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PREFACE. 


The  preparation  of  the  American  Ephemeris  and  Nautical  Almanac 
was  begun  in  the  latter  part  of  the  year  1849,  in  accordance  with  an  act 
of  Congress,  approved  on  the  3d  of  March  of  that  year.  An  account  of 
this  preparation  and  the  values  of  the  constants  adopted  will  be  found  in 
the  Preface  and  Appendix  of  the  first  volume,  for  the  year  1855. 

In  the  volume  for  1865  the  star  ephemeris  was  greatly  enlarged; 
new  places  of  the  stars  adopted ;  the  form  for  Moon  Culminations  and 
moon-culminating  stars  changed  so  that  less  space  was  required ;  mean 
solar  time,  instead  of  sidereal  time,  used  in  the  dates  of  the  ephemeris 
for  the  meridian  of  Washington ;  Bessel's  notation  in  the  formulae  for 
star-reductions  substituted  for  Baily's  ;  and  several  other  changes  of  less 
importance  were  made. 

In  the  volume  for  1869  some  slight  changes  were  made  in  the  epheme- 
rides  of  Venus  and  Mars,  and  in  the  arrangement  of  the  stars ;  and  the 
explanations  of  the  arrangement  and  use  of  the  tables  were  revised  so 
as  to  adapt  them  to  the  wants  of  operators  at  sea  or  in  the  field. 

In  the  volume  for  1870  the  ephemeris  of  Neptune  is  derived  from 
Newcomb's  tables ;  the  ephemerides  of  the  outer  planets  are  given  for 
Washington  mean  noon  instead  of  sidereal  0** ;  and  hourly  differences, 
instead  of  the  logarithms,  for  interpolation ;  new  places  adopted  for  the 
standard  stars;  some  changes  made  in  the  pages  of  occultations ;  and  tiie 
table  of  positions  of  Observatories  revised. 

J.  H.  C.  COFFIN, 

Prof.  Math.  U,  S.  Navy^  Superintendent. 
Waiuivgtok,  January  1, 1870. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

THE  YEAR  1872,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  96tH  AND  THE  BEGINNING 
OF  THE  97th  YEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,  COR- 
RESPONDS TO 


(( 


u 


a 


u 


The  year  6585  of  the  Julian  Period ; 

7380-81  of  the  Byzantine  era; 
5632-33  of  the  Jewish  ei'a ; 

2625  since  the  foundation  of  Rome,  according  to  Varro ; 

2619  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned  to 
Wednesday,  the  26th  of  February,  of  the  3967th  year  of  the  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  the  746th  year  before  the  birth  of  Christ. 
2648  of  the  Olympiads,  or  the  fourth  year  of  the  662d  Olympiad,  commencing  in 
July,  1871,  if  we  fix  the  era  of  the  Olympiads  at  775 J  years  before  Christ, 
or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
2184  of  the  Grecian  era,  or  the  era  of  the  Seleucidse ; 
1588  of  the  era  of  Diocletian. 
The  year  1289  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  12th 
of  March,  1872. 

The  first  day  of  January  of  the  year  1872  is  the  2,404,794th  day  since  the  commence- 
ment of  the  Julian  Period. 
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CHRONOLOGICAL  CYCLES. 


Dominical  Letters G,  F 

Epact 20 

Lunar  Cycle  or  Golden  Number       .      1 1 


Solar  Cycle       .       .       ,       .       .       .       5 

Roman  Indiction 15 

Julian  Period 6585 


SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  &c 


O 

The  Sun. 

(L 

The  Moon. 

5 

Mercury. 

9 

Venus. 

®  or 

6 

The  Earth. 

s 

Mars. 

2f 

Jupiter. 

h 

Saturn. 

S 

Uranus. 

W 

Neptune 

SIGNS  OF  THE   ZODIAC. 


Su^^or^',- 
signs.    ^^- 


T  Aries. 

y  Taurus, 

n  Gemini. 

25  Cancer. 

St  Leo. 

vfl  Virgo. 


Autum 
signs 


£^  Libra. 
^   Scorpio. 
f    Sagittarius. 
1^  Capricornus. 
5Jy  Aquarius. 
3C   Pisces. 


ASPECTS. 

^    Conjunction,  or  having  the  same  Longitude  or  Right  Ascension, 
a    Quadrature,  or  differing  90°  in  " 

g    Opposition,  or  differing  180°  in  " 


Ci 


i( 


ii 


i( 


ABBREVIATIONS. 


Q  Ascending  Node. 

Q  Descending  Node. 

N.  North.     S.   South. 

E.  East.      VV.    West. 

°  Degrees. 


/ 
// 

lU 
8 


Minutes  of  Arc 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 


ASTRONOMICAL  EPHEMERIS 


FOR    THE   USE    OF 


NAVIGATORS. 


d 


JANUARY,  187d. 


I. 


AT  GREENWICH  APPARENT  NOON. 


M 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon.. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 


g 
I 

o 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


jippHftKt 

Right  AiceDtloii. 


h      m       M 

18  45  27.53 
18  49  52.46 
18  54  17.10 

18  58  41.39 

19  3  5.29 

19  7  28.78 

19  11  51.81 
19  16  14.38 
19  20  36.43 

19  24  57.93 
19  29  18.87 
19  33  39.22 

19  37  58.95 
19  42  18.02 
19  46  36.42 

19  50  54.14 
19  55  11.15 

19  59  27.42 

20  3  42.94 
20  7  57.71 
20  12  11.71 

20  16  24.94 
20  20  37J37 
20  24  49.00 

20  28  59.84 
20  33  9.88 
20  37  19.11 

20  41  27.53 
20  45  35.16 
20  49  41.98 

20  53  47.99 
20  57  53.20 


Dlff.  for 
I  boar. 


1.046 
1.033 
1.019 

1.004 
0.987 
0.969 

0.950 
0.930 
0.908 

0.884 
0.860 
0.835 

0.809 
0.781 
0.753 

0.784 
0.694 
0.663 

0.631 
0.599 
0.567 

0.534 
0.501 
0.468 

0.435 
0.401 
0.367 

0.334 
0.300 
0.267 

0.234 
0.201 


AppareiU 
Deelinstion. 


II 


S.23  2  39.9 
22  57  38.4 
22  52    9.3 

22  46  12.9 
22  39  49.3 
22  32  58.7 

22  25  41.3 
22  17  57.4 
22    9  47.1 

22  1  10.7 
21  52  8.7 
21  42  41.1 

21  32  48.1 
21  22  30.2 
21  11  47.5 

21  0  40.4 
20  49  9.3 
20  37  l4.4 

20  24  '56.2 
20  12  14.9 
19  59  11.1 

19  45  44.9 
19  31  56.6 
19  17  46.8 

19  3  15.9 
18  48  24.0 
18  33  11.5 

18  17  39.0 
18  1  46.7 
17  45  35.0 


17  29    4.4 
S.17  12  15.1 


Diff.  for 
1  hour. 


12.01 
13.14 
14.28 

15.41 
16.54 
17.67 

18.77 
19.87 
20.96 

22.04 
23.12 
24.18 

25.23 
26.27 
27.29 

28.29 
29.29 
30.28 

31.24 
32.19 
33.13 

34.a5 
34.96 
-35.85 

36.73 
37.59 
38.43 

39.27 
40.08 
40.88 

41.67 
42.43 


Semi- 
diameter. 


// 


16  18.42 

16  18.41 

16  18.40 

16  18.38 

16  18.35 

16  18.32 

16  18.29 

16  18.25 

16  18.21 

16  18.17 

16  18.13 

16  18.08 

16  18.03 

16  17.97 

16  17.91 

16  17.86 

16  17.79 

16  17.71 

16  17.63 

16  17.54 

16  17.45 

16  17.35 

16  17.24 

16  17.13 

16  17.03 

16  16.91 

16  16.78 

16  16.65 

16  16.51 

16  16.37 

16  16.22 

16  16.07 


Sidereal 

Time 

of  the 

Semi- 

diametei 

pauing 

the 
Merid- 
ian. 


71.07 
71.04 
71.00 

70.95 
70.89 
70.83 

70.77 
70.70 
70.63 

70.55 
70.47 
70.39 

70.31 
70.23 
70.14 

70.05 
69.95 
69.85 

69.75 
69.65 
69.54 

69.43 
69.32 
69.21 

69.10 
68.99 

68.88 

68.77 
68.66 
68.55 


Equation  of 

Time, 

to  be 

added  to 
Apparent 


m       ■ 

3  37.21 

4  5.56 

4  33.56 

5  1.21 
5  28.48 

5  55.33 

6  21.74 

6  47.66 

7  13.07 

7  37.96 

8  2.27 
8  26.00 

8  49.10 

9  11.56 
9  33.35 

9  54.45 
10  14.83 
10  34.49 

10  53.41 

11  11.58 
11  28.98 

11  45.61 

12  1.44 
12  16.47 

12  30.70 
12  44.14 

12  56.79 

13  8.65 
13  19.68 
13  29.90 


68.43  13  39.34 
68.32 1 13  47.98 


Dlff.  for 
1  honr. 


n 
1.187 

1.174 

1.160 

1.145 
1.128 
1.110 

1.091 
1.071 
1.049 

1.025 
1.001 
0.976 

0.950 
0.922 
0.894 

0.865 
0.836 
0.805 

0.773 
0.741 
0.709 

0.676 
0.643 
0.610 

0.577 
0.544 
0.510 

0.477 
0.443 
0.410 

0.377 
0.344 


Note.— Mean  Time  of  the  Semidiameter  paning  may  be  found  by  mibtraoting  Oi.19  firom  the  Sidereal  Tima 


II. 


JANUARY,  ISrSt. 


AT  GRE£NWiGH  M£AK  NOON. 


3 


O 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 


I 
I 


8? 


1, 

2 
3 

4 
5 
6 

7 
8 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29^ 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  Ascension. 


ni 


18  45  26.84 
18  49  51.71 
18  54  16.26 

18  58  40.47 

19  3  4.29 
19  7  27.70 

19  11  50.65 
19  16  13.15 
19  20  35.10 

19  24  56.55 
19  29  17.42 
19  33  37.70 

19  37  57.35 
19  42  16.38 
19  46  34.72 

19  50  52.38 
19  55  9.82 

19  59  25.54 

20  3  41.02 
20  7  55.74 
20  12  9.70 

20  16  22.88 
20  20  35.27 
20  24  46.86 

20  28  57.66 
20  83  7.67 
20  37  16.87 

20  41  25.27 
20  45  32.88 
20  49  39.67 

20  68  45.66 
20  57  50.85 


Dift  for 
Ihour. 


1.043 
1.030 
1.016 

1.001 
0.984 
0.966 

0.947 
0.937 
0.905 

0.881 
0.857 
0.832 

0.806 
0.778 
0.750 

0.731 
0.692 
0.661 

0.629 
0.597 
0.565 

0.532 
0.499 
0.466 

0.433 
0.400 
0.366 

0.333 
0.299 
0.266 

0.233 
0.200 


Jppmrau 
Declination. 


SJ2S  2  40.7 
22  57  39.3 
22  52  10.3 

22  46  14.1 
22  39  50.7 
22  33  0.4 

22  25  43.8 
22  17  59.6 
22  9  49.6 

2Sl  1  13.5 
21  52  11.8 
21  42  44.4 

21  32  5L8 
21  22  34.2 
21  11  51.8 

21  0  45.1 
20  49  14.8 
20  37  19;8 

20  2^  1.9 
20  12  20.9 
19  59  17.4 

19  45  51.5 
19  32  3.6 
19  17  54.1 

19  3  23.5 
18  48  82.0 
18  33  19.8 

18  17  47.5 
18  1  55.6 
17  45  44.2 

17  29  13.8 
S.17  12  24.8 


Diir.for 
1  hour. 


12.00 
13.13 
14.27 

15.40 
16.53 
17.66 

18.76 
19.86 
20.95 

22.03 
23.11 
24.17 

25.22 
26.26 
27J28 

28.28 
29.28 
30.27 

31.23 
32.18 
33.12 

34.04 
34.95 
35.84 

36.72 
37.58 
38.42 

39.26 
40.07 
40.87 

41.66 
42.42 


Equation  of 
Time, 
to  be 
aubiratted 
yWmi 
itfeoA 
Time, 


ro       s 

3  37.15 

4  5.46 

4  33.45 

5  1.10 
5  28.86 

5  55.21 

6  21.61 

6  47.55 

7  12.94 

7  37.83 

8  2.14 
8  25.87 

8  48.96 

9  11.43 
9  38.21 

9  54.82 
10  14.70 
10  84.36 

10  53.29 
n  11.45 

11  28.85 

11  45.48 

12  1.31 
12  16.34 

12  30.58 
12  44.04 

12  56.68 

13  8.53 

13  19.58 
13  29.81 

13  39.25 
18  47.89 


lDiir.for 
I  hour. 


.187 
.174 
.160 

.145 
.128 
.110 

.091 
.071 
.049 

.025 
.001 
0.976 

0.950 
0.922 
0.894 

0.865 
0.836 
0.805 

0.773 
0.741 
0.709 

0.676 
0.643 
0.610 

0.577 
0.644 
0.510 

0.477 
0^143 
0.410 

0.377 
0.344 


Note.— The  Seuiidiaiueter  for  Keaa  Noon  ma/  be  ossitined  the  same  as  tliat  for  Apparaat  NiMm. 


Sidereal 

Time 

or 

Ri^t  Ascension 

of 

Mean  Sun. 


18  41  49.69 
18  45  46.25 
18  49  42.81 

18  53  39.37 

18  57  35.93 

19  1  39.49 

19  5  29.04 
19  9  25.60 
19  13  22.16 

19  17  18.72 
19  21  15.28 
19  25  11.83 

19  29  8.89 
19  83  4.95 
19  87  1.51 

19  40  58.06 
19  44  54.62 
19  48  51.18 

19  52  47.73 

19  56  44.29 

20  0  40.85 

20  4  37.40 
20  8  38.96 
20  12  30.52 

20  16  27.08 
20  20  23.63 
20  24  20.19 

20  28  16.74 
20  32  13.30 
20  36  9.86 

20  40  6.41 
20  44  2.96 


a 


DUSi  Hot  1  liour 
4-9».8565 


JANUARY,  187d. 


III. 


AT  GREENWICH  MEAN  NOON. 


•» 


O 

Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


i 

9 
O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


True  LONOrrUDIS. 


n 


280  27     1.1 

281  28  10.7 

282  29  20.6 

283  30  30.7 

284  31  41.0 

285  32  51.5 

286  34    2.0 

287  35  12.4 

288  36  22.7 

289  37  32.8 

290  38  42.5 

291  39  51.8 

292  41     0.6 

293  42    8.8 

294  43  16.3 

295  44  23.0 

296  45  28.8 

297  46  33.7 

298  47  37.7 

299  48  40.9 

300  49  43.2 

301  50  44.5 

302  51  44.6 

303  52  43.5 

304  53  42.2 

305  54  39.8 

306  55  36.4 

307  56-32.1 

308  57  27.1 

309  58  21.4 

310  59  14.9 
312    0    7.6 


A' 


27  17.7 

28  27.1 

29  36.8 

30  46.7 

31  56.8 

33  7.1 

34  17.4 

35  27.6 

36  37.8 

37  47.7 

38  57.3 

40  6.4 

41  15.0 

42  23.0 

43  30.3 

44  36.8 

45  42.5 

46  47.2 

47  51.1 

48  54.1 

49  56.3 

50  57.4 

51  57.4 

52  56.1 

53  54.7 

54  52.1 

55  48.6 

56  44.1 

57  39.0 

58  33.1 

59  26.5 
0  19.0 


DifF.  for 
1  boar. 


152.89 
152.91 
152.92 

152.93 
152.93 
152.94 

152.94 
152.93 
152.92 

152.91 
152.89 
152.87 

152.85 
152.82 
152.79 

152.76 
152.72 
152.69 

152.65 
152.61 
152.57 

152.53 
152.49 
152.46 

152.42 
152.38 
152.34 

152.30 
152.27 
152.24 

152.21 
152.18 


LATITUDE, 


// 


4-0.85 
0.83 
0.78 

0.71 
0.62 
0.50 

0.37 

0.23 

+0.09 

-0.04 
0.15 
0.24 

0.31 
0.35 
0.36 

0.34 
0.30 
0.22 

-0.12 

0.00 

+0.13 

0.26 
0.39 
0.50 

0.60 
0.68 
0.73 

0.75 
0.75 
0.72 

0.65 
+0.56 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9926496 
•9926527 
.9926582 

.9926660 
.9926759 
.9926878 

.9927015 
.9927170 
.9927343 

.9927533 
.9927739 
.9927961 

.9928200 
.9928456 
.9928729 

.9929022 
.9929335 
.9929669 

.9930025 
.9930404 
.9930807 

.9931235 
.9931690 
.9932172 

.9932680 
.9933215 
.9933776 

.9934363 
.9934976 
.99356  U 

.9936269 
9.9936947 


Diffl  for 
Ihonr. 


+  0.8 

1.8 
2.8 

3.7 
4.5 
5.4 

6.2 
6.9 
7.6 

8.3 
8.9 
9.6 

10.3 
11.0 
11.8 

12.6 
13.5 
14.4 

15.3 
16.3 
17.3 

18.3 
19.4 
20.5 

21.7 
22.8 
23.9 

25.0 
26.0 
26.9 

27.8 
+28.6 


Mean  Time 

of 
Sidereal  (Hu 


b     m       ■ 

6  17  18.17 
5  13  22.26 
5    9  26.35 

5  5  30.44 
5  1  34.52 
4  57  38.61 

4  53  42.70 
4  49  46.79 
4  45  50.88 

4  41  54.97 
4  37  59.06 
4  34    3.15 

4  30  7.23 
4  26  11.32 
4  22  15.41 

4  18  19.50 
4  14  23.58 
4  10  27.67 

4  6  31.76 
4  2  35.85 
3  58  39.94 

3  54  44.03 
3  50  48.12 
3  46  52.20 

3  42  56.29 
3  39  0.38 
3  35    4.47 

3  31  8.56 
3  27  12.65 
3  23  16.74 

3  19  20.83 
3  15  24.92 


NOTX :  A  eorreipondB  to  the  true  equinox  of  the  date,  A'  to  the  mean  equinox  of  January  Od. 


Diff.  for  1  hour 
— 9^829(5 


IV. 


JANUARY,  1879. 
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GREENWICH  MEAN  TIME. 


a 
o 

e 

O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  MOON'S 


SEMIDIAMETER. 


Noon. 


15  8.1 
15  18.5 
15  30.7 

15  44.5 

15  59.4 

16  14.2 

16  27.6 
16  38.1 
16  47.2 

16  45.1 
16  40.5 
16  30.9 

16  17.7 
16  2.3 
15  46.3 

15  31.1 
15  17.5 
15  6.1 

14  57.2 
14  50.8 
14  46.7 

14  44.8 
14  44.8 
14  46.4 

14  49.4 
14  53.6 

14  58.9 

15  5.4 
15  12.9 
15  21.6 

15  31.5 
15  42.4 


Midnight. 


// 


15  13.0 
15  24.3 
15  37.4 

15  51.9 

16  6.8 
16  21.1 

16  33.3 
16  41.8 
16  45.3 

16  43.4 
16  36.2 
16  24.7 

16  10.1 
15  54.3 
15  38.6 

15  24.1 
15  11.5 
15  1.4 

14  53.7 

14  48.4 
14  45.5 

14  44.6 
14  45.4 
14  47.8 

14  51.4 

14  56.1 

15  2.0 

15  9.0 
15  17.1 
15  26.4 

15  36.8 
15  48.2 


HORIZOWTAL   PARALLAX* 


Noon. 


// 


55  26.2 

56  4.1 

56  49.0 

57  39.8 

58  34.3 

59  28.7 

60  18.0 

60  56.5 

61  19.1 

61  22.3 
61  5.3 
60  30.2 

59  41.6 
58  45.1 
57  46.5 

56  50.6 
56  0.7 
55  18.9 

54  46.1 
54  22.4 
54    7.5 

54  0.5 
54  0.5 
54    6.4 

54  17.5 
54  32.9 

54  52.5 

55  16.1 

55  43.8 

56  15.8 

56  52.0 

57  32.1 


Dlff.  for 
1  honr. 


+1.43 
1.73 
2.00 

8.21 
2.30 
2.20 

1.87 

1.30 

+0.55 

-0.29 
1.11 
1.78 

2.23 
2.43 
2.42 

2.27 
1.92 
1.56 

1.17 
0.80 
0.45 

-0.14 

+0.13 

0.36 

0.55 
0.73 
0.90 

1.07 
1.24 
1.42 

1.59 
+1.74 


Midnight. 


II 


55  44.2 

56  25.7 

57  13.8 

58  6.8 

59  1.8 

59  54.3 

60  38.9 

61  10.0 
61  23.2 

61  16.2 
60  49.8 
60    7.3 

59  14.0 
58  15.8 
57  18.0 

56  24.7 
55  38.7 
55     1.3 

54  33.1 
54  13.9 
54    3.0 

53  59.7 

54  2.7 
54  11.4 

54  24.6 

54  42.2 

55  3.8 

55  29.4 

55  59.3 

56  33.4 

57  11.6 
57  53.3 


Diff.  for 
1  hour. 


+1.58 
1.87 
2.12 

2.28 
2.27 

2.06 

1.61 

0.95 

+0.13 

-0.71 
1.47 
2.03 

2.36 
2.45 
2.34 

2.08 
1.74 
1.37 

0.98 

0.62 

-0.29 

+0.00 
025 
0.44 

0.64 
0.81 
0.98 

1.15 
1.33 
1.51 

1.67 
+1.80 


MERIDIAN  PASSAGE. 


n      m 

16  50.0 

17  34.1 

18  19.1 

19  6.1 

19  56.5 

20  51.4 

21  51.3 

22  55.5 

6 

0  1.6 

1  6.5 

2  7.4 

3  3.5 

3  54.8 

4  42.4 


5 
6 
6 


27.5 
11.4 
55.2 


7  39.7 

8  25.5 

9  13.0 

10     1.9 

10  51.8 

11  41.6 

12  30.5 

13  18.1 

14  4.1 

14  48.7 

15  32.6 

16  16.7 

17  1.9 
17  49.4 


DifF.  for 
1  hour. 


m 
1.83 

1.85 

1.91 

2.03 
2.20 
2.42 

2.59 
2.73 


2.74 
2.26 
2.44 

2.22 

2.05 
1.93 

1.84 
1.82 
1.84 

1.88 
1.94 
2.01 

2.06 
2.08 
2.06 

2.01 
1.95 
t.89 

1.84 
1.83 
1.86 

1.93 
2.05 


AGE. 


Noon. 


20.3 
21.3 
22.3 

23.3 
24.3 
25.3 

26.3 
27.3 
28.3 

29.3 
0.9 
1.9 

2.9 
3.9 
4.9 

5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 
12.9 
13.9 

14.9 
15.9 
16.9 

17.9 
18.9 
19.9 

20.9 
21.9 


6 


JANUARY)  187d< 


V. 


GREENWICH  MEAN  TIME. 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Afoensloo. 


Dlff. 
for  1  m. 


DecUnatton. 


Diff. 

for  1  m. 


Hoar. 


Bight  Aseeiudon. 


Diff. 
for  1  m. 


DeclinatioB. 


Di£ 
fori  m. 


0 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  1. 


11 
11 
11 
11 
11 


m 
1 

3 
5 
7 
9 


11  11 
11  13 
11  15 
11  17 
11  19 
11  21 
11  23 
11  25 
11  27 
11  29 
11  31 
11  32 
11  34 
11  36 
11  38 
11  40 
11  42 
11  44 
11  46 


45.10 
42.54 
39.92 
37.23 
34.47 
31.65 
28.77 
25.84 
22.85 
19.82 
16.74 
13.62 
10.46 
7.26 
4.03 
0.78 
57.50 
54J30 
50.88 
47.55 
44.20 
40.85 
37.50 
34.15 


JKSO 
.9568 
.9556 
.9545 
.9535 
.9535 
.9515 
.9506 
JH98 
JM90 
JM83 
.9477 
.9470 
.9464 
.9458 
4M54 
.9451 

.9445 
0)443 
M^ 
JM49 
.9449 
JM4a 


N. 


N. 


11  51 

11  39 

11  27 

11  16 

11  4 

10  52 

10  40 

10  28 

10  16 

10  4 

9  52 

•9  40 

928 

9  16 

9  3 

8  51 

8  39 

8  26 

8  14 

8 

7 

7 

7 

7 


1 
49 
36 
23 
11 


1.6 
27JJ 
49.2 

7.7 
22.8 
34.5 
42.8 
47.8 
49.5 
48.0 
43.3 
35.5 
24.5 
10.4 
53.3 
33.3 
10.3 
44.4 
15.7 
44.2 

9.9 
32.8 
53.1 
10.8 


TUESDAY  2. 


11  48 
11  50 
11  52 
11  54 
11  56 
11  58 


12 
12 
12 
12 
12 
12 


0 
2 
4 
6 
7 
9 


12  11 
12  13 
12  15 
12  17 
12  19 
12  21 
12  23 
12  25 
12  27 
12  2J) 
12  31 
12  33 
12  35 


30.80 
27.46 
24.13 
20.82 
17.53 
14.26 
11.02 
7.81 
4.64 
1.51 
58.42 
55.38 
52.40 
49.47 
46.60 
43.80 
41.07 
38.41 
35.83 
33.33 
30.92 
28.61 
26.39 
24JJ7; 
22.25 


1J)449|N. 

1.9443 

1.9446 

1.9450 

1JM53 

1JH57 

1.9468 
1JM75 
1JM89 
10H89 

1.9507 
1.951V 
1.96S7 
1.9538 
1.9550 
1.9563 
1.9576 
1.9590 
1.9605 
1.9031 
1.9638 
IM55 
1.9673  N. 


6  58 
6  45 
6  32 
6  19 


6 
5 
5 
5 


7 
54 
41 
28 
5  14 
5  1 
48 
35 


4 
4 
4 

4 
3 


9 
55 
3  42 
3  29 
15 


3 
3 
2 
2 
2 
2 


2 
49 
35 
22 

8 


1:55 
1  41 


25.8 

38.3 

48.3 

55.9 

1.1 

3.9 

4.3 

2.4 

56.4 

52.2 

43.9 

33.5 

21.0 

6.5 

50.1 

31.8 

11.7 

49.8 

26.1 

0.7 

33.7 

5.0 

34.8 

3.1 

30.0 


11.544 

11.603 
11.669 
11.790 
11.777 
11.834 
11.890 
11.945 
11.999 
13.059 
19.104 
13.156 
19.908 
13.S59 
19.309 
13.358 
19.407 
13.455 
13.509 
13.549 
19.595 
19.640 
19.684 
19.798 


19.771 

19.813 

19.8S3 

19.803 

130»33 

13.973 

13.019 

13.050 

13.086 

13.191 

13.156 

13.191 

13J295 

13.358 

13.990 

13.390 

13.350 

13.380 

13.409 

13.437 

13.464 

13.491 

13.516 

13.540 

13.564 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  3. 


h  m  8 
12  35  22.25 
12  37  20.35 
12  39  18.56 
12  4]  16.88 
12  43  15.32 
12  45  13.90 
12  47  12.62 
12  49  11.47 
12  51  10.46 
12  53  9.59 
12  55  8.88 
12  57  8.33 
12  59    7.93 


13 
13 
13 
13 
13 
13 
13 
13 
13 
13 


1 

3 

5 

7 

9 

11 

13 

15 

17 

19 


7.70 

7.64 

7.76 

8.06 

8.54 

9.21 

10.08 

11.14 

12.41 

13.89 


13  21  15.581 


.9673 
.9609 
.9711 

SHA 

.9797 

.9890 

0)843 

0)868 

.9894 

.9990 

.9947 

•9975 

90)005 

90)035 

90)065 

9.0096 

3.0198 

90)160 

90)193 

90M298 

9.0963 

9.0300 


N. 


O  I 

1  41 
1  27 
1  14 
1  0 
0  47 


30.0 
55.5 
19.6 
42.4 
4.0 


N. 
S. 


0  33  24.4 
0  19  43.7 
0    6    1.9 


0  7 
0  21 
0  35 

0  48 

1  2 


40.9 
24.7 
9.4 
54.9 
41.2 


1  16  28.3 

1  30  lao 

1  44    4.4 

1  57  53.4 

2  11  42.8 
2  25  32.7 
2  39  23.(M 


S. 


2 
3 
3 
3 


53 
7 

20 
34 


13.6 

4.5 

55.6 

46.8 


THURSDAY  4. 


13  23 
13  25 
13  27 
13  29 
13  31 
13  33 
13  35 
13  37 
13  39 
13  41 
13  43 
13  45 
13  47 
13  50 
13  52 
13  54 
13  56 

13  58 

14  0 


14 
14 
14 
14 


2 
4 

6 
9 


It 

13.564 
13.587 
13.609 
13.630 
13.650 
130>70 
13.688 
13.705 
13.791 
13.737 
13.759 
13.766 
13.779 
13.790 
13.801 
13.811 
13.8» 
13.898 
13.835 
13.841 
13.846 
13.850 
13.653 
13.854 


14  11 
14  13 


17.50 

90)337 

S.  3  48  38.1 

13.855 

19.64 

90)375 

4    2  29.4 

13.855 

22.01' 

90)413 

4  16  20.6 

13.653 

24.61 

9.0453 

4  30  11.7 

13.850 

27.45! 

3.0499 

4  44    2.6 

13.846 

30.54 

3.0535 

4  57  .53.2 

13.841 

88.87 

20)577 

5  11  43.5 

13.835 

37.46 

9;0619 

5  25  33.4 

13.897 

41.30 

9.0669 

5  39  22.8 

13.818 

45.41 

9.0707 

5  53  11.6 

13.808 

49.79 

30)753 

6    6  59.8 

13.796 

54.44 

90)708 

6  20  47.4 

13.787 

59.37 

3.0845 

6  34  34.2 

13.774 

4.58 

3.0693 

6  48  20.2 

13.759 

10.06 

3.0949 

7    2    5.2 

13.743 

15.88 

9.0991 

7  15  49J2 

13.796 

21.98 

9.1040 

7  29  32.2 

13.708 

28.37 

9.1090 

7  43  14.0 

13.688 

35.07 

9.1149 

7  56  54.7^ 

13.667 

42.08 

9.1195 

8  10  34.1 

13.644 

49.41 

3.1948 

8  24  12.0 

13.690 

67.08 

3.1303 

8  37  48.5 

13.596 

5.06 

9.1357 

8  51  23.4 

13J&71 

13.37 

3.1413 

9    4  56.8 

13.544 

22.02 

3.1470 

S.  9  18  28.5 

13.515 

VI. 
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GREENWICH  MEAN  TIME. 

Tn»  MOQT^'S  BICIUT  AHCENSIO^  ANA*  D£G|.iMATION. 

Hoar. 

Right  AfWWllflii 

Diir. 

for  1  m. 

D^«Uiii>ao». 

put 

<k>rlm. 

Boar. 

Rigtit^MMIMiOQ. 

Dlff. 
for  1  m. 

^^WiwUffw. 

Dlff.* 
for  1  uu 

f: 

WOAl 

r  5, 

SUNDAY  7. 

0 

h    m      ■ 

14  13  22.02 

9,1470 

S.  9  18  28.'2^ 

isiu 

Q 

h    m      ■ 

16    4  10.86 

1 
9.4665 

8.19    3  12.8 

It 
10.176 

1 

14  15  31.01 

9.ta87 

9  31  58.4 

13.464 

1 

16    6  40.41 

9.4063 

19  13  19.8 

104)60 

2 

14  17  40.34 

9,168& 

9  45  26.4 

13.451 

2 

16    9  10.42 

9.5049 

19  23  19.9 

9.943 

3 

14  19  50.03 

3.1643 

9  58  52.4 

13.416 

3 

16  11  40.91 

9.5190 

19  33  12.9 

9.894 

4 

14  22    0.07 

9.1709 

10  12  16.3 

13J81 

4 

16  14  11.87 

9.5196 

19  42  58.7 

9.703 

5 

14  24  10.47 

9.1763 

10  25  38.1 

13.345 

5 

16. 16  43.29 

9.5975 

19  52  37.2 

9.580 

6 

14  26  21.24 

9.1335 

10  38  57.7 

13.307 

6 

16  19  15.17 

9.5359 

20    2    8.3 

9.455 

7 

14  28  32.38 

9.1837 

10  52  15.0 

13JW8 

7 

16  21  47.51 

9.5499 

20  11  31.8 

9.396 

8 

14  30  4a88 

9.1M8 

11    5  29.8 

13.997 

8 

16  24  20.32 

9.5507 

20  20  47.7 

9.190 

9 

14  32  55.76 

9.9019 

11  18  42.2 

13.184 

9 

16  26  53.59 

9.5564 

20  29  55.8 

9,060 

10 

14  35    8.02 

9.9075 

11  31  52.0 

13.140 

10 

16  29  27.32 

9.5650 

20  38  56.0 

8.997 

11 

14  37  20.67 

9.9140 

11  44  59.1 

13.094 

11 

16  32    1.50 

9.5734 

20  47  48.2 

Bjsm 

12 

14  39  33.71 

9.9985 

11  58    3.3 

13.046 

12 

16  34  36.12 

9.5606 

20  56  32.2 

84MI5 

13 

14  41  47.14 

9.9971 

12  11    4.7 

13.906 

13 

16  37  11.19 

9JM63 

21    5    8.0 

8.597 

14 

14  44    0.97 

9.9936 

12  24    3.1 

13.046 

14 

16  39  46.71 

9JS056 

21  13  35.4 

8.387 

15 

14  46  15M 

9.9105 

12  36  58.5 

13.896 

15 

16  42  22.68 

9,ilQ9l 

21  21  54.4 

8.945 

16 

14  48  29.85 

9J9473 

12  49  50.7 

13.849 

16 

16  44  59.08 

9.6169 

21  30    4.8 

8.101 

17 

14  50  44.90 

9je49 

13    2  39.6 

19.787 

17 

16  47  35.91 

9.6174 

21  38    6.5 

7.055 

18 

14  53    036 

9i9619 

13  15  25.2 

13.730 

18 

16  50  13.16 

9.6945 

21  45  59.4 

7.807 

19 

14  55  16^24 

9J9663 

13  28    7.3 

19.671 

19 

16  52  50.84 

94016 

21  53  43.3 

7.657 

20 

14  57  32.54 

9J37fi9 

13  40  45.8 

13.611 

20 

16  55  28.94 

94085 

22    1  18.2 

7.506 

21 

14  59  49.27 

Q-y^ 

13  53  20.6 

19.540 

21 

16  56    7.45 

9;6453 

22    8  44.0 

ijxa 

22 

15    2    6.42 

9.9693 

14    5  51.6 

19.465 

22 

17    0  46.37 

9J690 

22  16    0.5 

7.196 

23 

15    4  24.00 

9JW65 

S.  14  18  18.7 

19.419 

23 

17    3  25.69 

9J567 

8.22  23    7.7 

74)49 

SAl 

'URDi 

LY  6. 

M( 

3NDA 

Y  a 

0 

15    6  42.01 

93096 

S.  14  30  41.^ 

19.398 

0 

17    6    5.401 

9:6669 

8.22  30    5.5 

6^891 

1 

15    9    0.46 

9.31U 

14  43    1.0 

19JM3 

1 

17    8  45.51 

9.6717 

22  36  53.7 

6.794 

2 

15  11  19.35 

9.3185 

14  55  15.8 

19.919 

2 

17  11  26.00 

9^60 

22  43  32.2 

6.569 

3 

15  13  38.69 

9.3950 

15    7  26.3 

19.130 

3 

17  14    6.86 

2.6849 

22  50    1.0 

6.308 

4 

15  15  56.47 

9mOS3 

15  19  32.4 

19.064 

4 

17  16  48.10 

94HM9 

22  56  19.9 

6J333 

5 

15  18  18.70 

9.3466 

15  31  34.0 

11.968 

5 

17  19  29.70 

9.6063 

23    2  28.9 

6.066 

6 

15  20  39.38 

9J463 

15  43  30.9 

11.910 

6 

17  22  11.66 

9.70tt 

23    8  27i) 

5.886 

7 

15  23    0.52 

9;3500 

15  55  23.1 

11.830 

7 

17  24  53.96 

9.7079 

23  14  16.7 

5.738 

8 

15  25  22.11 

9^3637 

16    7  10.4 

11.746 

8 

17  27  36.60 

9.7135 

23  19  55.3 

5.557 

9 

15  27  44.16 

9.3713 

16  18  52.7 

11.663 

9 

17  30  19.58 

9.7190 

23  25  23.6 

5.385 

10 

15  30    6.67 

9.3700 

16  30  29.9 

11.578 

10 

17  33    2.88 

9.7943 

23  30  41.5 

5J2U 

11 

15  32  29.64 

9.3867 

16  42    2.0 

11.401 

11 

17  35  46.49 

9.7995 

23  35  48.9 

5.035 

12 

15  34  53.07 

9.3044 

16  53  28.8 

11.409 

12 

17  38  30.40 

9.7345 

23  40  46.7 

4.858 

13 

15  37  16.97 

9.4069 

17    4  50.2 

11.310 

13 

17  41  14.62 

9.7383 

23  45  31.9 

4.680 

14 

15  39  41.34 

9.4100 

17  16    6.0 

11J916 

14 

17  43  59.12 

9.7440 

23  50    7.3 

4.501 

15 

15  42    6.17 

9.4176 

17  27  16.0 

11.190 

15 

17  46  43.89 

9^7485 

23  54  32.0 

4.391 

16 

15  44  31.48 

9.4956 

17  38  20.3 

11.093 

16 

17  49  28.94 

9.7599 

23  58  45.8 

4.139 

17 

15  46  57.25 

9.4334 

17  49  18.7 

10.994 

17 

17  52  14.24 

9.7579 

24    2  48.6 

3.955 

18 

15  49  23.49 

9:4413 

18    0  11.1 

10.8S3 

18 

17  54  59.79 

9.7613 

24    6  40.4 

3.770 

19 

15  51  50.21 

9.4409 

18  10  57.4 

10.790 

19 

17  57  45.58 

9.7669 

24  10  21.1 

3.585 

20 

15  54  17.39 

9.4570 

18  21  37.4 

10.6L5 

20 

18    0  31.60 

9.7860 

24  13  50.7 

3.40O 

21 

15  56  45.05 

9w«M6 

18  32  11.1 

10.508 

21 

18    3  17.83 

9.7794 

24  17    9.2 

3.913 

22 

15  59  iai8 

9^797 

18  42  38.3 

10.399 

22 

18    6    4.27 

9.7757 

24  20  16.4 

3.Q05 

23 

16    1  41.78 

9.4607 

18  52  58.9 

10.968 

23 

18    8  50.91 

9.7760 

24  23  12J{ 

9.836 

M 

16    4  lO^i 

9r486l» 

S.  19    3  12.8 

10.175 

24 

18  11  37.74 

9.76M» 

S.24  25  56J3 

MH 

mi^Km^ 
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GREENWICH  MEAN  TIME, 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aieenilon. 

DiiF. 

for  1  m. 

DecUnAtioa. 

DIff. 

for  1  m. 

Hoar. 

Bight  Aweiurioii. 

DliF. 
forlm. 

DecUiiation. 

Dift 
for  1  m. 

TU 

FESDA 

Y  9. 

THURSDAY  11. 

h     m     s 

B 

e      1       II 

II 

h     m     8 

■ 

C        1         II 

II 

0 

18  11  37.74 

3.7819 

S.24  25  56.8 

2.647 

0 

20  24  50.89 

3.6960 

S.22  51  39.9 

6.380 

1 

18  14  24.74 

2.7847 

24  28  29.9 

2.456 

1 

20  27  32.47 

3.6000 

22  45  12.2 

6.545 

2 

18  17  11.90 

2.7873 

24  30  51.5 

2.265 

2 

20  30  13.69 

3.6840 

22  38  34.5 

6.710 

3 

18  19  59.21 

2.7897 

24  33    1.7 

2.074 

3 

20  32  54.55 

3.6778 

22  31  47.0 

6.873 

4 

18  22  46.66 

2.7930 

24  35    0.4 

1.883 

4 

20  35  35.03 

3.6715 

22  24  49.8 

7.034 

5 

18  25  34.24 

2.7940 

24  36  47J5 

1.688 

5 

20  38  15.12 

3.6^0 

22  17  43.0 

7.193 

6 

18  28  21.94 

.2.7958 

24  38  22.9 

1.494 

6 

20  40  54.81 

3.6584 

22  10  26.8 

7-H50 

7 

18  31    9.74 

2.7974 

24  39  46.7 

1.300 

7 

20  43  34.10 

3.6517 

22    3    1.2 

7.505 

8 

18  33  57.63 

2.7988 

24  40  58.9 

1.106 

8 

20  46  13.00 

3.6450 

21  55  26.3 

7.658 

9 

18  36  45.60 

2.8000 

24  41  59.5 

0.912 

9 

20  48  51.50 

3.6383 

21  47  42.2 

7.810 

10 

18  39  33.64 

2.8010 

24  42  48.4 

0.716 

10 

20  51  29.58 

3.6313 

21  39  49.1 

7.960 

11 

18  42  21.73 

2.8018 

24  43  25.5 

OJi20 

11 

20  54    7.23 

3.6340 

21  31  47.0 

6.108 

12 

18  45    9.87 

2.8024 

24  43  50.8 

0.325 

12 

20  56  44.46 

3.6169 

21  23  36.1 

8.354 

13 

18  47  58.04 

2.8029 

24  44    4.4 

-0.130 

13 

20  59  21.26 

3.6097 

21  15  16.5 

8.399 

14 

18  50  46.23 

2.8032 

24  44    6.3 

40.065 

14 

21    1  57.62 

3.6035 

21    6  48.3 

8.543 

15 

18  53  34.42 

2.8033 

24  43  56.6 

OJ260 

15 

21    4  33.55 

3.5958 

20  58  11.5 

8.683 

16 

18  56  22.62 

2.8091 

24  43  35.1 

0.456 

16 

21     7    9.04 

3.5876 

20  49  26.3 

8.822 

17 

18  59  10.79 

2.8027 

24  43    1.8 

0.652 

17 

21    9  44.08 

3.5803 

20  40  32.9 

8.958 

18 

19    1  58.93 

2.8021 

24  42  16.7 

0.848 

18 

21  12  18.67 

3.5798 

20  31  31.4 

9.093 

19 

19    4  47.03 

2.8012 

24  41  19.9 

1.044 

19 

21  14  52.81 

3.5G53 

20  22  21.9 

9i236 

20 

19    7  35.07 

2.8001 

24  40  11.4 

1.239 

20 

21  17  26.49 

3.5575 

20  13    4.4 

OAW 

21 

19  10  23.05 

2.7988 

24  38  51.3 

1.433 

21 

21  19  59.71 

9.5498 

20    3  39.1 

9.486 

22 

19  13  10.95 

2.7974 

24  37  19.5 

1.637 

22 

21  22  32.47 

3.5433 

19  54    6.1 

9.613 

23 

19  15  58.75 
WED 

2.7958 

NESD 

S.24  35  36.1 
AY  10. 

1.831 

23 

21  25    4.77 
FI 

3.5345 

MDAY 

S.  19  44  25.6 
12. 

9.737 

0 

19  18  46.45 

2.7940 

S.24  33  41.0 

2.015 

0 

21  27  36.60 

3.5267 

S.  19  34  37.7 

9.659 

1 

19  21  34.03 

2.7920 

24  31  34.3 

2.207 

1 

21  30    7.97 

3.5189 

19  24  42.5 

9.980 

2 

19  24  21.48 

2.7898 

24  29  16.1 

2.399 

2 

21  32  38.87 

3.5110 

19  14  40.1 

10.099 

3 

19  27    8.80 

2.7874 

24  26  46.4 

2.591 

3 

21  35    9.29 

3.5033 

19    4  30.6 

10.316 

4 

19  29  55.97 

2.7848 

24  24    5.2 

2.783 

4 

21  37  39.24 

3.4953 

18  54  14.2 

10.331 

5 

19  32  42.97 

2.7819 

24  21  12.6 

3.973 

5 

21  40    8.72 

3.4875 

18  43  51.0 

10.444 

6 

19  35  29.78 

2.7788 

24  18    8.6 

3.161 

6 

21  42  37.73 

3.4796 

18  33  20.9 

10..'>55 

7 

19  38  16.41 

2.7757 

24  14  53.3 

3.349 

7 

21  45    6.26 

3.4717 

18  22  44i2 

10.664 

8 

19  41    2.85 

2.7794 

24  11  26.7 

3.537 

8 

21  47  34.32 

3.4638 

18  12    1.2 

10.771 

9 

19  43  49.10 

2.7689 

24    7  48.9 

3.734 

9 

21  50    1.91 

3.4559 

18    1  12.0 

10.875 

10 

19  46  35.13 

2.7652 

24    3  59.9 

3.910 

10 

21  52  29.02 

3.4480 

17  50  16.5 

10.977 

11 

19  49  20.92 

-  2.7612 

23  59  59.8 

4.095 

11 

21  54  55.66 

3.4401 

17  39  14.8 

11.078 

12 

19  52    6.46 

2.7570 

23  55  48.6 

4.378 

12 

21  57  21.82 

3.4393 

17  28    7.1 

11.177 

13 

19  54  51.75 

2.7526 

23  51  26.4 

4.460 

13 

21  59  47.51 

3.4343 

17  16  ,53.6 

11.273 

14 

19  57  36.79 

2.7485 

23  46  53.4 

4.641 

14 

22    2  12.73 

3.4163 

17    5  34.4 

11.368 

15 

20    0  21.57 

2.7440 

23  42    9.5 

4.833 

15 

22    4  37.47 

2.4083 

16  54    9.5 

11.461 

16 

20    3    6.07 

2.7393 

23  37  14.8 

5.001 

16 

22    7    1.74 

2.4004 

16  42  39.1 

llJi53 

17 

20    5  50.27 

2.7344 

23  32    9.5 

5.178 

17 

22    9  25.54 

2.3936 

16  31    3.4 

11.641 

18 

20    8  34.18 

2.7293 

23  26  53.6 

5.353 

18 

22  11  48.87 

2.3849 

16  19  22.3 

11.738 

19 

20  11  17.79 

2.7241 

23  21  27.1 

5.53d 

19 

22  14  11.73 

8.3773 

16    7  36.1 

11.813 

20 

20  14    1.07 

2.7187 

23  15  50.2 

5.701 

20 

22  16  34.13 

3.3695 

15  55  44.9 

11.894 

21 

20  16  44.03 

2.7133 

23  10    2.9 

5.873 

21 

22  18  56.07 

3.3617 

15  43  48.8 

11.975 

22 

20  19  26.66 

2.7077 

23    4    5.3 

6.044 

22 

22  21  17.54 

8.3540 

15  31  47.9 

13.054 

23 

20  22    8.95 

3.7019 

22  57  57.6 

6.313 

23 

22  23  38.55 

3.3463 

15  19  42.3 

19.131 

24 

20  24  50.89 

3.6960 

S.22  51  39.9 

6.380 

24 

22  25  59.11 

8.3388 

S.15    7  32.2 

13.906 

vni. 


JANUARY,  18T^ 


9 


GREENWICH  MEAN  TIME 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Bight  AfOMuioiL 

Diff. 
for  1  m. 

Declination. 

Dlflf. 
for  1  m. 

HoTxr. 

Bight  Aflcenidon. 

Diff. 
for  1  m. 

• 

I>ee]Jnatfon. 

Diff. 
for  1  m. 

SAT 

•UBDi 

lY  13. 

MONDAY  15. 

li    m      M 

8 

o        f  ^  " 

// 

b    m      » 

n 

O         <            It     i          If               1 

0 

22  25  59.11 

S..'0RH 

S.15    7  32.2 

18.906 

0 

0  10  35.12 

8.0468 

S.  4  27  40.4 

13.871 

1 

22  28  19.21 

2.3319 

14  55  17.7 

18.979 

1 

0  12  37.80 

3.0435 

4  13  48.1 

13.871 

2 

22  30  38.86 

Qjasun 

,     14  42  58.8 

18.351 

2 

0  14  40.23 

3.0383 

3  59  55.9 

13.670 

3 

22  32  58.05 

8.3108 

14  30  35.5 

18.428 

3 

0  16  42.40 

3.0348 

3  46    3.7 

13.869 

4 

22  35  16.80 

a.3068 

'     14  18    8.1 

18.490 

4 

0  18  44.33 

34)308 

3  32  11.6 

13.666 

5 

22  37  35.11 

3.3014 

1     14    5  36.8 

18.555 

5 

0  20  4a03 

34)863 

3  18  19.8 

13.869 

6 

22  39  52.97 

8.S940 

13  53    1.7 

18.617 

6 

0  22  47.50 

8.0995 

3    4  28.2 

13.858 

7 

22  42  10.39 

9.3807 

'     13  40  22.8 

18.679 

7 

0  24  48.74 

84)188 

2  50  36.9 

13.653 

8 

22  44  27.38 

9.9795 

13  27  40.2 

18.741 

8 

0  26  49.76 

3.01.'i8 

2  36  46.1 

13.844 

9 

22  46  43iM 

2.9733 

13  14  53J^ 

18.801 

9 

0  28  50.56 

34)116 

2  22  55.7 

13.836 

10 

22  49    0.07 

9.9658 

13    2    4.1 

18.858 

10 

0  30  51.14 

3.0080 

2    9    5.8 

13.897 

11 

22  51  15.77 

3.9588 

12  49  11.0 
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7  32  48.64 

9.1710 

24  20  50.5 

9.36S 

2 

5  50  54.30 

9.1451 

24    2  20i) 

3.117 

2 

7  34  58.87 

9.1709 

24  18  25.0 

9.483 

o 
O 

5  53    3.06 

9.1468 

24    5  24.5 

3.004 

3 

7  37    9.05 

9.1693 

24  15  52.5 

9.600 

4 

5  55  11.92 

9.1485 

24    8  21.4 

9.899 

4 

7  39  19.18 

9.1684 

24  13  13.0 

9.716 

5 

5  57  20.88 

9.1509 

24  11  11.5 

9.779 

5 

7  41  29.25 

9.1675 

24  10  26.5 

9.833 

6 

5  59  29.94 

9.1518 

24  13  54.8 

9.665 

6 

7  43  39.27 

9.1665 

24    7  33.1 

9.948 

7 

6    1  39.10 

9.1534 

24  16  31.3 

9.551 

7 

7  45  49.23 

9.1655 

24    4  32.8 

3.063 

8 

6    3  48.35 

9.1549 

24  19    0.9 

9.437 

8 

7  47  5942 

9.1643 

24    1  25.5 

3.179 

9 

6    5  57.68 

9.1563 

24  21  23.7 

9.393 

9 

7  50    8.93 

9.1630 

23  58  11.3 

3.994 

10 

6    8    7.10 

9.1578 

24  23  39.6 

9.906 

10 

7  52  18.67 

9.1618 

23  54  50.2 

3.409 

11 

6  10  16.61 

9.1593 

24  25  48.6 

9.094 

11 

7  54  28.34 

9.1605 

23  51  22J2 

3.593 

12 

6  12  26.21 

9.1607 

24  27  50.8 

1.960 

12 

7  56  37.93 

9.1599 

23  47  47.4 

3.637 

13 

6  14  35.89 

9.1690 

24  29  46.1 

1314 

13 

7  58  47.44 

9.1576 

23  44    5.7 

3.751 

14 

6  16  45.64 

9.1631 

24  31  34.4 

1.747 

14 

8    0  56.86 

9.1564 

23  40  17.2 

3.865 

15 

6  18  55.45 

9.1649 

24  33  15.7 

1.631 

15 

8    3    6i20 

9.1560 

23  36  21.9 

3.978 

16 

6  21    5.33 

9.1653 

24  34  50.1 

1.515 

16 

8    5  15.45 

9.1535 

23  32  19.8 

4.091 

17 

6  23  15.29 

9.1664 

24  36  17.5 

1.390 

17 

8    7  24.61 

9.1519 

23  28  10.9 

4.904 

18 

6  25  25.31 

9.1G75 

24  37  J17.9 

1.989 

18 

8    9  2l^J^ 

9.150^ 

23  23  55.3 

4.316 

19 

6  27  35.39 

9.1685 

24  38  51.3 

1.165 

19 

8  11  42.64 

S.1486 

23  19  33.0 

4.498 

20 

6  29  45.52 

9.1694 

24  39  57.7 

1.049 

20 

8  13  51.50 

9.1466 

23  15    40 

4.540 

21 

6  31  55.71 

9.1703 

24  40  57.1 

0.939 

21 

8  16    0.26 

9.1451 

23  10  28.2 

4.659 

22 

6  34    5.95 

9.1710 

24  41  49.5 

0.814 

22 

8  18    8.92 

9.1433 

23    5  45.8 

4.769 

23 

6  36  16.23 

9.1717 

24  42  34.8 

0.606 

23 

8  20  17.47 

9.1415 

23    0  56.8 

4.879 

24 

6  38  26.55 

9.1795 

N.24  43  lai 

0.579 

24 

8  22  25.90 

9.1397 

N.22  56    1.3 

4.960 
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GREENWICH  MEAN  TIME. 


TH£  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


nigbt  Aweiudov. 


DifT. 
for  Im. 


DeeUaotioo. 


DiiT. 
for  1  m. 


Boar. 


0 
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4 

5 
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7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  25. 


h     m     ■ 

8  22  25.90 
8  24  34.22 
8  26  42.43 
8  28  50.52 
8  30  58.49 
8  33  6.34 
8  35  -14.07 
8  37  21.67 
8  39  29.14 
8  41  36.48 
8  43  43.69 
8  45  50.76 


8 
8 
8 
8 


47 
50 
52 
54 


57.70 

4..50 

11.16 

17.69 


8  56  24.08 

8  58  30.32 

9  0  36.42 


9 
9 
9 
9 
9 


2 
4 
6 
8 
11 


42.37 
48.18 
53.84 
59.36 
4.73 


■ 

9.1397 
3.1378 
9.1358 
9.1338 
9.1318 
9.1998 
9.1978 
9.1957 
9.1935 
9.1913! 
9.1190! 
9.1168| 
9.1145* 
9.1129' 
9.1I00| 
9.1077,' 
9.1053 
9.1099! 
9.1005! 
90)980, 
9U)055 
9.0931 
9J)907 


9.0883 


N.22  56  1.3 
23  50  59.2 
22  45  50.5 
22  40  35.2 
22  35  13.4 
22  29  45.2 
22  24  10.6 
22  18  29.5 
22  U  42.1 
22  6  48.3 
22  0  48.2 
2]  54  41.8 
21  48  29.2 
21  42  10.4 
21  35  45.3 
21  29  14.1 
21  22  36.8 
21  15  53.4 
21  9  4.0 
21  2  8.6 
20  55  7.2 
20  47  69.7 
20  40  46.3 

N.20  33  27.1 


FRIDAY  26. 


9 
9 
9 
9 


9  13 
9  15 
17 
19 
21 
23 
9  25 
9  27 
929 
9  31 
9  33 
9  35 
938 
9  40 
9  42 
9  44 
9  46 
9  48 
9  50 
9  52 
9  54 
9  56 
9  58 
10  0 
10    2 


9.95 
15.02 
19.94 
24.70 
29.31 
33.77 
38.08 
42.23 
46.23 
50.07 
53.76 
57.30 
0.68 
3i)l 
6.98 
9.90 
12.67 
15.28 
17.74 
20.05 
22.20 
24.20 
26.05 
27.75 
29;jl 


9.0858 
9.0833 
9.0808 
9.0789 
9.0757 
9U)739 
9.0706 
9.0680 
9.0653 
9.0698 
90)603 
9.0577 
90)559 
9.0595 
90)500 
90)475 
90)449 
9.0493 
9.0398 
9.0379 
90)346 
9.0390 
90)995 
9.0971 
90)947 


NJ20  26 
20  18 
20  10 
20  3 
19  55 
19  47 
19  39 
19  31 
19  23 
19  15 
19  6 
18  58 
18  49 
18  41 
18  32 
18  23 
18  14 
18  5 
17  56 
17  47 
17  38 
17  28 
17  19 
17  10 

N.17  0 


2.2 
31.5 

55.0 
12.6 
24.5 
30.9 
31.8 
27.1 
16.8 

1.0 
39.8 
13.2 
41.2 

3.9 
21.4 
33.6 
40.6 
42.5 
39.2 
30.9 
17.6 
59.3 
36.1 

8.^ 
34.9 


H 

4.989 
5.090 
5J900 
5.300 
5.417 
5.594 
5.631 
5.738 
5.844 
5.949 
6.054 
6.158 
6J269 
6.365 
6«468 
6.571 
6.679 
6.773 
6.873 
6.973 
7.073 
7.173 
7.971 
7J67 


Ri^t  Aiconirion. 


Dlff. 
for  I  m. 


Deeliiiation. 


Diff. 
for  1  m. 


7.464 
7.560 
7.657 
7.753 
7.848 
7.941 
8.033 
8.195 
8.917 
8.308 
8.398 
8.488 
8.577 
&665 
8.753 
8.840 
8.096 
9.011 
9.096 
9.180 
9.964 
9.346 
9.498 
9JilO 
9.501 


0 
I 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
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8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  37. 


h  m   R 

10  2  29.31 
10  4  30.72 
10  6  31.97 
10  8  33.08 
10  10  34.041 
10  12  34.86| 
10  14  35.54I 
10  16  36.08 
10  18  36.47 
10  20  36.72! 
10  22  36.83; 
10  24  36.81 
10  26  36.65 
10  28  36.36 
10  30  35.94 
10  32  35.38 
10  34  34.70 
10  36  33.90 
10  38  32.97 
10  40  31.91 
10  42  30.73 
10  44  29.44 
10  46  28.03 
10  48  26.50 


■ 

90)947 
9.0999 
9.0197 
9.0179 
90)148 
9.0195 
90)101 
9.0077; 
9.0053 
9.003o! 
9.0007| 
10)965| 
1.9963| 
10)040 
1.9918 
10)897 
10)876 
1.9855 
1.9834' 
1.9813 
1.9793 
1.9774! 
10)755 
1.9736 


N.17  0 
16  50 
16  41 
16  31 
16  21 
16  11 
16  1 
15  51 
15  41 
15  31 
15  20 
15  10 
14  59 
14  49 
14  38 
14  28 
14  17 
14  6 
13  55 
13  44 
13  33 
13  22 
13  11 

N.13  0 


34.91 
57.1 
14.61 
27.3 
35.4 
38.9 
37.7 
32.0 
21.9 

7.3 
48.3 
25.0 
57.3 
25.4 
49.3 

9.0 
24.6 
36.1 
43.6 
47.1 
46.7 
42.4 
34.3 
22.4 


SUNDAY  28. 


10  50 
10  52 
10  54 
10  56 

10  58 

11  0 


11 
11 
11 
11 


2 
4 

6 

8 


11  10 
11  12 
11  13 
11  15 
11  17 
11  19 
11  21 
11  23 
11  25 
11  27 
11  29 
11  31 
11  33 
11  35 
11  37 


24.86 
23.11 
21.25 
19.29 
17.22 
15.05 
12.78 
10.41 
7.95 
5.40 
2.76 
0.04 
57.23 
54.34 
51.38 
48.34 
45.23 
42.05 
38.80; 
35.49 
32.12 
28.70 
25.22 
21.69 
18.11 


.9717 


0)681 
.9663 
.9646 
.9630 
0)613 
.9507 
.9589 
.9567 
.9553 
.9539 
.9595 
.9519 
.9500 
.948? 
.9475 
0)463 
.P453 
.9443 
.9433 
.9494 
0)415 
.9407 
.9400 


N. 


N. 


49 
37 
26 
14 
3 
51 
40 
28 
16 
5 
0  53 
0  41 
0  2^) 
0  17 
0  5 
9  53 
9  41 
9  28 
9  16 
9  4 
8  51 
8  39 
8  27 
8  14 
8  2 


ii.6 
47.1 
24.0 
.57.4 
27.2 
53.5 
16.2 
.35.5 
51.5 

4.2 
13.6 
19.8 
22.8 
22.G 
19.4 
13.1 

3.8 
51  i} 
36.6 
18.7 
57.9 
34.4 

8.2 
39.4 

8.01 


0.591 

9.670 

9.748 

9.896 

9.904 

9.981 

100)57 

10.139 

10.906 

10J380 

10.353 

10.495 

10.497 

10.567 

10.637 

10.706 

10.774 

10.849 

100)09 

10.974 

11.039 

11.104 

11.167 

11J930 


11J993 
11.355 
11.415 
11.474 
n.533 
11.509 
11.650 
11.706 
11.761 
11.816 
11.870 
11.994 
11.977 
19.098 
19.079 
19.130 
10.179 
12.SJ7 
13.274 
19.332 
19.369 
19.414 
19.459 
19.508 
19J>45 


XII. 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AsMukm. 

Dlff. 
for  Im. 

OeeUnatioii. 

Dlff. 
forlm. 

Hour. 

Right  ANeulon. 

Dlff. 
forlm. 

DecUnation. 

Olff. 
for  1  m. 

MC 

>NDATi 

:  29. 

WEDNESDAY  31. 

0 

h     m     tt 

11  37  18.11 

1.9400 

N.  8  2  ao 

13!545 

0 

Ii     m      II 

13  10  41.57 

1.9767 

S.  2  33  40.0 

13.619 

1 

11  39  14.49 

1.9399 

7  49  34.0 

19.587 

1 

13  12  40.24 

1J)798 

2  47  16.7 

13.613 

2 

11  41  10.82 

1JS85 

7  36  57.5 

13.638 

2 

13  14  39.07 

1.9817 

3    0  53.5 

13.613 

3 

11  43    7.12 

1.9380 

7  24  18.6 

13.668 

3 

13  16  38.05 

1.9843 

3  14  30.2 

13.611 

4 

11  45    3.38 

1.9375 

7  11  37.3 

13.708 

4 

13  18  37.19 

1.9870 

3  28    6.8 

13.606 

5 

11  46  59.62 

1.9370 

6  58  53.6 

13.746 

5 

13  20  36.49 

1.9897 

3  41  43.1 

13.603 

6 

11  48  55.83 

1.9365 

6  46    7.5 

13.787 

6 

13  22  35.a5 

1.9995 

3  55  19.1 

13.598 

7 

11  50  52.01 

1.9381 

6  33  19  J2 

13.834 

7 

13  24  35.59 

1.9955 

4    8  54.8 

13.503 

8 

11  52  48.17 

1.9358 

6  20  28.7 

13.860 

8 

13  26  35.41 

1.9985 

4  22  30.2 

13.586 

9 

11  54  44.32 

IJOM 

6    7  36.1 

13.895 

9 

13  28  35.41 

3.0015 

4  36    5.2 

13.578 

10 

11  56  40.46 

1.9355 

5  54  41.4 

13.930 

10 

13  30  35.59 

3.0046 

4  49  39.6 

13.569 

11 

11  58  36.59 

1.9353 

5  41  44.6 

13.965 

11 

13  32  35.97 

9.0078 

5    3  13.4 

13.559 

12 

12    0  32.70 

1.9358 

5  28  45.7 

13.998 

12 

13  34  36.54 

3^)111 

5  16  46.7 

13.549 

13 

12    2  28.81 

1.93S8 

5  15  44.9 

13.030 

13 

13  36  37.31 

9.0145 

5  30  19.3 

13.537 

14 

12    4  24.93 

1.9359 

5    2  42.2 

13JH>1 

14 

13  38  38.29 

2.0180 

5  43  51.1 

13.533 

15 

12    6  21.05 

1.9353 

4  49  37.6 

13U)0a 

15 

13  40  39.47 

9.0316 

5  57  22.0 

13.508 

16 

12    8  17.18 

1.9355 

4  36  31.2 

13.191 

16 

13  42  40.87 

9.0351 

6  10  52.0 

13.493 

17 

12  10  13.32 

1.9358 

4  23  23.1 

13.150 

17 

13  44  42.48 

9.0387 

6  24  21.1 

13.477 

18 

12  12    9.48 

IJXX& 

4  10  ia2 

13.179 

18 

13  46  44.32 

2.0335 

6  37  49.2 

13.460 

19 

12  14    5.66 

1J»65 

3  57    1.7 

13.306 

19 

13  48  46.39 

3.0963 

6  51  16J2 

13^443 

20 

12  16    1.86 

1.9368 

3  43  48.6 

I3J933 

20 

13  50  48.69 

90)408 

7    4  42.0 

13.433 

21 

12  17  58.09 

1.9373 

3  30  33.9 

13.957 

21 

13  52  51.22 

3.0«4S 

7  18    6.7 

13.401 

22 

12  19  54.35 

1.9379 

3  17  17.7 

13.283 

22 

13  54  53.99 

9.0483 

7  31  30.1 

13.378 

23 

12  21  50.65 

1.9385 

N.  3    4    0.1 

13J06 

23 

13  56  57.01 

3.0593 

S.  7  44  52.0 

13.354 

TU] 

ESDA^ 

^  30. 

THURSDA 

Y,  FEBRUARY  1. 

0 

1 
2 

12  23  46.96] 
12  2543.36 
12  27  39.79 

1J093 

N.  2  50  41.0 
2  37  20.6 
2  23  58.9 

13.399 

01 

13  59    0S^\ 

2.06651 

S.  7  58  12.51  13.330 

IJHOQ 
1.9408 

13.351 
13.373 

3 

12  29  36.27 

1.9418 

2  10  35i^ 

13.393 

4 

12  31  32.81 

1.9427 

1  57  11.7 

13.413 

5 

6 

12  33  29.40 
12  35  26.05 

1.9437 
L9447 

1  43  46.4 
1  30  20.1 

13.431 
13.448 

PHASES 

OF  T] 

HE  MCK)N. 

7 

8 

12  37  22.77 
12  39  19.57 

1.9459 
1.9473 

1  16  52.7 
1    3  24.3 

13.465 
13.481 

9 

12  41  16.44 

1J)485 

0  49  54.9 

J  3.496 

d      b      m 

10 

12  43  13.39 

1.9498 

0  36  24.7 

13J>10 

a  Last  Quai 

rter,  . 

.    3    9  59.2 

11 

12  45  10.43 

1.9513 

0  22  53.7 

13.594 

#  New  Moo 

n,      . 

.  10    2  58.0 

12 

12  47    7.56 

1.9598 

N.  0    9  21.8 

13.537 

3)   First  Qua 

Tter,  , 

.  17    0    2.1 

13 

12  49    4.78 

1.9544 

S.  0    4  10.8 

13.548 

O  Full  Mooi 

1,  .     . 

.  25    5  14.6 

14 

12  51    2.10 

1.9560 

0  17  44.0 

13.558 

15 

12  52  59  51 

1JI577 
1.9596 

0  31  17.7 
0  44  52.0 

1*1  e/ia 

16 

12  54  57.03 

IJJaoo 
13.577 

17 

18 

12  56  54.67 
12  58  52.42 

1.9615 
1.9635 

0  58  26.9 

1  12    2.2 

13.585 
13.599 

a  Perigee, . 

.     . 

d       h 

.    .     9  15.8 

19 

13    0  50^ 

1.9655 

1  25  37.9 

13.508 

C  Apogee, . 

•     . 

.    .   22  11.7 

20 

13    2  48^28 

1.9675 

1  39  13.9 

13.603 

21 

13    4  46.40 

1.9697 

1  52  50.2 

13.607 

- 

22 

13    6  44.65 

1.9730 

2    6  26.7 

13.609 

23 

13    8  43.04 

1.9743 

2  20    3.3 

13.611 

24 

13  10  41.57 

1.9767 

S.  2  33  40.0 

13.619 

14 
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6 


12 


13 


14 


Pollux  W. 

Jupiter  W. 

Spica  E. 

Venus  E. 

Autares  £. 

Sun  E. 

Pollux  W. 

Jupiter  W. 

Regulus  W. 

Spica  E. 

Venus  E. 

Antares  E. 

Sun  E. 

Pollux  W. 

Jupiter  W. 

Regulus  W. 

Venus  E. 

Antares  E. 

Sun  E. 

Pollux  W. 

Jupiter  W. 

Rclgulus  W. 

Venus  E. 

Antai'es  E. 

Sun  E. 

Pollux  W. 

Jupiter  W. 

Regulus  W. 

Autares  E. 

Sun  E. 

Regulus  W. 

Spica  W. 

Sun  E. 

Regulus  W. 

Spica  W. 

Sun  E. 

Sun  W. 

a  Arietis  E. 

Aldebaran  E. 

Sun  W. 

a  Arietis  E. 

Aldebaran  E. 

Sun  W. 

Mars  W. 

a  Arietis  E. 

Aldebaran  £. 


Noon. 


p.  L. 

of 
Oiff. 


O  I         II 

50  17  49 
45  27  25 
40  38  23 
73  9  17 
86  23  28 
118  18  1 


62  46 
58  4 
26  55 
28  23 
61  46 
73  56 
106  48 


10 
39 
32 
18 
19 
22 
16 


75  32  55 
71  0  10 

39  36  47 

50  5  42 
61  12  1 
95  0  38 

88  41  32 
84  17  35 

52  42  5(i 
38  3  39 
48  7  29 
82  51  24 

102  15  3 
98  0  2 
m  15  17 
34  41  37 
70  17  21 

80  14  59 
26  42  41 
57  16  42 

94  41  20 

40  52  8 
43  49  59 

26  42  50 

78  49  11 

109  21  50 

40  16  ^ 
64  39  59 
94  47  24 

53  23  25 
24  25  17 

51  4  14 
80  39  54 


9884 
S2831 
8937 
3382 
3889 
3S39 

2786 
9736 
3831 
9909 
3181 
9797 
3138 

3671 
3633 
9689 
3058 
9689 
3015 

3540 
3493 
3549 
3918 
3571 
9875 

3403 
3355 
3405 
3469 
3735 

9964 

3387 
9577 

3138 
9190 
3445 

3439 
9333 
9115 

9556 
9383 
9939 

9719 
9671 
9589 
9387 


m^ 


o        I       n 

51  50  28 
47  1  12 
39  6  51 

71  44  45 
84  50  55 

116  52  38 

64  20  56 

59  40  31 
28  29  19 
26  51  11 

60  19  47 

72  21  50 
105  20  52 


p.  L. 

of 

Diff. 


3873 
9891 
9931 
3970 

9878 
3998 

9773 
9793 
9813 
9919 
3167 
9784 
3194 


VP». 


77  10  14 

9656 

72  38  34 

9607 

41  13  41 

9679 

48  36  41 

3043 

59  35    6 

9675 

93  30  44 

9998 

90  21  49 

9534 

85  58  58 

9476 

54  23    1 

3533 

36  31  43 

3899 

46  27  54 

3556 

8]  18  33 

3857 

103  58  35 

3384 

99  44  42 

9337 

67  58  45 

3387 

32  59  30 

3451 

68  41  14 

3706 

82    1  52 

9347 

28  26  34 

3357 

55  37  15 

3559 

96  31  21 

9194 

42  40  50 

9179 

42    7  28 

9430 

28  25  43 

9443 

77    1  31 

9347 

107  31  13 

9198 

41  56    4 

9574 

62  56    0 

9406 

92  59  55 

3357 

54  59  49 

9739 

26    2  36 

9687 

49  25    4 

9690 

78  56    0 

9406 

»* 


53  23  22 

48  35  13 
37  35  11 
70  19  59 
83  18  8 
115  27  2 

65  55  59 
61  16  40 

30  3  30 
25  19  7 
58  52  58 
70  47  1 

103  53  11 

78  47  53 

74  17  19 

42  50  58 
47  7  20 
57  57  52 
92  0  29 

92  2  29 
87  40  45 
56  3  30 
34  59  23 
44  47  59 

79  45  19 

105  42  33 

101  29  48 

69  42  38 

31  17  9 
67  4  42 

83  49  10 
30  11  10 
53  57  23 

98  21  44 
44  30  0 
40  24  36 

30  8  17 

75  14  14 
105  40  57 

43  35  34 
61  12  34 
91  12  52 

56  35  47 
27  39  33 
47  46  36 
77  12  34 


p.  L. 

of 
Diff. 


9869 
8809 
9995 
3350 
9867 
3916 

9759 
9709 
9795 
9918 
3159 
9779 
3109 

9640 
9691 
9655 
3095 
9660 
9981 

9507 
9459 
9514 
9881 
9541 
9838 

3366 
3390 
9369 
9449 
9687 

9931 
9338 
3541 

3111 
3155 
3416 

3457 
9S65 
9143 

fsm 

9439 
9974 

9759 
9703 
9659 
9495 


IXh. 


P.  L. 

of 
Diff. 


54  56  30 
50  9  29 
36  3  24 
68  55  0 
81  45  7 
114  1  12 


67 
6^ 
31 
23 
57 
69 
102 


31  21 
53  8 
38  5 
47  11 
25  51 
11  56 
25  12 


80  25  54 
75  56  26 

44  28  38 

45  37  38 

56  20  18 
90  29  53 

98  43  33 
89  22  56 

57  44  24 
33  26  40 
43  7  43 
78  11  41 

107  26  56 

103  15  19 

71  26  57 

29  34  34 

65  27  45 

85  36  52 
31  56  29 
52  17    7 

100  12  27 

46  19  36 
38  41  24 

31  50  31 

73  27  23 

103  51    3 

45  14  39 
59  29  41 
89  26  15 

58  11  18 
29  16    9 

46  8  51 
75  29  35 


9849 
2798 
9991 
3247 
9656 
3904 

2745 
9695 
9777 


3138 
9758 
3094 

9694 
9575 
9638 
30O6 
9646 


9489 
9443 
9495 
9669 
9597 
9819 

9349 
9308 
9351 
9435 


9914 
9300 
9594 

9098 
9138 
9403 

9479 


9157 

9619 
9453 
9993 

9779 
2730 
9685 
9445 


XIV. 


JANUARY,  187d 


15 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Star's  Kame 

and 

Position. 


12 


13 


14 


Pollux  W. 

Jupiter  W. 

Spica  E. 

Venus  E. 

Antares  E. 

Sow  E. 

Pollux  W. 

Jupiter  W. 

Re^ilus  W. 

Spica  E. 

Venus  E. 

Antares  E. 

Sun  E. 

Pollux  W, 

Jupiter  W. 

Regulus  W. 

Venus  E. 

Antares  E. 

Sun  E. 

Pollux  W. 

Jupiter  W. 

Regulus  W. 

Venus  E. 

Antares  E. 

Sun  E. 

Pollux  W. 

Jupiter  W. 

Regulus  W. 

Antares  E. 

Sun  E. 

Regulus  W. 

Spica  W. 

Sun  E. 

Regulus  W. 

Spica  W. 

Sun  £. 

Sun  W. 

a  Arietis  E. 

Aldebaran  E. 

Sun  W. 

a  Arietis  E. 

Aldebaran  £• 

Sun  W. 

Mars  W. 

a  Arietis  E. 

I  Aldebaran  E. 


Midnight. 


// 


P.  L. 

of 
Dlff. 


56  29  54 
51  43  59 
34  31  32 
67  29  46 
80  11  52 

112  35    7 

69  7  1 
64  29  54 
33  13  3 
22  15  28 
55  58  27 
67  36  33 
100  56  55 

82  4  17 
77  35  55 
46  6  42 
44  7  35 
54  42  25 
88  58  56 

95  25  2 
91  5  31 
59  25  44 
31  53  % 
41  27  8 
76  37  38 

109  11  44 

105  1  16 

73  11  42 

27  51  49 

63  50  23 

87  24  59 
33  42  28 
50  36  27 

102  3  29 
48  9  37 
36  57  54 

33  32  24 

71  40  58 
102  1  31 

46  53  17 

57  47  22 
87  40  5 

59  46  22 
30  52  22 
44  31  51 
73  47  4 


2838 
2787 
S916 
3335 
Si845 
319S 

3731 
9681 
3760 
3943 
3123 
3745 
3078 

3607 
3559 
3630 
2990 
3631 
3947 

3473 
3434 
3477 
3844 
3513 
3601 

2333 
2365 
3333 
3439 
3649 

3198 
3275 
3507 

3066 
2133 
3390 

3487 
3301 
2172 

3633 
3479 
3311 

3793 
3738 
2730 
2464 


XVh. 


58    333 

53  18  44 
32  59  34 

66    4  18 

78  38  22 
111    8  48 

70  43  0 
66    6  59 

34  48  24 
20  44    4 

54  30  44 
66  0  53 
99  28  19 

83  43    2 

79  15  46 

47  45  10 
42  37  10 
53  4  12 
87  27  37 

97  6  55 
92  48  32 

61  7  29 
30  20  2 
39  46  13 
75  3  11 

110  56  57 

106  47  38 

74  56  53 

26  8  55 

62  12  35 

89  13  30 

35  29  4 

48  55  23 

103  54  50 
50  0  1 
35  14  5 

35  13  55 

69  55  0 

100  12  22 

48  31  29 
56  5  39 
85  54  21 

61  20  59 
32  28  11 
42  55  38 
72  5  0 


p.  L. 

of 
Diff. 


3835 
3774 
3913 
3231 
2834 
3178 

8716 
2667 
2741 
2964 
3107 
2731 
3064 

2591 
2543 
2603 
2972 
2615 
2929 

2454 
2407 
3460 
3835 
3499 
3783 

3315 
3367 
2316 
3426 
3631 

3183 
3353 
3491 

3073 
2108 
2379 

2504 
2330 
2189 

2652 
2505 
2330 

2815 
2756 
2757 
248'« 


xvmh 


59  37  29 
54  53  46 
31  27  32 
64  38  34| 
77    4  38 

109  42  13 

72  19  18 

67  44  23 

36  24  9 
19  13    6 

53  2  43 
64  24  54 

97  59  25 

85  22  9 
80  55  59 

49  24  1 
41  6  22 
51  25  38 
85  55  55 

98  49  13 
94  31  57 
62  49  39 
28  46  6 
38    4  59 

73  28  19 

112  42  35 

108  34  26 

76  42  29 

24  25  58 

60  34  22 

91    2  24 

37  16  13 
47  13  57 

105  46  30 
51  50  48 

33  30    0 

36  55    3 

68  9  30 
98  23  38 

50  9  14 

54  24  33 
84    9    5 

62  55    8 

34  3  37 
41  20  14 
70  23  24 


p.  L. 

of 
Diff. 


XXP». 


2813 
3762 
2910 
3309 
2821 
3166 

2701 
2653 
3735 
8994 
3091 
3717 
3047 

3574 
3537 

3585 
2954 
2601 
2912 

2436 

2389 
2441 
2806 
2487 
8763 

2298 
2250 
2298 
2427 
3613 

3167 
2331 
3475 

3063 
2094 
2368 

2520 
2340 
3206 

3671 
3532 
3348 

3835 
3774 
3796 
2303 


61  11  41 
56  29  4 
29  55  26 

63  12  35 
75  30  38 

108  15  23 

73  55  56 
69  22  6 

38  0  16 
17  42  46 
51  34  22 

62  48  37 
96  30  11 

87  1  39 
82  36  35 
51  3  16 

39  35  12 
49  46  44 
84  23  51 

100  31  56 
96  15  47 

64  32  15 
27  11  46 
36  23  27 
71  53  2 

114  28  38 

110  21  39 

78  28  31 

22  43  2 

58  55  44 

92  51  41 
39  3  55 
45  32  9 

107  38  26 
53  41  56 
31  45  39 

38  35  48 
66  24  29 
96  35  19 

51  46  33 

52  44  4 
82  24  16 

64  28  50 
35  38  39 

39  45  41 
68  42  15 


p.  L. 

of 
Diff. 


3799 
2749 
2909 
3194 
2809 
3152 

2686 

2638 
2707 
3038 
3075 
2703 
3032 

2558 
2510 
5S67 
2936 

2585 
2894 

2419 
2373 
3433 
3786 
2474 
2744 

2331 
2233 
2281 
2433 
2595 

2153 
2210 
2460 

2052 
20H1 
2358 

2538 
2362 

2691 
2560 
2367 

2855 
2792 
283B 
2523 


/ 
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JANUARY,  1875r« 


XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

JO     . 

^5 

star's  Name 

P.  L. 

p.  L. 

• 

p.  L. 

p.  L. 

"§ 

and 

Noon. 

of 

illb. 

of 

Vin. 

of 

Kh. 

or 

15. 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

O           /         ft 

66    2    6 

9876 

O          /        /' 

67  34  56 

3895 

69    7  21 

9916 

o          /        /« 

70  39  20 

3036 

Mars 

W. 

37  13  17 

2611 

38  47  31 

9829 

40  21  21 

3848 

41  54  46 

3868 

Fomalhaut 

w. 

32    0    9 

3198 

33  26  20 

3161 

34  53  16 

3130 

36  20  49 

3106 

a  Arietis 

E. 

38  12    2 

3888 

36  39  20 

9931 

35    7  40 

3989 

33  37    5 

3039 

Aldebaran 

E. 

67    1  32 

3541 

65  21  16 

9561 

63  41  27 

9580 

62    2    4 

9599 

16 

Sun 

W. 

78  13    1 

3(03 

79  42  33 

3053 

81  11  42 

3070 

82  40  28 

3088 

Mars 

W. 

49  35  53 

9959 

51    6  57 

3977 

52  37  39 

9994 

54    7  59 

3011 

Fomalhaut 

W. 

43  44    7 

3047 

45  13  22 

3044 

46  42  40 

3043 

48  12    0 

3043 

Aldebaitiu 

E. 

53  51  S5 

3691 

52  14  43 

3710 

50  38  16 

3738 

49    2  13 

3745 

Pollux 

E. 

98    1  43 

3684 

96  24  41 

3701 

94  48    2 

9717 

93  11  45 

9735 

Jupiter 

E. 

100  51  29 

3633 

99  13  18 

3649 

97  35  29 

9666 

95  58    3 

3683 

17 

Sun 

W. 

89  58  58 

3173 

91  25  39 

3189 

92  52    1 

3304 

94  18    5 

3290 

Mars 

W. 

61  34  27 

3093 

63    2  45 

3108 

64  30  45 

3133 

65  58  27 

3138 

Fomalhaut 

W. 

55  38  1] 

3060 

57    7  10 

3065 

58  36    3 

3f71 

60    4  48 

3078 

a  Peeasi 
Aldebaran 

W. 

41  48    2 

3846 

43    2  17 

3799 

44  17  20 

3760 

45  33    4 

3735 

E. 

41    7  39 

9830 

39  33  50 

3847 

38    0  23 

3803 

36  27  16 

3880 

Pollux 

E. 

85  15  43 

3813 

83  41  31 

3837 

82    7  38 

3849 

80  34    4 

3855 

Jupiter 

E. 

87  56  14 

3360 

86  20  53 

3773 

84  45  50 

3788 

83  11    6 

3801 

18 

Sun 

W. 

101  24    7 

3389 

102  48  31 

3301 

104  12  41 

3313 

105  36  37 

3335 

Mars 

W. 

73  12  42 

3304 

74  38  46 

3316 

76    4  36 

3996 

77  30  12 

3340 

Fomalhaut 

W. 

67  26  31 

3113 

68  54  26 

3119 

70  22  12 

3137 

71  49  49 

3133 

a  Pegasi 

W. 

51  59  36 

3605 

53  18    5 

3588 

54  36  52 

3575 

55  55  54 

3563 

Pollux 

E. 

72  50  29 

3919 

71  18  34 

3931 

69  46  54 

9949 

68  15  28 

9953 

Jupiter 

E. 

75  21  43 

9864 

73  48  38 

3875 

72  15  47 

3887 

70  43  11 

9897 

Regulus 

E. 

108  51     1 

3931 

107  19    9 

9931 

105  47  30 

9949 

104  16    5 

3953 

19 

Sun 

W. 

112  33    3 

3377 

113  55  46 

3386 

115  18  18 

3394 

116  40  41 

3403 

Mars 

W. 

84  35    3 

3389 

85  59  27 

3397 

87  23  42 

3306 

88  47  47 

3313 

Fomalhaut 

W. 

79    5  50 

3168 

80  32  37 

3174 

81  59  17 

3181 

83  25  49 

3187 

a  Pegasi 

W. 

62  33  59 

3530 

63  54    1 

3514 

65  14  10 

3509 

66  34  24 

3505 

Pollux 

E. 

60  41  31 

3001 

59  11  19 

3009 

57  41  18 

3018 

56  11  27 

2kl5 

Jupiter 

E. 

63    3  19 

3943 

61  31  55 

3951 

60    0  41 

9959 

58  29  37 

3967 

Regulus 

E. 

96  42    6 

3999 

95  11  52 

3007 

93  41  48 

3014 

92  11  53 

3033 

20 

Mars 

W. 

95  46    6 

3346 

97    9  24 

3351 

98  32  36 

3356 

99  55  43 

3361 

Fomalhaut 

W. 

90  36  43 

3315 

92    2  34 

33120 

93  28  19 

3326 

94  53  57 

3331 

' 

a  Pegasi 

W. 

73  16  33 

3491 

74  37    7 

3489 

75  57  43 

•iAoa 
otoo 

77  18  20 

3488 

Pollux 

E. 

48  44  27 

3059 

47  15  27 

3065 

45  46  35 

3070 

44  17  49 

3076 

Jupiter 

E. 

50  56  26 

3997 

49  26  10 

3003 

47  56    0 

3008 

46  25  57 

3013 

Regulus 

E. 

84  44  23 

3059 

83  15  14 

3057 

81  46  12 

3061 

80  17  15 

3066 

31 

a  Pe^i 
a  Anetis 

W. 

84    1  37 

3488 

85  22  17 

3486 

86  42  57 

3487 

88    336 

3487 

W. 

40  29  26 

3367 

41  52  20 

3359 

43  15  31 

3339 

44  38  57 

3337 

Pollux 

E. 

36  55  33 

3100 

35  27  23 

3104 

33  59  18 

3108 

32  31  18 

3113 

Jupiter 

E. 

38  56  54 

3099 

37  27  17 

3039 

a5  57  44 

3034 

34  28  14 

3037 

Regulus 

E. 

72  53  41 

3089 

71  25    9 

3084 

69  56  40 

3086 

68  28  13 

j     3088 

22 

a  Pe^i 
a  Anetis 

W. 

94  46  39 

3493 

96    7  11 

3495 

97  27  41 

3497 

98  48    8 

.TiflO 

W. 

51  39  21 

3377 

53    3  59 

3369 

54  28  47 

3961 

55  53  44 

3354 

Aldebaran 

W. 

19  50  2G 

3176 

21  17    4 

■      3163 

22  43  57 

.      3153 

24  11    3 

•1     3143 

Jupiter 

E. 

27    1  23 

3046 

25  32    7 

3047 

24    2  5J^ 

3050 

22  33  4Q 

\     3059 

Regulus 

E. 

61    6  25 

3093 

59  38    (J 

i,      3093 

58    9  47 

3093 

56  41  2e 

1      3093 

XVI. 


JANUARY,  ]87d 


IT 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

. 

Id 

SUr'i  Name 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

1     *M  •* 

and 

Midnight. 

of 

XVh. 

of 

xvinh. 

of 

XXIb. 

of 

15 

Position. 

^ 

Diff. 

Diff. 

Diff. 

Diff. 

SUK 

W. 

O           <        i/ 

72  10  53 

S»55 

C           /        // 

73  42    2 

3975I    75  12  46 

2994 

76  43    6 

3014 

Mars 

W. 

43  27  46 

S886 

45    0  23 

2905 

46  32  36 

2923 

48    4  26 

2941 

Fomalli&ut 

w. 

37  48  51 

3067 

39  17  17 

3072 

40  46    1 

3060 

42  14  59 

3052 

a  Arietis 

E. 

32    7  40 

3101 

30  39  31 

3170 

29  12  46 

3247 

27  47  33 

3335 

1 

Aldebaran 

E. 

60  23    8 

9618 

58  44  37 

3636 

57    6  31 

2655 

55  28  51 

2673 

16 

Sun 

W. 

84    8  52 

3I0S 

85  36  55 

3124 

87    4  36 

3140 

88  31  57 

3157 

Mtirs 

W. 

55  37  58 

3028 

57    7  36 

3045 

58  36  53 

3061 

60    5  50 

3073 

Foinalliaut 

W. 

49  41  21 

3043 

51  10  40 

3047 

52  39  55 

3050 

54    9    6 

3055 

Aldebarau 

E. 

47  26  33 

9V63 

45  51  16 

2760 

44  16  22 

2797 

42  41  50 

2813 

Pollux 

E. 

91  35  51 

3750 

90    0  18 

2766 

88  25'  6 

2788 

86  50  14 

2798 

Jupiter 

E. 

94  20  59 

2698 

92  44  16 

8714 

91    7  55 

2730 

89  31  55 

2744 

17 

Svvf 

W. 

95  43  51 

3234 

97    9  20 

3348 

98  34  32 

3263 

99  59  27 

3276 

Mars 

W. 

67  25  51 

3159 

68  52  58 

3165 

70  19  49 

3179 

71  46  23 

3199 

Foinalliaut 

W. 

61  33  25 

3084 

63    1  54 

3091 

64  30  15 

3096 

65  58  27 

3105 

a  Peffnsi 
Aldebarau 

W. 

46  49  25 

3694 

48    6  18 

3667 

49  23  40 

3644 

50  41  27 

3623 

E. 

34  54  31 

2895 

33  22    6 

2913 

31  50    3 

2938 

30  18  20 

3946 

Pollux 

E. 

79    0  47 

2869 

77  27  48 

3881 

75  55    5 

3894 

74  22  39 

3907 

Jupiter 

E. 

81  36  40 

2815 

80    2  31 

2838 

78  28  39 

2840 

76  55    3 

3858 

18 

Son 

W. 

107    0  19 

3337 

108  23  48 

3347 

109  47    5 

3358 

111  10  10 

3368 

Mars 

W. 

78  55  34 

3350 

80  20  44 

3260 

81  45  42 

3270 

83  10  28 

3380 

Fomalhaut 

W. 

73  17  18 

3141 

74  44  38 

3148 

76  11  50 

3154 

77  38  54 

3161 

a  Pegosi 

W. 

57  15  10 

3551 

58  34  38 

3543 

59  54  16 

3534 

61  14    3 

3535 

Pollux 

E. 

66  44  15 

3963 

65  13  16 

3973 

63  42  29 

2989 

62  11  54 

3993 

Jupiter 

E. 

69  10  48 

3907 

67  38  38 

3916 

66    6  40 

2926 

64  34  54 

3935 

Regulus 

E. 

102  44  53 

2962 

101  13  53 

3973 

99  43    6 

2981 

98  12  30 

3991 

19 

Sun 

W. 

118    2  54 

3411 

119  24  58 

3418 

120  46  54 

3425 

122    8  42 

3431 

Mars 

W. 

90  11  43 

3320 

91  35  31 

3338 

92  59  10 

3335 

94  22  41 

3340 

Fomalhaut 

W. 

84  52  14 

3193 

86  18  32 

3199 

87  44  42 

3204 

89  10  46 

3310 

a  Pegnsi 

W. 

67  54  43 

3501 

69  15    6 

3498 

70  35  32 

3496 

71  56    1 

3493 

Pollux 

E. 

54  41  45 

3033 

53  12  13 

3030 

51  42  49 

3047 

50  13  34 

3053 

■- 

Jupiter 

E. 

56  58  43 

2973 

55  27  57 

3980 

53  57  19 

2986 

52  26  49 

3993 

Regulus 

E. 

90  42    7 

3028 

89  12  29 

3035 

87  43    0 

3041 

86  13  38 

3047 

ao 

Mars 

W. 

101  18  44 

3365 

102  41  41 

3369 

104    4  33 

3372 

105  27  21 

3375 

Fomalhaut 

W. 

96  19  30 

3336 

97  44  57 

3340 

99  10  19 

3345 

100  35  35 

3349 

a  Pegasi 

W. 

78  38  58 

3487 

79  59  37 

3486 

81  20  17 

3486 

82  40  57 

3486 

Pollux 

E. 

42  49  10 

3081 

41  20  37 

3086 

39  52  10 

3091 

38  23  49 

3095 

Jupiter 

E. 

44  55  59 

3016 

43  26    6 

3030 

41  56  18 

3023 

40  26  34 

3096 

Regulus 

E. 

78  48  24 

3069 

77  19  37 

3073 

75  50  55 

3076 

74  22  16 

3079 

21 

a  Pegasi 

W. 

89  24  15 

3488 

90  44  53 

3488 

92    5  30 

3490 

93  26    5 

3491 

a  Arietis 

W. 

46    2  37 

3316 

47  26  30 

3305 

48  50  36 

3295 

50  14  53 

3386 

Pollux 

E. 

31    3  24 

3118 

29  35  36 

3123 

28    7  54 

3128 

26  40  18 

3133 

Jupiter 

E. 

32  58  47 

3039 

31  29  23 

3041 

30    0    1 

3043 

28  30  41 

3044 

Regulus 

E. 

66  59  49 

3089 

65  31  26 

3091 

64    3    5 

3091 

62  34  45 

3091 

1  22 

a  Pegasi 

W. 

100    8  32 

3503 

101  28  53 

3506 

102  49  11 

3509 

104    9  25 

3514 

4 

1 

a  Arietis 

W. 

57  18  49 

3247 

58  44    2 

3341 

60    923 

3235 

61  34  51 

3328 

Aldebarau 

W. 

25  38  21 

3134 

27    5  49 

3128 

28  33  25 

3121 

30    1    9 

3115 

Jupiter 

E. 

21    4  34 

3056 

19  35  30 

3059 

18    6  30 

3063 

16  37  35 

3067 

J 

1 

Regulus 

E. 

55  13    9 

3091 

53  44  49 

3091 

52  16  29 

3090 

50  48    7 

3090 

18 
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XVIF. 


GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

of  the 
nth. 

star**  Name 
and 

Noon. 

p.  L. 

of 

lllh. 

p.  L. 

of 

Vlh. 

P.L. 
of 

IXh 

P.L. 
of 

1^ 

23 

Position. 

Diff. 

Diff. 

Diff. 

• 

Diff. 

a  Arietis 

W. 

O          /         // 

63    0  27 

kss 

9         /       // 

64  26  10 

3215 

0           /        // 

65  52    1 

3210 

O           /        t' 

67  17  58 

3304 

Aldebnmn 

w. 

31  29    0 

3110 

32  56  58 

3104 

34  25    3 

3099 

35  53  14 

3094 

Repilus 
Spica 

E. 

49  19  45 

3089 

47  51  22 

3087 

46  22  57 

9066 

44  54  30 

3085 

E. 

103  22  14 

3096 

101  54    0 

3099 

100  25  42 

3091 

98  57  21 

3068 

24 

a  ArietiH 

W. 

74  29  25 

3177 

75  56    2 

3179 

77  22  45 

3166 

78  49  35 

3161 

Aldebarau 

W. 

43  15  39 

3069 

44  44  26 

3065 

46  13  19 

3060 

47  42  18 

3055 

Ree^ulus 

E. 

37  31  52 

3078 

36    3  16 

3078 

34  34  39 

3076 

33    6    0 

3076 

Spica 

E. 

91  34  43 

3079 

90    5  59 

3069 

88  37  11 

3065 

87    8  18 

3061 

25 

a  Arietis 

W. 

86    5  17 

3136 

87  32  43 

3J30 

89    0  16 

3196 

90  27  54 

3190 

Aldebftrnn 

W. 

55    8  45 

3030 

56  38  21 

3094 

58    8    4 

3019 

59  37  53 

3014 

Spica 

E. 

79  42  42 

3040 

78  13  19 

3036 

76  43  51 

3031 

75  14  17 

3037 

26 

a  Arietis 

W. 

97  47  35 

3097 

99  15  48 

3099 

100  44    7 

3088 

102  12  31 

3083 

Aldebamn 

W. 

67    8  42 

2985 

68  39  13 

2980 

70    9  51 

3973 

71  40  37 

3968 

Pollux 

W. 

23    7  16 

3039 

24  36  41 

3096 

26    622 

3014 

27  36  18 

3003 

Jupiter 

W. 

21  23  26 

9950 

22  54  41 

9949 

24  26    7 

3934 

25  57  43 

2997 

Spica 

£. 

67  45    3 

3004 

66  14  55 

2999 

64  44  41 

9994 

63  14  21 

3989 

27 

Aldebarau 

W. 

79  16  22 

2936 

80  47  55 

2930 

82  19  36 

9933 

83  51  26 

3916 

Pollux 

W. 

35    9    8 

2955 

36  40  17 

2946 

38  11  37 

2998 

39  43    8 

2930 

Jupiter 
Spica 

W. 

33  38    4 

2890 

35  10  36 

3883 

36  43  17 

9876 

38  16    7 

3869 

E. 

55  41    7 

2965 

54  10  10 

2960 

52  39    7 

2955 

51     7  58 

3950 

Antarcs 

E. 

101  32  46 

3946 

100    1  25 

2999 

96  29  56 

2939 

96  58  18 

3925 

28 

Aldebarau 

W. 

9]  32  46 

9880 

93    5  30 

2873 

94  38  23 

9866 

96  11  26 

9658 

Pollux 

W. 

47  23  21 

2887 

48  55  56 

3880 

50  28  41 

3871 

52    1  37 

2863 

Jupiter 
Spica 

W. 

46    2  39 

3831 

47  36  27 

2824 

49  10  24 

3816 

50  44  31 

S806 

E. 

43  30  42 

9997 

41  58  58 

3994 

40  27  10 

3990 

38  55  17 

3918 

Antares 

E. 

89  17  55 

2890 

87  45  23 

3889 

86  12  41 

9875 

84  39  50 

3866 

Venus 

E. 

107  32  12 

3311 

106    8  13 

3309 

104  44    4 

3994 

103  19  46 

9385 

29 

Pollux 

W. 

59  49    5 

9818 

61  23    9 

2809 

62  57  25 

3800 

64  31  53 

9791 

Jupiter 

W. 

58  37  47 

9766 

60  12  59 

9757 

61  48  23 

3749 

.  63  23  58 

2740 

Regulus 

W. 

23  58  21 

3973 

25  31  14 

9858 

27    4  27 

3843 

28  37  59 

9898 

Spica 

E. 

3]  15  10 

2912 

29  43    7 

3914 

28  11    6 

9918 

26  39  10 

2994 

Antarcs 

E. 

76  53    1 

3897 

75  19    8 

3818 

73  45    4 

9810 

72  10  49 

3801 

Venus 

E. 

96  15  39 

m 

3341 

94  50  18 

3331 

93  24  45 

3391 

91  59    1 

3911 

30 

Pollux 

W. 

72  27  21 

2741 

74    3    6 

9732 

75  39    4 

3791 

77  15  16 

9710 

Jupiter 

W. 

71  24  58 

8693 

73    1  48 

3689 

74  38  52 

3679 

76  16  10 

9661 

Regulus 

W. 

36  30    9 

3763 

38    5  26 

3750 

39  40  59 

3738 

41  16  48 

3796 

Antares 

E. 

64  16  40 

3756 

62  41  14 

3747 

61    5  36 

9738 

59  29  46 

2798 

Venus 

E. 

84  47  20 

3159 

83  20  22 

3148 

81  53  11 

3137 

80  25  46 

3135 

Saturn 

E. 

101    0  48 

3779 

99  25  44 

3763 

97  50  26 

3751 

96  14  54 

9741 

Sun 

E. 

125  29    9 

3103 

124    1    3 

3091 

122  32  43 

3080 

121    4    9 

3068 

31 

Pollux 

W. 

85  19  56 

9655 

86  57  37 

9643 

88  35  34 

9632 

90  13  46 

9619 

Jupiter 

W. 

84  26  13 

9607 

86    4  58 

3596 

87  43  59 

3564 

89  23  16 

9573 

Regulus 

W. 

49  19  57 

3665 

50  57  24 

3653 

52  35    9 

3639 

54  13  11 

9696  ; 

Antares 

E. 

51  27  22 

9679 

49  50  14 

2669 

48  12  53 

9660 

46  35  19 

9650 

Venus 

E. 

73    5    9 

3065 

71  36  17 

3053 

70    7  10 

3040 

68  37  47 

3088 

Saturn 

E. 

88  13  39 
113  37  37 

96a'> 

86  36  3i) 

9673 

84  59  2:} 

9662 

83  21  52 

9649 

Suif 

E. 

3007 

112    7  33 

2994 

110  :^  13 

9981 

109    6  37 

9969 

XTIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

x:   . 
^5 

Star'i  Name 

P.  L. 

p.  L. 

p.  L 

P.  L. 

H 

ODd 

Midnight 

of 

XVh. 

of 

XVlUh. 

of 

XXlh. 

of 

23 

Potitlon. 

Diff. 

Dlffl 

Diff. 

Dur. 

a  Arietis 

W. 

O          It' 

68  44    2 

3196 

0          /       /' 

70  10  13 

3193 

71  36  30 

3188 

O           f        It 

73    2  54 

3189 

AldeboiBD 

W. 

37  21  31 

3069 

38  49  54 

3084 

40  18  23 

3079 

41  46  58 

3074 

Regulus 

E. 

43  26    2 

3063 

41  57  32 

3069 

40  29    0 

3081 

39    0  27 

3079 

Spica 

E. 

97  28  57 

3065 

96    029 

3089 

94  31  58 

3079 

93    323 

3075 

34 

a  Arietis 

W. 

80  16  31 

3156 

81  43  33 

3150 

83  10  42 

3146 

84  37  56 

3140 

Aideboran 

W. 

49  11  23 

3050 

50  40  34 

3044 

52    9  52 

3040 

53  39  15 

3034 

Regulus 

E, 

31  37  21 

3075 

30    8  41 

3076 

28  40    2 

3076 

27  11  23 

3078 

Spica 

E, 

85  39  21 

3057 

84  10  19 

3053 

82  41  12 

3049 

81  12    0 

3046 

25 

a  Arietis 

W. 

91  55  39 

3116 

93  23  29 

3111 

94  51  25 

3106 

96  19  27 

3101 

Aldehnran 

W. 

61    7  49 

3008 

62  37  52 

3009 

64    8    2 

9907 

65  38  19 

9999 

Spica 

E. 

73  44  38 

3099 

72  14  53 

3018 

70  45    2 

3013 

69  15    5 

3009 

26 

a  Arietis 

W. 

103  41    1 

3080 

105    9  35 

3075 

106  38  15 

3071 

108    7    0 

3068 

Aldebaraii 

W. 

73  11  30 

9963 

74  42  31 

9955 

76  13  40 

9949 

77  44  57 

9949 

PoUux 

W. 

29    627 

9393 

30  36  49 

9989 

32    724 

9973 

33  38  10 

9964 

Jupiter 
Spica 

W. 

27  29  28 

991J 

29    1  23 

9919 

30  33  27 

9904 

32    5  41 

9897 

E. 

61  43  54 

9985 

60  13  22 

9979 

58  42  43 

9974 

57  11  58 

9969 

27 

Aldebaran 

W. 

85  23  24 

9909 

86  55  31 

9909 

88  27  47 

9895 

90    0  12 

9888 

Pollux 

W. 

41  14  49 

9991 

42  46  41 

9919 

44  18  44 

9905 

45  50  57 

9896 

Jupiter 

W. 

a9  49    6 

9861 

41  22  15 

9854 

42  55  33 

9846 

44  29    1 

9838 

Spica 

E. 

49  30  42 

9945 

48    5  20 

9941 

46  33  53 

9936 

45    2  20 

9939 

Antares 

E. 

95  26  31 

9918 

93  54  35 

9919 

92  22  31 

9905 

90  50  18 

9897 

28 

Aldebaran 

W. 

97  44  39 

9850 

99  18    2 

9849 

100  51  35 

9835 

102  25  18 

9826 

Pollux 

W. 

53  34  44 

9854 

55    8    2 

9845 

56  41  32 

9836 

58  15  13 

9826 

Jupiter 

W. 

52  18  49 

9600 

53  53  17 

9799 

55  27  56 

9783 

57    2  46 

9775 

Spica 

E. 

37  23  21 

9915 

35  51  21 

9913 

34  19  19 

9919 

32  47  15 

9911 

Antares 

E. 

83    6  48 

9859 

81  3;3  37 

9851 

80    0  15 

9843 

78  26  43 

9835 

Venus 

E. 

101  55  17 

3976 

100  30  38 

3968 

99    5  49 

3958 

97  40  49 

3950 

29 

Pollux 

W. 

66    633 

9781 

67  41  26 

9779 

•69  16  31 

9702 

70  51  49 

9751 

Jupiter 

W. 

64  59  45 

9731 

66  35  44 

9791 

68  11  56 

9711 

69  48  21 

9709 

Regulus 

W. 

ilO  11  50 

9815 

31  45  59 

9801 

33  20  25 

9788 

34  55    9 

9775 

Spica 

E. 

25    7  22 

9935 

23  35  47 

9948 

22    4  29 

9965 

20  33  32 

9987 

Antares 

E. 

70  36  22 

9792 

69    1  44 

9784 

67  26  55 

9775 

65  51  54 

9765 

Venus 

E. 

90  33    5 

3901 

89    6  57 

3191 

87  40  37 

3181 

86  14    5 

3170 

30 

Pollux 

W. 

78  51  43 

9G99 

80  28  24 

9688 

82    5  20 

9678 

83  42  30 

9666 

Jupiter 

W. 

77  53  42 

9661 

79  31  28 

9640 

81    9  28 

9629 

82  47  43 

9618 

Regulus 

W. 

42  52  53 

9714 

44  29  14 

9701 

46    5  52 

9689 

47  42  46 

96n 

Antnres 

E. 

57  53  43 

9718 

56  17  27 

9709 

54  40  59 

9698 

53    4  17 

9689 

Venus 

R 

78  58    7 

3114 

77  30  14 

3109 

76    2    7 

3090 

74  33  45 

3078 

Saturn 

E. 

94  39    8 

9799 

93    3    7 

9719 

91  26  52 

9708 

89  50  23 

9697 

Sun 

E. 

119  35  20 

3056 

118    6  17 

3044 

116  36  59 

3032 

115    7  26 

3019 

31 

Pollux 

W. 

91  52  15 

9607 

93  31    1 

9595 

95  10    3 

9583 

96  49  22 

9570 

Jupiter 

W. 

91    2  49 

9560 

92  42  39 

9548 

94  22  45 

9536 

96    3    8 

9594 

Regulus 

W. 

55  51  30 

9614 

57  30    6 

9601 

59    9    0 

9588 

60  48  12 

9575 

Antares 

E. 

44  57  32 

9640 

43  19  31 

9631 

41  41  18 

9091 

40    2  52 

9619 

Venus 

E, 

67    8    9 

3014 

65  38  14 

3001 

64    8    3 

9988 

62  37  35 

9974 

Saturn 

E, 

81  44    4 

9638 

80    6    0 

9825 

78  27  39 

9619 

76  49    1 

9600 

Sun 

E. 

107  35  45 

9955 

106    4  36 

9941 

104  33  10 

9998 

103    1  27 

9915 

if 


so 


FEBRUARY,  18752. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Sidereal 
Time 

• 

1 

e 

1 

of  the 

Semi* 

diameter 

pnaiing 

the 

Equation  of 
Time, 

in  he 

• 

added  to 

1 

Appartni 
Right  Aaeension. 

DlfT.  for 
I  hoar. 

Declination. 

Dlir.  for 
1  hoar. 

Semi- 
diameter. 

Merid- 
ian. 

Apparent 
Time, 

Diff.  for 
1  hour. 

Thur. 

1 

h      m       « 

20  57  53.20 

10.201 

S.17  12  15.1 

42.'43 

16 

16.07 

68.32 

m     .  B 

13  47.98 

0.344 

Frid. 

2 

21     1  57.60 

10.167 

16  55     7.5 

43.18 

16 

15.91 

68.20 

13  55.80 

0.310 

Sat. 

3 

21     6     1.20 

10.134 

16  37  42.3 

43.92 

16 

15.76 

68.10 

14    2.82 

0.277 

Sun. 

4 

21  10    4.00 

10.099 

16  19  59.5 

44.64 

16 

15.59 

67.98 

14    9.03 

0.243 

Mon. 

5 

21  14    5.99 

10.0G6 

16     1  59.8 

45.33 

16 

15.42 

67.86 

14  14.45 

0.210 

Tues. 

6 

21  18    7.17 

10.03'<a 

15  43  43.6 

46.02 

16 

15.25 

67.74 

14  19.07 

0.176 

Wed. 

7 

21  22    7.55 

9.999 

15  25  11.2 

46.68 

16 

15.08 

67.62 

14  22.89 

0.143 

Thur. 

8 

21  26    7.13 

9.965 

15    6  23.0 

47.34 

16 

14.90 

67.50 

14  25.91 

0.109 

Frid. 

9 

21  30    5.92 

9.93*2 

14  47  i9.4 

47.96 

16 

14.72 

67.39 

14  28.14 

0.076 

Sat. 

10 

21  34    3.91 

9.900 

14  28     1.0 

48.58 

16 

14.54 

67.28 

14  29.57 

0.044 

Sun. 

11 

21  38     1.11 

9.867 

14    8  28.2 

49.17 

16 

14.36 

67.17 

14  30.22 

+0.011 

Mon. 

12 

21  41  57.51 

9.835 

13  48  41.3 

49.74 

16 

14.17 

67.06 

14  30.07 

-0.021 

Tues. 

13 

21  45  53.14 

9.803 

13  28  40.9 

50.30 

16 

13.98 

66.95 

14  29.15 

0.053 

Wed. 

14 

21  49  48.01 

9.771 

13    8  27.4 

50.83 

16 

13.78 

66.84 

14  27.45 

0.085 

Thur. 

15 

21  53  42.12 

9.739 

12  48     1.0 

51.34 

16 

13.59 

66.73 

14  25.00 

0.116 

Frid. 

16 

21  57  35.47 

9.708 

12  27  22.4 

51.85 

16 

13.39 

66.63 

14  21,81 

0.147 

Sat. 

17 

22     1  28.08 

9.677 

12    6  32.1 

52.33 

16 

13.18 

66.53 

14  17.89 

0.178 

Sun. 

18 

22    5  19.95 

9.646 

11  45  30.3 

52.80 

16 

12.98 

66.43 

14  13.22 

0.209 

Mon. 

19 

22    9  11.10 

9.616 

11  24  17.5 

53.26 

16 

12.75 

66.33 

14    7.83 

0.239 

Tues. 

20 

22  13     1.57 

9.588 

11     2  54.1 

53.69 

16 

12.57 

66.24 

14     1.74 

0.267 

Wed, 

21 

22  16  51.37 

9.561 

10  41  20.5 

54.10 

16 

12.35 

66.14 

13  54.99 

0.294 

Thur. 

22 

22  20  40.50 

9.534 

10  19  37.0 

54.51 

16 

12.13 

66.05 

13  47.59 

0.321 

Frid. 

23 

22  24  28.98 

9.507 

9  57  44.1 

54.89 

16 

11.90 

65.96 

13  39.55 

0.348 

Sat. 

24 

22  28  16.84 

9.483 

9  35  49.3 

55.26 

16 

11.67 

65.87 

13  30.89 

0.372 

Sun. 

25 

22  32    4.11 

9.458 

9  13  32.0 

55.61 

16 

11.44 

65.78 

13  21.63 

0,397 

Mon. 

26 

22  35  50.80 

9.434 

8  51  13.3 

55.95 

16 

11.20 

65.70 

13  11.78 

0.421 

Tues. 

27 

22  39  36.92 

9.411 

8  28  46.6 

56.27 

16 

10.96 

65.62 

13     1.37 

0.444 

Wed. 

28 

22  43  22,49 

9.388 

8    6  12.5 

56.57 

16 

10.71 

65.54 

12  50.43 

0.467 

Thur. 

29 

22  47    7.55 

9.367 

7  43  31.4 

56.8(3 

16 

10.46 

65.46 

12  38.98 

0.488 

Frid. 

30 

22  50  52.11 

9.347 

S.  7  20  43.6 

57.12 

16 

10.21 

65.39 

12  27.01 

0.508 

MG 

iTE.— Mean  Time  of  the  1 

Semidiame 

ter  pausing  may  be  found  by  itnbtracting  Oa.18  from  the  Sidereal  Tin 

ae. 

II. 


FEBRUARY,  IHt^. 


dl 


AT  GREENWICH  MEAN  NOON. 

» 

• 

THE  SUN'S 

Ji 

1 

o 
Q 

1 

1 

o 

» 

Equation  of 
Time, 
to  be 
Bubtraeted 
from 
Mean 
Time. 

DIff.  for 
Ihoar. 

Sidereal 

Time 

or 

Right  ABcennion 

of 

Mean  San. 

Apparent 
Right  Aicention. 

* 

DIff.  for 
1  hoar. 

Apparent 
Declination. 

Diff.  for 
1  hoar. 

Thur. 

Frid. 

Sat. 

1 

2 
3 

h      m        8 

20  57  50.85 

21  1  55.24 
21     5  58.83 

10.200 
10.166 
10.133 

S.17  12  24.8 
16  55  17.5 
16  37  52.5 

42.42 
43.17 
43.91 

ni       tf 

13  47.89 

13  55.72 

14  2.75 

0.344 
0.310 
0.277 

h       m       8        j 

20  44    2.96 
20  47  59.52  1 
20  51  56.08  1 

Sun. 
Mod. 
Tues. 

4 
5 
6 

21  10     1.62 
21  14.  3.60 
21  18    4.78 

10,099 
10.066 
10.032 

16  20  10.0 
16    2.10.6 
15  43  54.6 

44.63 
45.32 
46.01 

14    8.98 
14  14.41 
14  19.03 

0.243 
0.210 
0.176 

20  55  52.64 

20  59  49.19 

21  3  45.75 

Wed. 
Thur. 
Frid. 

7 

8 
9 

21  22    5.16 
21  26    4.74 
21  30    3.53 

9.999 
9.965 
9.932 

15  25  22.3 
15    6  34.4 
14  47  31.0 

46.67 
47.33 
47.95 

14  22.86 
14  25.88 
14  28.12 

0.143 
0.109 
0.076 

21     7  42.30 
21  11  38.86 
21  15  35.41 

Sat. 

Sun. 

Mod. 

10 
11 
12 

21  34     1.52 
21  37  58.73 
21  41  55.14 

9.900 
9.B67 
9.835 

14  28  12.7 
14    8  39.9 
13  48  53.2 

48.57 
49.16 
49.r3 

14  29.55 
14  30.21 
14  30.06 

0.044 
+0.011 
-0.021 

21  19  31.97 
21  23  28.52 
21  27  25.08 

Tues. 
Wed. 
Thur. 

13 
14 
15 

21  45  50.78 
21  49  45.65 
21  53  39.78 

9.803 
9.771 
9.740 

• 

13  28  52.9 
13    8  39.6 
12  48  13.3 

50.29 
50.82 
51.31 

14  29.15 
14  27.46 
14  25.04 

0.053 
0.085 
0.116 

21  31  21.63 
21  35  18.19 
21  39  14.74 

Frid. 

Sat 

Sun. 

16 
17 

18 

21  57  33.15 

22  1  25.78 
22    5  17.67 

9.709 
9.678 
9.647 

12  27  34.8 
12    6  44.6 
11  45  42.8 

51.85 
52.33 
52.80 

14  21.85 
14  17.93 
14  13.27 

0.147 
0.178 
0.209 

21  43  11.30 
21  47    7.85 
21  51     4.40 

1 

Mod. 

Tues. 

Wed. 

19 
20 
21 

22    9    8.84 
22  12  59.33 
22  16  49.14 

9.617 
9.589 
9.562 

11  24  30.0 
11     3    6.6 
10  41  33.0 

53.26 
53.69 
54.10 

14    7.88 
14     1.82 
13  55.07 

0.239 
0.267 
0.294 

21  55    0.96 

21  58  57.51 

22  2  54.07 

Thur. 

Frid. 

Sat. 

22 
23 
24 

22  20  38.30 
22  24  26.81 
22  28  14.70 

9.535 
9.508 
9.484 

10  19  49.6 
9  57  56.7 
9  35  54.8 

54.51 
54.89 
55.26 

13  47.68 
13  39.63 
13  30.97 

0.321 
0.348 
0.372 

22    6  50.62 
22  10  47.18 
22  14  43.73 

Sun. 
Moo. 
Tues. 

25 
26 
27 

22  32    2.00 
22  35  48.71 
22  39  34.87 

9.459 
9.435 
9.412 

9  13  44.3 
8  51  25.5 

8  28  58.8 

55.61 
55.95 
56.27 

13  21.72 
13  11.87 
13     1.48 

0.397 
0.421 
0.444 

22  18  40.28 
22  22  36.84 
22  26  33.39 

Wed. 
Thur. 
Frid. 

28 
29 
30 

22  43  20.47 
22  47     5.57 
22  50  50.16 

9.389 
9.368 
9.348 

8    6  24.8 

7  43  43.4 

S.  7  20  55.4 

56.57 
56.86 
57.13 

12  50.53 
12  39.07 
12  27.11 

0.467 

0.488 
0.508 

22  30  29.94 
22  34  26.50 
22  38  23.05 

NOTC- 

-The  Semldlaineter  for  Mei 

laNoonm 

■J  be  ttHnmed  Uie  name  as  that  for  Apparen 

t  Noon. 

Diff.  for  i  hour 
+9«.8565 

^^ 


FEBRUARY,  187d 


1II< 


AT  GREENWICH  MEAN  NOON. 

1 

THE  SUN'S 

liOgaiithm 

oftbe 

Bediai  Veetor 

k 

Mean  Time 

c 

of  the 
Earth. 

mw.  for 
I  how. 

of 
Sidereal  Ch. 

i 

True  LONGITUDE. 

1 

1 

Diff.  for 
1  hoar. 

LATITUDE. 

, 

X 

V 

32 

312 

0    7.6 

1     II 
0  19.0 

153.18 

+0.56 

9.9936947 

+28.6 

h     m       e 

3  15  24.92 

2 

33 

313 

0  59.5 

1  10.8 

152.14 

0.45 

.9937645 

29.4 

3  11  29.02 

3 

34 

314 

1  50.5 

2     1.6 

152.10 

0.32 

.9938361 

30.1 

3    7  33.11 

4 

35 

315 

2  40.6 

2  51.6 

152.06 

0.18 

.9939094 

30.8 

3    3  37.20 

5 

36 

316 

3  29.7 

3  40.5 

152.02 

.  +0.04 

.9939843 

31.4 

2  59  41,29 

6 

37 

317 

4  17.8 

4  28.5 

151.98 

-0.09 

.9940606 

32.0 

2  55  45.37 

7 

38 

318 

5    4.9 

5  15.4 

151.93 

0.20 

.9941382 

32.5 

2  51  49.46 

8 

39 

319 

5  50.8 

6     1.2 

351.88 

0.30 

.9942170 

33.0 

2  47  53.55 

9 

40 

320 

6  35.4 

6  45.6 

151.83 

0.38 

.9942969 

33.5 

2  43  57.64 

10 

41 

321 

7  18.6 

7  28.8 

151.77 

0.44 

.9943779 

33.9 

2  40     1.73 

11 

42 

322 

8    0.4 

8  10.4 

151.71 

0.45 

.9944600 

34.4 

2  36    5.82 

12 

43 

323 

8  40.6 

8  50.5 

151.64 

0.44 

.9945433 

34.9 

2  32    9.91 

13 

44 

324 

9  19.0 

9  28.7 

151.57 

0.40 

.9946277 

35.4 

2  28  14.00 

14 

45 

325 

9  55.7 

10    5.3 

151,50 

0.33 

.9947134 

35.9 

2  24  18.10 

15 

46 

326 

10  30.8 

10  40.2 

151.43 

0.23 

.9948004 

36.5 

2  20  22.19 

16 

47 

327 

11    4.1 

11  13.4 

151.35 

-0.12 

.9948888 

37.1 

2  16  26.28 

17 

48 

328 

11  35.6 

11  44.7 

151.27 

0.00 

.9949787 

37.8 

2  12  30.37 

18 

49 

329 

12    5.2 

12  14.3 

151.19 

+0.13 

.9950703 

38.5 

2    8  34.45 

19 

50 

330 

12  32.9 

12  41.8 

151.11 

0.25 

.9951636 

39.2 

2    4  38.54 

20 

51 

331 

12  58.8 

13    7.7 

151.04 

0.37 

.9952586 

39.9 

2    0  42.63 

21 

52 

332 

13  22.9 

13  31.6 

150.96 

0.47 

.9953553 

40.6 

1  56  46.72 

22 

53 

333 

13  45.1 

13  53.7 

150.89 

0.56 

.9954539 

41.4 

1  52  50.83 

23 

54 

334 

14    5.5 

14  13.9 

150181 

0.62 

.9955545 

42.2 

1  48  54.92 

24 

55 

335 

14  24.2 

14  32.6 

150.74 

0.64 

.9956570 

43.0 

1  44  59.01 

25 

56 

336 

14  41.3 

14  49.5 

150.67 

0.64 

.9957614 

43.8 

1  41     3.10 

26 

57 

337 

14  56.7 

15    4.9 

150.61 

0.61 

.9958677 

44.6 

1  37    7.20 

27 

58 

338 

15  10.5 

15  18;5 

150.54 

0.54 

.9959757 

45.3 

1  33  11.29 

28 

59 

339 

15  22.7 

15  30.7 

150.48 

0.45 

.9960852 

45.9 

1  29  15.38 

29 

60 

340 

15  33.4 

15  41.2 

150.42 

0.34 

.9961961 

46.5 

1  25  19.47 

30 

61 

341 

15  42.5 

15  50.3 

150.35 

+0.22 

9.9963084 

+47.0 

1  21  23.57 

Hon:  A  oormponds  to  the  In 

M  equinox  of  the  date,  X' 

totheeiMiiei 

ivhioxof  Jaana 

ryOd. 

DIff.  for  1  hour 
— 9».8296 

IV. 


FEBRUARY,  187d* 


as 


GREENWICH  MEAN  TIME. 


THE  MOON'S 


a 
o 

« 


e 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 


SXMIDIAMKTER. 


Noon. 


tt 


15  42.4 

15  54.1 

16  6.1 

16  17.4 
16  27.1 
16  33.8 

16  36.5 
16  34.5 
16  28.0 

16  17.5 
16  4.2 
15  49.4 

15  34.4 
15  20.5 
15  8.5 

14  58.9 
14  52.0 
14  47.9 

14  46.4 
14  47.3 
14  50.3 

14  55.0 

15  1.0 
15  7.9 

15  15.3 
15  23.1 
15  31.1 

15  39.1 
15  47.1 
15  55.2 


Mldniglit 


u 


15  48.2 

16  0.1 
16  11.9 

16  22.5 
16  30.9 
16  35.7 

16  36.1 
16  31.8 
16  23.2 

16  11.1 
15  56.9 
15  41.8 

15  27.3 
15  14.2 
15  3.4 

14  55.1 
14  49.6 
14  46.8 

14  46.6 
14  48.6 
14  52.5 

14  57.8 

15  4.3 
15  11.5 

15  19.2 
15  27.1 
15  35.1 

15  43.2 
15  51i2 
15  59.1 


HORIZONTAL    PARALLAX. 


Noon. 


// 


57  32.1 

58  15.1 

58  59.1 

59  40.7 

60  16.1 
60  40.7 

60  50.6 
60  43.5 
60  19.6 

59  41.1 
58  52.0 
57  57.6 

57  2.8 
56  11.7 
55  27.6 

54  52.4 
54  27.1 
54  11.8 

54  6.3 
54  9.7 
54  20.7 

54  37.9 

54  59.9 

55  25.2 

55  52.6 

56  21.3 

56  50.6 

57  20.1 

57  49.6 

58  18.9 


Diff.  for 
1  boor. 


+1.74 
1.83 
3.81 

1.63 
1.28 

0.74 

+0.07 

-0.65 

1.32 

1.86 
2.19 
2.31 

2.23 

2.00 
1.66 

1.27 
0.84 
0.43 

-0.04 

+0.31 

0.60 

0.83 
0.99 
1.10 

1.17 
1.21 
1.23 

1.23 

1.23 

+1.21 


Midnight. 


// 


57  53.3 

58  37.2 

59  20.4 

59  59.5 

60  30.0 
60  47.6 

60  49.2 
60  33.6 
60     1.9 

59  17.6 
58  25.2 
57  30.0 

56  36.5 
55  48.7 
55    8.8 

54  38.5 
54  18.2 
54    7.9 

54  7.0 
54  14.3 

54  28.7 

54  48.4 

55  12.2 

55  38.7 

56  6.8 

56  35.9 

57  5.3 

57  34.9 

58  4.3 
58  33.3 


DifE.  for 
1  hoar. 


+1.80 
1.84 
1.74 

1.48 

1.03 

+0.42 

-0.29 
1.08 
1.61 

2.05 
2.28 
2.29 

2.13 

1.84 
1.47 

1.06 

0.63 

-0.23 

+0.14 
0.46 
0.72 

0.92 
1.06 
1.14 

1.19 
1.22 
1.23 

1.23 
1.22 

+1.19 


MZRIDIAII  PASSAGE. 


h      m 

17  49.4 

18  40.5 

19  36.0 

20  35.9 

21  39.3 

22  43.9 

23  46.5 

6 

0  45.5 

1  40.1 

2  30.8 

3  18.5 


4 
4 
5 

6 
7 

7 


4.3 
49.3 
34.5 

20.5 

7.9 

56.5 


8  46.1 

9  36.0 

10  25.4 

11  13.7 

12  0.6 

12  46.2 

13  30.8 

14  15.2 

15  0.4 

15  47.1 

16  36.4 

17  29.7 


Olff.  for 
1  hour. 


m 
2.05 

2.22 

2.41 

2.58 
2.67 
2.65 

2.54 

2.36 

2.19 
2.04 
1.94 

1.89 
1.88 
1.90 

1.94 
2.00 
2.05 

2.08 
2.07 
2.04 

1.98 
1.92 

1.88 

1.85 
1.86 
1.91 

2.00 
2.14 
2.29 


AOE. 


Noon. 


d 

21.9 
22.9 
23.9 

24.9 
25.9 
26.9 

27.9 

28.9 

0.4 

1.4 
2.4 
3.4 

4.4 
5.4 
6.4 

7.4 
8.4 
9.4 

10.4 
11.4 
12.4 

13.4 
14.4 
15.4 

16.4 
17.4 

18.4 

19.4 
20.4 
21.4 


94: 


FEBRUARY,  1879 


V, 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

1 

Right  Atcanrion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Ascenfiion. 

Diff. 
for  1  m. 

Declination. 

Difll 
for  1  m. 

THl 

DRSDj 

\.Y  1. 

SATURDAY  3.    * 

■ 

li     m      1 

1 

O         1          t$ 

It 

h     m      fl 

■ 

C         #          // 

$t 

0 

13  59    0^ 

2.a')6l> 

S.  7  58  12.5 

13.330 

0 

15  43  54J22 

9.3375 

S.  17  45  38.2 

10.001 

1 

14    1    3.80 

90)608 

8  11  31.5 

13J05 

1 

15  46  14.69 

9.3447 

17  56  11.5 

10.506 

2 

14    3    7.58 

3.0659 

8  24  49.0 

13.978 

2 

15  48  35.59 

9.3518 

18    6  39.1 

10.413 

3 

14    5  11.63 

9.0697 

8  38    4.9 

13.951 

3 

15  50  56.91 

9.3589 

18  17    1.0 

10.316 

4 

14    7  15.95 

9.0749 

8  51  19.1 

13.99S2 

4 

15  53  18.66 

9.3661 

18  27  17.0 

10.917 

5 

14    9  20.54 

9.0787 

9    4  31.5 

13.191 

5 

15  55  40.85 

9.3TJ3 

18  37  27.1 

10.117 

6 

14  11  25.40 

9.0833 

9  17  42.0 

13.159 

6 

15  58    3.47 

9.3805 

18  47  31.1 

10.015 

7 

14  13  30.54 

9.0680 

9  30  50.6 

13.197 

7 

16    0  26.52 

9.3877 

18  57  28.9 

9.911 

8 

14  15  35.97 

9.0998 

9  43  57.2 

13.094 

8 

16    2  50.00 

9.3950 

19    7  20.5 

9.806 

9 

14  17  41.70 

9.097V 

9  57    1.8 

13.059 

9 

16    5  13.92 

9.4099 

19  17    5.7 

9.699 

10 

14  19  47.72 

9.1097 

10  10    4.2 

13.099 

10 

16    7  38.27 

9.4094 

19  26  44.4 

9.591 

11 

14  21  54.04 

9.1077 

10  23    4.4 

19.984 

11 

16  10    3.05 

9.4166 

19  36  16.6 

9.481 

12 

14  24    0.65 

9.1198 

10  36    2.3 

19.945 

12 

16  12  28.27 

9.4938 

19  45  42.1 

9J69 

13 

14  26    7.57 

9.1180 

10  48  57.7 

19J04 

13 

16  14  53.92 

9.4311 

19  55    0.9 

9.955 

14 

14  28  14.81 

9.1933 

11    1  50.7 

19.863 

14 

16  17  20.01 

9.4383 

20    4  12.8 

9.139 

15 

14  30  22.37 

9.1987 

11  14  41.3 

19.891 

15 

16  19  46.53 

9.4455 

20  13  17.6 

90)91 

16 

14  32  30.25 

9.1340 

11  27  29.3 

19.777 

16 

16  22  13.48 

9.4598 

20  22  15.3 

8.003 

17 

14  34  38.45 

9.1393 

11  40  14.5 

19.731 

17 

16  24  40.87 

9.4601 

20  31    5.9 

8.783 

18 

14  36  46.98 

9.1448 

11  52  56.9 

19.684 

18 

16  27    8.69 

9.4673 

20  39  49.3 

8.661 

19 

14  38  55.84 

9.1505 

12    5  36.5 

19.636 

19 

16  29  36.94 

9.4744 

20  48  25.3 

8.537 

20 

14  41    5.04 

9.1569 

12  18  13.1 

19.586 

20 

16  32    5.62 

9.4815 

20  56  5a7 

8.411 

21 

14  43  14.58 

9.1614 

12  30  46.8 

19.536 

21 

16  34  34.72 

9.4686 

21    5  14.5 

8.984 

22 

14  45  24.46 

9.1677 

12  43  17.4 

19.484 

22 

16  37    4.25 

9.4957 

21  13  27.7 

8.155 

23 

14  47  34.70 
Fl 

9.1735 
MDA\ 

S.  12  55  44.8 
2. 

19.431 

23 

16  39  34.20 
SI 

9.5098 

JNDA^ 

S.21  21  3ai 

^  4. 

8.094 

0 

14  49  45i29 

9.1703 

S.13    8    8.9 

19.375 

0 

16  42    4.58 

9.5098 

S.21  29  30.7 

7.899 

1 

14  51  56J23 

9.1853 

13  20  29.6 

19.317 

1 

16  44  35.38 

9.5168 

21  37  20.2 

7.759 

2 

14  54    7.54 

9.1915 

13  32  46.9 

19^160 

2 

16  47    6.59 

9.5937 

21  45    1.6 

7.694 

3 

14  56  19.21 

9.1076 

13  45    0.8 

19J901 

3 

16  49  38.21 

9.5305 

21  52  34.9 

7.487 

4 

14  58  31.25 

9.9087 

13  57  11.1 

19.140 

4 

16  52  10.25 

9.5373 

21  59  59.9 

7.348 

5 

15    0  43.66 

9.9098 

14    9  17.6 

19.077 

5 

16  54  42.69 

9.5441 

22    7  16.6 

issn 

6 

15    2  56.44 

9.9161 

14  21  20.2 

19.019 

6 

16  57  15.54 

9.5506 

22  14  24.8 

ISfSb 

7 

15    5    9.60 

9J8935 

14  33  19.0 

11.948 

7 

16  59  48.79 

9.5575 

22  21  24.4 

6.991 

8 

15    7  23.15 

9.9990 

14  45  13.9 

11.881 

8 

17    2  22.43 

9J»64I 

22  28  15.3 

6,776 

9 

15    9  37.08 

9.9354 

14  57    4.8 

11.813 

9 

17    4  56.47 

9.5706 

22  34  57.5 

6.699 

10 

15  11  51.40 

9.9418 

15    8  51.5 

11.743 

10 

17    7  30.90 

9.5770 

22  41  30.8 

6.481 

11 

15  14    6.11 

9.9483 

15  20  33.9 

11.679 

11 

17  10    5.71 

9.5833 

22  47  55.2 

6.331 

12 

15  16  21.21 

9.9549 

15  32  12.1 

11.590 

12 

17  12  40.90 

9.5896 

22  54  10.6 

6.180 

13 

15  18  36.71 

9.9617 

15  4;}  45.9 

11.595 

13 

17  15  16.47 

9.5959 

23    0  16.8 

6.096 

14 

15  20  52.61 

9.9684 

15  55  15.1 

11.449 

14 

17  17  52.41 

9.6090 

23    6  13.8 

5.879 

15 

15  23    8.92 

9J2759 

16    6  39.7 

11.371 

15 

17  20  28.71 

9.6080 

23  12    1.5 

5.716 

16 

15  25  25.63 

9.9819 

16  17  59.6 

11.999 

16 

17  23    5.37 

9.6140 

23  17  39.8 

5.560 

17 

15  27  42.75 

9J9887 

16  29  14.7 

11.911 

17 

17  25  42.38 

9.6198 

23  23    8.7 

5.409 

18 

15  30    Oi28 

9J9955 

16  40  24i) 

11.199 

18 

17  28  19.74 

9.0955 

23  28  28.0 

5.949 

19 

15  32  18.22 

9.3095 

16  51  30.1 

11.045 

19 

17  30  57.44 

9.6319 

23  33  37.7 

5,080 

20 

15  34  36.58 

9.3095 

17    2  30.3 

10.959 

20 

17  33  35.47 

9.6367 

23  38  37.6 

4J>17 

21 

15  36  55.36 

9J164 

17  13  25.3 

10.879 

21 

17  36  13.83 

9.6490 

23  43  27.7 

4.753 

22 

15  39  14.56 

SJimi 

17  24  15.0 

10.783 

22 

17  38  52.51 

9.6473 

23  48    7.9 

4.588 

23 

15  41  34.18 

9.3305 

17  34  59.3 

10.693 

23 

17  41  31.50 

9.6595 

23  52  38J2 

4.491 

24 

15  43  54.22 

9.3375 

S.  17  45  38.2 

10.601 

24 

17  44  10.82 

9.6577 

S.23  56  58.5 

4.953 

VI. 


FEBRUARY,  187^. 


25 


(GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Afoentloii. 

Diff. 
for  1  m. 

Declination. 

Diff. 

for  1  m. 

Hoar. 

RIglit  Ateenslon. 

Diff. 
for  1  m. 

Declination. 

Diff, 
for  1  m. 

M( 

)NDA^ 

r  5. 

WEDNESDAY  7. 

0 

h    m      ■ 

17  44  10.82 

1 

9US577 

S.  23  56  58^5 

4.953 

0 

h    in      M 

19  54  40.74 

8 

9.7148 

S.2§  53    8.3 

4.505 

1 

17  46  50.43 

9.6896 

24     I    8.6 

4.084 

1 

19  57  23.53 

9.7118 

23  48  32.6 

4.684 

2 

17  49  30.33 

94{67n 

24    5    8.5 

3.914 

2 

20    0    6.14 

9.7087 

23  43  46.2 

4jm 

3 

17  52  10.51 

9.67ao 

24    8  58.3 

3.743 

3 

20    2  48JS6 

9.7054 

23  38  49.2 

5.039 

4 

17  54  50.96 

9.6765 

24  12  37.8 

3.571 

4 

20    5  30.77 

9.7019 

23  33  41.6 

5J315 

5 

17  57  31.691 

9.6808 

24  16    6.8 

3.397 

5 

20    8  12.77 

9.6983 

23  28  23.4 

5.391 

6 

18    0  12.68 

9.6859 

24  19  25.4 

3.993 

6 

20  10  54.56 

9.6846 

23  22  54.7 

5.565 

7 

18    2  53i« 

9.6893 

24  22  33.6 

3.048 

7 

20  13  36.12 

9.6907 

23  17  .15.6 

5.737 

8 

18    5  35.40 

9.6933 

24  25  31.1 

9.871 

8 

20  16  17.43 

9.6866 

23  11  26.2 

5.908 

i    9 

18    8  17.12 

9.6979 

24  28  17.9 

9.699 

9 

20  18  58.49 

9.6694 

2;i    5  26.6 

6.078 

;  10 

18  10  59.00 

9.7009 

24  30  54.1 

9.514 

10 

20  21  39.30 

9.6789 

22  59  16.8 

6.948 

11 

18  13  41.21 

9.7045 

24  33  19.6 

9.335 

11 

20  24  19.86 

9.6738 

22  52  56.9 

6.416 

12 

18  16  23.58 

9.7079 

24  35  34.3 

9.155 

12 

20  27    0.15 

9.6699 

22  46  26.9 

6.583 

13 

18  19    6.15' 

9.7111 

24  37  38.2 

1.974 

13 

20  29  40.16 

9.6645 

22  39  47.0 

6.748 

14 

18  21  48.90 

9.7141 

24  39  31JJ 

1.799 

14 

20  32  19.88 

9.6597 

22  32  57.2 

6.913 

15 

18  24  31.82 

9.7160 

24  41  13.2 

1.610 

15 

20  34  59.31 

9.6547 

22  25  57.5 

7.076 

16 

18  27  14.91 

9.7196 

24  42  44.3 

1.497 

16 

20  37  38.44 

9.6497 

22  18  48.1 

7.937 

17 

18  29  58.17 

9.7991 

24  44    4.4 

1J343 

17 

20  40  17.26 

9.6445 

22  11  29.2 

7.396 

18 

18  32  41.58 

9.7946 

24  45  13.4 

1.059 

18 

20  42  55.78 

9.6393 

22    4    0.7 

7JM)3 

19 

18  35  25.13 

9.7969 

24  46  11.4 

0.875 

19 

20  45  3^^.98 

9.6340 

21  56  22.7 

7.710 

ao 

18  38    8.81 

9.7969 

24  46  58.3 

04W9 

20 

20  48  11.85 

9.6985 

21  48  35.4 

7.865 

21 

18  40  52.60 

9.7307 

24  47  34.0 

0.503 

21 

20  50  49.38 

9.6939 

21  40  38.9 

8.019 

22 

18  43  36.50 

9.7393 

24  47  58.6 

0.317 

22 

20  53  26.57 

9.6179 

21  32  33J2 

8.171 

23 

18  46  20.49 
TU 

9.7339 

ESDA 

S.24  48  12.0 
Y  6. 

-0.131 

23 

20  56    3.43 
THl 

9.6115 

URSDi 

S.21  24  18.5 
\Y  8. 

8.391 

0 

18  49    4.57 

9.7353 

S.24  48  14.3 

■fOUtt5 

0 

20  58  39.94 

9UI056 

8.21  15  54.7 

8.468 

1 

18  51  48.73 

9.7365 

24  48    5.4 

0.943 

1 

21    1  16.09 

9.5896 

21    7  22.0 

8JS16 

2 

18  54  32.95 

9.7375 

24  47  45.2 

0.439 

2 

21    3  51.89 

9.5837 

20.  58  40.6 

8.761 

3 

18  57  17.23 

9.7383 

24  47  13.6 

0.690 

3 

21    6  27.33 

9.5877 

20  49  50.7 

8.904 

4 

19    0    1.55 

9.7388 

24  46  30.8 

0.806 

4 

21    9    2.40 

9.5815 

20  40  52.2 

9.046 

5 

19    2  45.90 

9.7393 

24  45  36.8 

0J»3 

5 

21  11  37.09 

9.S7S9 

20  31  45.2 

9.187 

6 

19    5  30.28 

9.7396 

24  44  31.8 

1.180 

6 

21  14  11.41 

9JMW8 

20  22  29.8 

9.395 

7 

19    8  14.67 

9.7398 

24  43  15.4 

1.368 

7 

21  16  45.35 

9.5695 

20  13    6.2 

9.461 

8 

19  10  59.06 

9.7396 

24  41  47.7 

IJM 

8 

21  19  18.91 

9J)J)69 

20    3  34.5 

9.595 

9 

19  13  43.44 

9.7396 

24  40    8.7 

1.744 

9 

21  21  52.08 

9.5497 

19  53  54.8 

9.798 

10 

19  16  27.80 

9.7399 

24  38  18.5 

1.930 

10 

21  24  24.86 

9.5439 

19  44    7.2 

9.858 

11 

19  19  12.13 

9.7385 

24  36  17.1 

9.116 

11 

21  26  57.25 

9.5367 

19  34  11.8 

8.983 

12 

19  21  5a41 

9.7377 

24  34    4.6 

93)3 

12 

21  29  29.25 

9.5300 

19  24    8.6 

10.115 

13 

19  24  40.64 

9.7367 

24  31  40i) 

9.490 

13 

21  32    0.85 

9jaO 

19  13  57.8 

10.940 

14 

19  27  24.81 

9.7355 

24  29    5.9 

9.677 

14 

21  34  32.04 

9.5165 

19    3  39.7 

10.363 

15 

19  30    8.90 

9.«49 

24  26  19.7 

9.863 

15 

21  37    2.83 

9.5096 

18  53  14.3 

10.484 

16 

19  32  52.91 

9.7396 

24  23  22.4 

3.047 

16 

21  39  33.22 

9.5031 

18  42  41.6 

10.603 

17 

19  35  3a83 

9.7319 

24  20  14.1 

3.931 

17 

21  42    3.20 

9.4969 

18  32    1.9 

10.791 

18 

19  38  20.64 

9.7993 

24  16  54.7 

3.415 

18 

21  44  32.76 

9.4893 

18  21  15.1 

10.837 

19 

19  41    4.34 

9.7973 

24  13  24.3 

3.599 

19 

21  47    1.91 

9.4895 

18  10  21.4 

10.951 

20 

19  43  48.91 

9.7951 

24    9  42.9 

3.781 

20 

21  49  30.66 

9.4756 

17  59  21.0 

11.069 

21 

19  46  31.34 

9.7997 

24    5  50.6 

3.063 

21 

21  51  59.00 

9.4688 

17  48  14.0 

11.171 

22 

19  49  14.63 

9.7909 

24    1  47.3 

4.145 

22 

21  54  26.92 

9.4690 

17  37    0.5 

11J279 

23 

19  51  57.77 

9.7176 

23  57  33.2 

4.395 

23 

21  56  54.43 

9.4559 

17  25  40.6 

11.386 

24 

19  54  40.74 

9.7148 

S.23  53    8.3 

4.505 

24 

21  59  21.53 

9.4489 

S.17  14  14.2 

11.491 
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VII, 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Aieeniion. 


DIff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Deelinatfon. 


Diflf. 

for  1  m. 


FRIDAY  9. 


S.17 
17 
16 
16 
16 
16 
16 
15 
15 
15 
15 
15 
14 
14 
14 
14 
13 
13 
13 
13 
13 
12 
12 

S.12 


h     m     H 

21  59  21.53 

8 

9.4489 

22    1  48.21 

9.4412 

22    4  14.47 

9.4343 

22    6  40.32 

2.4974 

22    9    5.75 

9.4905 

22  11  30.77 

9.4136 

22  13  55.37 

2.4067 

22  16  19.56 

9.3998 

22  18  43.34 

9.3999 

22  21    6.70 

9.3860 

22  23  29.65 

9.3799 

22  25  52.19 

9.3793 

22  28  14.33 

9.3655 

22  30  36.06 

9.3588 

22  32  57.38 

9.3590 

22  35  18.29 

9.3458 

22  37  38.80 

9.3385 

22  39  58.91 

9J319 

22  42  18.63 

9.3953 

22  44  37.95 

9.3188 

22  46  56^ 

9.3199 

22  49  15.41 

9.3057 

22  51  33.55 

9J2999 

22  53  51.31 

9.9996 

// 


14  14  J2 

2  41.6 
51  3.2 
39  18i) 
27  28.7 

15  32.8 

3  31.3 
51  24.4 

39  12.1 
26  54.5 
14  31.8 

2  4.2 
49  31.7 
36  54.4 
24  12.5 
11  26.1 
58  35.3 
45  40.2 
32  40.9 
19  37.6 

6  30.3 
53  19.0 

40  4.0 
26  45.5 


SATURDAY  10. 


0 

22  56    8.69 

9.9863 

1 

22  58  25.68 

9.9800 

2 

23    0  42.30 

9.9738 

3 

23    2  58.54 

9.9675 

4 

23    5  14.41 

9.9613 

5 

23    7  29.91 

9.9559 

6 

23    9  45.03 

9J2400 

7 

23  11  59.79 

9.9430 

8 

23  14  14.20 

9.9371 

9 

23  16  28.26 

9.2313 

10 

23  18  41.96 

9.29S3 

11 

23  20  55.31 

9.9195 

12 

23  23    8.31 

9J3138 

13 

23  25  20.97 

9.9089 

14 

23  27  33.29 

9.9095 

15 

23  29  4558 

9.1970 

16 

23  31  56.94 

2.1915 

17 

23  34    8.27 

9.1869 

18 

23  36  19.28 

9.1806 

19 

23  38  29.97 

9.1755 

20 

23  40  40.34 

9.1709 

21 

23  42  50.40 

9.1650 
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GREENWICH  MEAN  TIME 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 
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24    6  33.4 

3.961 

7 

7  30  52.38 

3.1711 

24  29    9i^ 

8.357 

8 

5  48  59.66 

9.1466 

24    9  45.7 

3.148 

8 

7  33    2.(52 

3.1705 

24  26  44.9 

9.474 

9 

5  51    8.51 

9.1483 

24  12  51.1 

3.034 

9 

7  35  12.83 

3.1698 

24  24  12,9 

3.591 

10 

5  53  17.46 

9.1498 

24  15  49.7 

9.991 

10 

7  37  22.99 

8.1690 

24  21  33i> 

3.708 

11 

5  55  26.49 

S.1513 

24  18  41.6 

9.808 

11 

7  39  3:3.10 

3.1681 

24  18  47.9 

3.^90 

12 

5  57  35.61 

9.1597 

24  21  26.7 

9.694 

12 

7  41  4:3.17 

3.1673 

24  15  54.8 

9.943 

13 

5  59  44.81 

9.1549 

24  24    4.9 

9.579 

13 

7  43  53.18 

3.1664 

24  12  54.7 

3U)60 

14 

6    1  54.10 

9.1555 

24  26  36,2 

9.464 

14 

7  46    3.14 

3.1655 

24    9  47.6 

3.176 

15 

6    4    3.47 

9.1568 

24  29    0.5 

9.349 

15 

7  48  13.04 

3.1645 

24    6  33.6 

3.999 

16 

6    6  12.91 

9.1580 

24  31  18.0 

9.934 

16 

7  50  22.88 

9.1635 

24    3  12.6 

3.408 

17 

6    8  22.43 

9.1593 

24  33  28.6 

9.119 

17 

7  52  32.65 

9.1634 

23  59  44.7 

\     3.593 

18 

6  10  32.02 

9.1605 

24  35  32.2 

9.003 

18 

7  54  42.36 

3.1614 

23  56    9.9 

3.638 

19 

6  12  41.68 

9.1617 

24  37  28.9 

1.867 

19 

7  56  52.00 

3.1603 

23  52  28.1 

'     3.754 

20 

6  14  51.41 

9.1697 

24  39  18.6 

1.770 

20 

7  59    1.57 

8.1590 

1     23  48  39.4 

1     3.869 

21 

6  17    1.20 

9.1637 

24  41     1.3 

1.654 

21 

8    1  11.07 

8.1577 

!     2:3  44  43.9 

3.963 

22 

6  19  11.05 

9.1647 

24  42  37.0 

1.537 

22 

8    3  20.49 

3.1563 

;     23  40  41.5 

4.097 

23 

6  21  20.96 

9.1657 

24  44    5.7 

1.490 

23 

8    5  29.83 

3.1550 

;     23  36  32;) 

4.3J1 

24 

6  23  30.93 

9.1666 

N.24  45  27.5 

1.304 

24 

8    7  39.09 

9.1537 

!  NJ23  :32  16.2 

4.395 
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GREENWICH  MEAN  TIME. 

THE  MOON  S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Asoention. 

Diff. 
for  I  m. 

Declination. 

Dlff. 
for  1  m. 

Hour. 

Right  AicenBlon. 

Diff. 

for  1  m. 

Declination. 

Diff. 
for  1  m. 

WED 

NESD 

AY  21. 

FRIDAY  23. 

h     m      8 

■ 

O        t        II 

II 

h     m     I 

■ 

O        /        II    \         li 

0 

8    7  39.09 

9.1537 

Ni23  32  16^ 

4.395 

0 

9  48  51.52 

9.0560 

N.18    2    2.3 

9.996 

k 

1 

8    9  48J26 

9,1523 

23  27  53.3 

4.438 

1 

9  50  54.81 

9.0538 

17  52  46.1 

9.314 

2 

8  11  57^ 

9.1508 

23  23  23.6 

4.551 

2 

9  52  57.97 

9.0515 

17  43  24.6 

9.409 

3 

8  14    6.35 

3.1493 

23  18  47.2 

4.663 

3 

9  55    0.99 

9.0499 

17  33  57.9 

9.488 

4 

8  16  15.26 

2.1478 

23  14    4.0 

4.776 

4 

9  57    3.87 

9.0470 

17  24  2«j.l 

9.573 

5 

8  18  24.08 

3.I4G9 

23    9  14.1 

4.888 

5 

9  59    6.62 

90)447 

17  14  49.2 

9.657 

6 

8  20  32.80 

3.1446 

23    4  17.4 

5.000 

6 

10    1    0.23 

9.0493 

17    5    7.3 

9.741 

7 

8  22  41.43 

3.1430 

22  59  14.1 

5.111 

7 

10    3  11.70 

9.0400 

16  55  20.4 

9.894 

8 

8  24  49.95 

3.1419 

22  54    4.] 

5.i£i9 

8 

10    5  14.04 

9U»78 

16  45  28.5 

9.906 

9 

8  26  58.37 

3.1395 

22  48  47.5 

5J339 

9 

10    7  16.25 

9.0357 

16  35  31.7 

v.9o8 

10 

8  29    6.69 

9.1378 

22  43  24.3 

5.449 

10 

10    9  18.3:^ 

9.0335 

16  25  30.0 

10.068 

11 

8  31  14.90 

3.1360 

22  37  54.5 

5.559 

11 

10  11  20.27 

9.0319 

16  15  23.5 

10.148 

12 

8  33  23.00 

9.1349 

22  32  18.2 

5.660 

12 

10  13  22.08 

9.0990 

16    5  12.3 

10.997 

13 

8  35  31.00 

9.1393 

22  26  35.3 

5.769 

13 

10  15  23.76 

9.0969 

15  54  56.3 

10.306 

14 

8  37  38.88 

3.1305 

22  20  45.9 

5.877 

14 

10  17  25.31 

9.0948 

15  44  35.6 

10.384 

15 

8  39  46.65 

9.1986 

22  14  50.1 

5.984 

15 

10  19  26.74 

9.0997 

15  34  10.3 

10.460 

16 

8  41  54.31 

9.1967 

22    8  47.8 

6.099 

16 

10  21  28.04 

9.0906 

15  23  40.4 

10.536 

17 

8  44    1.85 

9.1947 

22    2  39.0 

6.199 

17 

10  23  29.21 

9.0185 

15  13    6.0 

10.619 

18 

8  46    9.27 

9.1997 

21  56  23.9 

6.305 

18 

10  25  30.26 

9.0165 

15    2  27.0 

10.686 

19 

8  48  16.57 

9.1907 

21  50    2.4 

6.410 

19 

10  27  31.19 

9.0144 

14  51  43.6 

10.760 

20 

8  50  23.75 

9.1187 

21  43  34.6 

6.515 

20 

10  29  31.99 

9.0193 

14  40  55.8 

10.634 

21 

8  52  30.81 

9.1167 

21  37    0.5 

6.690 

21 

10  31  32.67 

9.0103 

14  30    3.6 

10.906 

22 

8  54  37.75 

9.1146 

21  30  20.1 

6.795 

22 

10  33  33J23 

9.0083 

14  19    7.1 

10.977 

23 

8  56  44.56 

9.1195 

N.21  23  33.5 

6.899 

23 

10  35  33.68 

9.0064 

N.14    8    6.4 

11.047 

THIJ 

RSDA 

Y  22. 

SAT 

'URDj^ 

lY  24. 

0 

8  58  51J24 

9.1103 

N.21  16  40.7 

6.939 

0 

10  37  34.01 

9.0045 

N.13  57    1.4 

11.118 

1 

9    0  57.79 

9.10^ 

21    9  41.7 

7.034 

1 

10  39  34.23 

9.0^97 

13  45  52.3 

11.186 

2 

9    3    4J22 

9.1061 

21    2  36.6 

7.136 

2 

10  41  34.33 

9.0009 

13  34  39.1 

11.954 

3 

9    5  10.52 

9.1040 

20  55  25.3 

7.938 

3 

10  43  34.32 

1.9990 

13  23  21.8 

11.399 

4 

9    7  16.69 

9.1018 

20  48    8.0 

7J38 

4 

10  45  34.21 

1.9979 

13  12    0.5 

11J)68 

5 

9    9  22.72 

901095 

20  40  44.7 

7.438 

5 

10  47  33.99 

1^53 

13    0  35.3 

11.453 

6 

9  11  28.62 

9.0973 

20  33  15.3 

7.539 

6 

10  49  33.66 

1.9935 

12  49    6.1 

11.518 

7 

9  13  34.39 

9.0950 

20  25  ;39.9 

7.639 

7 

10  51  33.22 

1.9018 

12  37  33.1 

11.583 

8 

9  15  40.02 

9.0998 

20  17  58.6 

7.rJ7 

8 

10  53  32.69 

1.9909 

12  25  56.3 

11.645 

9 

9  17  45.52 

9.0905 

20  10  11.5 

7.835 

9 

10  55  32.06 

1.9886 

12  14  15.6 

11.708 

10 

9  19  50.88 

9.0883 

20    2  18.5 

7JI33 

10 

10  57  31.33 

1J>870 

12    2  31.2 

11.770 

11 

9  21  56.11 

9.0860 

19  54  19.6 

8.030 

11 

10  59  30.51 

1.9854 

11  50  43.2 

11.830 

12 

9  24    ].20 

9.0837 

19  46  15.0 

6.196 

12 

11     1  2i).59 

1.9838 

11  38  51.7 

11.889 

13 

9  26    6.15 

9.0815 

19  38    4.6 

8.991 

13 

11    3  28.58 

1J)833 

11  26  56.6 

11.948 

14 

9  28  10.97 

9.0799 

19  29  48.5 

8.316 

14 

11    5  27.48 

1J)809 

11  14  57.9 

19.007 

15 

9  30  15.65 

9.0768 

19  21  26.7 

8.410 

15 

11    7  26.30 

1.9795 

11    2  55.8 

19.064 

16 

9  32  20.19 

9.0745 

19  12  59.3 

8.504 

16 

11    9  25.03 

1.9761 

10  50  50.3 

19.190 

17 

9  34  24.59 

9.0799 

19    4  26.3 

8.596 

17 

11  11  2J3.68 

1.9768 

10  38  41.5 

19.175 

18 

9  36'  28.85 

9.0690 

18  55  47.8 

8.688 

18 

11  13  22.25 

1.9755 

10  26  29.3 

19.930 

19 

9  38  32.97 

9U)G77 

18  47    3.8 

8.779 

19 

11  15  20.74 

1.9749 

10  14  13.9 

19.984 

20 

9  40  36i»6 

9U)654 

18  38  14.3 

8.871 

20 

11  17  19.10 

1.9730 

10    1  55.3 

19.336 

21 

9  42  40.81 

9.0630 

18  29  19.3 

8.969 

21 

11  19  17.50 

1.9718 

9  49  33.6 

19.388 

22 

9  44  44.52 

9.0607 

18  20  18.9 

9.051 

22 

11  21  15.77 

1J»70? 

9  37    8.8 

19.439 

23 

9  46  48.09 

9J1583 

18  11  13.2 

9.139 

23 

11  23  13i^8 

1.9696 

9  24  41.0 

19.469 

24 

*     9  48  51.52 

9.0560 

N.18    2    2.3 

9.996 

24 

11  25  12.13 

1.9685 

N.  9  12  10.1 

19.539 
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1 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AseeDston. 

Diir. 

forlm. 

Declination. 

Diff. 
forlDL 

Honr. 

Bight  AieensioD. 

Diff. 
for  1  m. 

Declination. 

Diff. 
fori  m. 

su 

NDAY 

25. 

TUESDAY  27. 

h     m     I 

■ 

O         1         II 

/r 

h    m     I 

8 

o        /        // 

/« 

0 

11  25  12.13 

1.9685 

N.  9  12  10.1 

13.539 

0 

12  59  26.78 

1.9600 

S.   1  28  46.4 

13.799 

1 

11  27  10.21 

1.9675 

8  59  36.3 

13.587 

1 

13    1  25.63 

1.9817 

1  42  34.4 

13.801 

2 

11  29    8.23 

1.9666 

.8  46  59.7 

13.633 

2 

13    3  24.59 

1.9895 

1  56  22.5 

13.809 

3 

11  31    6.20 

1.9657 

8  34  20.4 

18UP9 

3 

13    5  23.65 

1.9859 

2  10  10.7 

13.803 

4 

11  33    4.12 

1.9648 

8  21  38.3 

13.735 

4 

13    7  22.83 

1.9879 

2  23  58.8 

13.801 

5 

11  35    1.98 

1.9639 

8    8  53.4 

13.771 

5 

13    9  22.13 

1.989^ 

2  37  46.8 

13.799 

6 

11  36  59.79 

1.9690 

7  56    5.8 

13.815 

6 

13  11  21.54 

1.9919 

2  51  34.6 

13.795 

7 

11  38  57.55 

1.9633 

7  43  15.6 
7  30  22.9 
7  17  27.8 

13.857 

7 

13  13  21.07 

1.9933 

3    5  22.2 

13.791 

8 

11  40  55.28 

1.9617 

13.898 

8 

13  15  20.74 

1.9955 

3  19    9.5 

13.786 

9 

11  42  52.97 

1.9613 

13.999 

9 

13  17  20.54 

1.9978 

3  32  56.5 

13.779 

10 

11  44  50.62 

IJKOS 

•  7    4  30.2 

19.980 

10 

13  19  20.48 

9.0000 

3  46  43.0 

4  0  29.0 

13.771 

11 

11  46  48.24 

1.9600 

6  51  30.2 

13.080 

11 

13  21  20.55 

9.0033 

13.763 

12 

11  48  45.83 

iJSSS5 

6  38  27.8 

13.060 

12 

13  23  20.76 

9.0047 

4  14  14.5 

13.753 

13 

11  50  43.39 

1.9593 

6  25  23.1 

13.090 

13 

13  25  21.12 

9.0079 

4  27  SiU 

13.743 

14 

11  52  40.93 

1.95H7 

6  12  16.3 

13.131 

14 

13  27  21.64 

9.0098 

4  41  43.6 

13.730 

15 

11  54  38.44 

1.9583 

5  59    7.4 

13.166 

15 

13  29  22.31 

9.0135 

4  55  27.0 

13.717 

16 

11  56  35.94 

1.9581 

5  45  56.4 

13J301 

16 

13  31  23.14 

3.0153 

5    9    9.6 

13.703 

17 

11  58  33.42 

1.9580 

5  32  43;3 

13.336 

17 

13  33  24.13 

9.0179 

5  22  51.4 

13.688 

18 

12    0  3a89 

1.9579 

5  19  28.1 

13.869 

18 

13  35  25.29 

9.0307 

5  36  32.2 

13.679 

19 

12    2  28.36 

1.9578 

5    6  11.0 

13.300 

19 

13  37  26.62 

9.0937 

5  50  12.0 

13.654 

20 

12    4  25.82 

1.9577 

4  52  52.1 

13.391 

20 

13  39  28.13 

9.0967 

6    3  50.7 

13.635 

21 

12    6  23iJ7 

1.9576 

4  39  31.3 

13.361 

21 

13  41  29.82 

9.0997 

6  17  28.2 

13.615 

22 

12    8  20.73 

1.9577 

4  26    8.7 

13.390 

22 

13  43  31.69 

9.0937 

6  31    4.5 

13.594 

23 

12  10  18.19 
MO 

1.9577 

»NDA\ 

N.  4  12  44.5 
'  26. 

13.418 

23 

13  45  33.75 
WED 

9.0356, 
NESD 

S.  6  44  39.5 
AY  28. 

13.579 

0 

12  12  15.66 

1.9578 

N.  3  59  18.6 

13.445 

0 

13  47  35.99 

9.0390 

S.  6  58  13.2 

13.549 

1 

12  14  13.14 

1.9581 

3  45  51.1 

13.471 

1 

13  49  38.43 

9.0433 

7  11  45.4 

13.595 

2 

12  16  10.64 

"    1.9584 

3  32  22.1 

13.497 

2 

13  51  41.08 

9.0457 

7  25  16.1 

13.500 

3 

12  18    8.16 

1.9588J 

3  18  51.5 

13.591 

3 

13  53  43.93 

9.0499 

7  38  45.3 

13.473 

4 

12  20    5.70 

1.9593 

3    5  19.5 

13.544 

4 

13  55  46.98 

9.0597 

7  52  12.8 

13.444 

5 

12  22    3.27 

1.9507 

2  51  46.2 

13.565 

5 

13  57  50.25 

9.0569 

8    5  38.6 

13.415 

() 

12  24    0.8() 

1.9603 

2  lis  1 1.7 

13.586 

6 

13  59  53.73 

9.0598 

8  19    2.7 

13.385 

7 

12  25  58.49 

1.9608 

2  24  35.9 

13.607 

7 

14    1  57.43 

9.0635 

8  32  24.9 

13.354 

8 

12  27  56.16 

1.9614 

2  10  58.9 

13.637 

8 

14    4    1.36 

9.0673 

8  45  45.1 

13.991 

9 

12  29  53.86 

1.9630 

1  57  20.7 

13.646 

9 

14    6    5.51 

9.0711 

8  59    3.4 

13.387 

10 

12  31  51.61 

1.9638 

1  43  41.4 

13.663 

10 

14    8    9.89 

9.0750 

9  12  19.6 

13.959 

11 

12  33  49.41 

1.9637 

1  30    1.2 

I3U)79 

11 

14  10  14.51 

9.0789 

9  25  33.6 

13.315 

12 

12  35  47.26 

1.9647 

1  16  20.0 

13.695 

12 

14  12  19.36 

9.0838 

9  38  45.4 

13.178 

13 

12  37  45.17 

1.9656 

1    2  37.9 

13.709 

13 

14  14  24.45 

9.0869 

9  51  54.9 

13.139 

14 

12  39  43.13 

1.9665 

0  48  55.0 

13.733 

14 

14  16  29.79 

9.0911 

10    5    2.1 

13.009 

15 

12  41  41.15 

1.9675 

0  35  11.3 

J3.734 

15 

14  18  35.39 

9.0993 

10  18    6.8 

13.057 

16 

12  43  39.24 

1.9686 

0  2J  26.9 

13.745 

16 

14  20  41.24 

9.0995 

10  31    9.0 

13J»15 

17 

12  45  37.40 

1.9698 

N.  0    7  41.9 

13.755 

17 

14  22  47.35 

9.1038 

10  44    8.6 

19.971 

18 

12  47a563 

1.9711 

S.  0    6    3.7 

13.765 

18 

14  24  53.71 

9.1083 

10  57    5.5 

19.995 

19 

12  49  33.94 

1.9735 

0  19  49.8 

13.773 

19 

14  27    0.34 

3.1197 

11    9  59.7 

19.679   i 

20 

12  51  32.a*^ 

1.9738 

0  3:}  36.4 

13.781 

20 

14  29    7.24 

9.1179 

11  22  .51.0 

19.831 

21 

12  53  30.81 

1.9753 

0  47  23.5 

13.787 

21 

14  31  14.41 

9.1918 

11  35  39.5 

19.783 

22 

12  55  29^37 

1.9768 

1     1  10.9 

13.799 

22 

14  33  21.86 

9.1965 

11  48  25.0 

19.733 

23 

12  57  28.03 

1.9783 

1  14  58.5 

13.796 

23 

14  35  29.59 
14  37  37.59 

9.1319 

12    1    7.5 

j9.68i 

24 

12  59  26.78 

1.9800 

S.   1  28  46.4 

13.799 

24 

9.1358 

a  12  13  46.8 

'19.699 

i 


xn. 


FEBRUARY,  187d< 


31 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


'Hoar. 


Right  Aseendon. 


Dlff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 


Boor. 


Right  Aseeniion. 


Diff. 
for  Im. 


Declination. 


Dlff. 

for  1  m. 


THURSDAY  ?9. 


FRIDAY,  MARCH  1. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h  m 

14  37 
14  39 
14  41 
14  44 
14  46 
14  48 
14  50 
14  52 
14  54 
14  57 
14  59 


15 
15 
15 
15 


1 
3 
5 

8 


15  10 
15  12 
15  14 
15  16 
15  19 
15  21 
15  23 
15  25 
15  28 
15  30 


37.59 
45.88 
54.47 

3.35 
12.53 
22.00 
31.77 
41.85 
52.24 

2.95 
13.97 
25.31 
36.97 
48.96 

1.27 
13.91 
26.88 
40.19 
53.83 

7.81 
22.13 
36.80 
51.81 

7.17 
22.89 


8. 
9. 
9. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
9. 
3. 


1359 
1407 
1455 
1504 
1553 
1603 
1653 
1707 
1758 
1810 
1863 
1917 
1971 


8JX)94 
9.3078 
9.3133 
8.3189 
3J2945 
S.S3Q3 
3.3358 
8J3415 
3J3473 
3.3531 
3.3500 
3J9648 


S.12  13 
12  26 
12  38 

12  51 

13  3 
13  16 
13  28 
13  40 

13  52 

14  5 
14  17 
14  29 
14  41 

14  52 

15  4 
15  16 
15  28 
15  39 

15  51 

16  2 
16  13 
16  25 
16  36 
16  47 

S.16  58 


46.8 
22i) 
55.7 
25.2 
51.2 
13.7 
32.6 
47.8 
59.2 

&8 
10.5 
10.1 

5.7 
57.11 
44.2 
27.0 

5.3 
39.1 

8.4 
33.0 
52.8 

7.7 
17.7 
22.7 
22.7 


18.039 

13.575 

13.530 

13.463 

13.404 

13.345 

13.384 

18.998 

19.159 

l9Jm 

19.088 

11.960 

11.893 

11.891 

11.749 

11.676 

11.601 

11.590 

11.449 

11.370 

11.880 

llJMn 

1U35 

llUMll 

10^71 


0 


h    m     ■ 

15  30  22.89 


It 


It 


3.3648  S.  \Q  58  22.71    10.957 


PHASES  OF  THE  MOON. 


<t  Last  Quarter,  . 

%  New  Moon, 

3)  First  Quarter, . 

O  Full  Moon, .     . 


d      b      m 

1  22  10.6 

8  13  52.1 

15  18  24.1 

23  22  56.4 


d       h 

<C  Perigee,.    ....     7    2.3 
<C  Apogee, 19    2.4 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

• 

id 

Star*!  Name 

P.  L. 

p.  L, 

P.L. 

P.  L. 

and 

Noon. 

of 

Iflb. 

of 

Vlh. 

of 

IX^ 

of 

1 

Poiition. 

DIff. 

Diff. 

Diff. 

Diit 

Pollux 

W. 

O           1         H 

98  28  58 

S557 

O           1        ft 

100    8  52 

2545 

O           1        i' 

101  49    3 

8533 

103  29  32 

2519 

Jupiter 

W. 

97  43  48 

3511 

99  24  46 

2499 

101    6    1 

8486 

102  47  34 

2473 

Regulus 

w. 

62  27  41 

3562 

64    7  28 

2548 

65  47  34 

2535 

67  27  59 

2523 

ADtares 

E. 

38  24  13 

9603 

36  45  22 

2594 

35    6  19 

2587 

33  27    6 

2580 

Venus 

E. 

61    6  50 

2961 

59  35  48 

2946 

58    4  28 

2932 

56  32  50 

8919 

Saturn 

E. 

75  10    6 

2587 

73  30  53 

2574 

71  51  23 

2561 

70  11  35 

8548 

Suif 

E. 

101  29  27 

2901 

99  57    9 

8687 

98  24  33 

8873 

96  51  39 

8850 

2 

Repilus 
Spica 

W. 

75  54  46 

2453 

77  37    6 

2439 

79  19  45 

3485 

81    2  44 

8411 

W. 

22  29  26 

2619 

24    7  55 

2583 

25  47  13 

3558 

27  27  14 

8583 

Venus 

E. 

48  50  12 

2847 

47  16  45 

2833 

45  42  59 

3818 

44    8  55 

8804 

Saturn 

E. 

61  47  55 

3481 

60    6  15 

2467 

58  24  15 

3453 

56  41  56 

8440 

a  Aquilae 

E. 

76  18  10 

3338 

74  52  46 

3238 

73  27  22 

3339 

72    J  59 

3343 

Sun 

E. 

89    232 

2786 

87  27  46 

2ni 

85  52  40 

8756 

84  17  15 

3741 

3 

[legulus 

W. 

89  42  38 

3343 

91  27  37 

2328 

93  12  55 

8314 

94  58  34 

2301 

Spica 

W. 

35  56  80 

2406 

37  39  56 

2387 

39  23  50 

8368 

41    8  11 

3350 

Venus 

E. 

36  13  52 

2733 

34  37  56 

2719 

33    1  42 

3706 

31  25  10 

2694 

Saturn 

E. 

48    5  30 

2373 

46  21  15 

2359 

44  36  41 

8345 

42  51  47 

2332 

a  Aquilae 

E. 

64  56  36 

3384 

63  32    6 

3301 

62    7  56 

3330 

60  44    8 

3343 

SUK 

E. 

76  15  16 

3668 

74  37  53 

2654 

73    0  11 

8639 

71  22    9 

8635 

4 

Regulus 

W. 

103  51  37 

2337 

105  39  10 

2234 

107  27    2 

2313 

109  15  11 

2200 

Spica 

W. 

49  56    9 

2268 

51  42  55 

2254 

53  30    2 

8240 

55  17  30 

8237 

Saturn 

E. 

34    2  41 

2372 

32  16    0 

2360 

30  29    2 

2349 

28  41  48 

2340 

a  Aquila; 

E. 

53  53  10 

3522 

52  33  10 

3574 

51  14    7 

3634 

49  56    9 

37U2 

Sun 

E. 

63    7  14 

2556 

61  27  19 

2544 

59  47    7 

3531 

58    637 

3590 

5 

Spica 

W. 

64  19  42 

3165 

66    9    2 

2155 

67  58  38 

3144 

69  48  30 

3135 

Aiitares 

W. 

18  49  31 

3336 

20  34  53 

2384 

22  21  16 

3851 

24    8  27 

3234 

Sun 

E. 

49  40    8 

3465 

47  58    6 

3456 

46  15  51 

3448 

44  33  24 

3439 

6 

Spica 

W. 

79    1    9 

3096 

80  52  15 

3090 

82  43  30 

8085 

84  34  53 

9079 

Antares 

W. 

33  12  50 

3135 

35    2  56 

8184 

36  53  19 

8113 

38  43  58 

2105 

Sun 

E. 

35  58  41 

3413 

34  15  24 

3410 

32  32    4 

3408 

30  48  41 

2409 

10 

Sun 

W. 

20    5  39 

3634 

21  43  48 

2635 

23  21  55 

8640 

24  59  56 

9647 

a  Arietis 

E. 

57    2  51 

3391 

55  19    4 

2414 

53  35  49 

8438 

51  53    8 

9463 

Aldebaran 

E. 

86  56  28 

2227 

85    8  41 

2342 

83  21  16 

3857 

81  34  13 

'jumi 

11 

Sun 

W. 

33    6  37 

3710 

34  43    4 

2735 

36  19  10 

3741 

37  54  55 

2756 

a  Arietis 

E. 

43  29  16 

2614 

41  50  40 

8650 

40  12  53 

8689 

38  35  58 

8733 

Aldebaran 

E. 

72  44  53 

3356 

71    0  15 

3373 

69  16    2 

2393 

67  32  16 

2410 

Jupiter 
Pollux 

E. 

116  37  45 

3315 

114  52    7 

2338 

113    6  54 

2350 

111  22    7 

2367 

E. 

116  54  29 

8355 

115    9  49 

8378 

113  25  34 

8389 

111  41  44 

2406 

12 

Sun 

W. 

45  47  58 

8848 

47  21  23 

3866 

48  54  25 

3885 

50  27    3 

9905 

CL  Pegasi 

W. 

29  26  40 

5039 

30  23    5 

4795 

31  22  45 

4594 

32  25  15 

4494 

Mars 

W. 

23  27  17 

8814 

25    1  27 

8886 

26  35  21 

3839 

28    8  58 

8853 

Aldebaran 

E. 

58  59  55 

3504 

57  18  47 

8523 

55  38    5 

8543 

53  57  50 

8561 

Jupiter 

E. 

102  44  35 

3458 

101    2  22 

8476 

99  20  35 

8494 

97  39  13 

9513 

Pollux 

E. 

103    8  48 

3496 

101  27  29 

8515 

99  46  36 

8533 

98    6    8 

8551 

13 

Sun 

W. 

58    4    8 

3999 

59  34  22 

3018 

61    4  12 

3037 

62  33  39 

3055 

Of  Pegasi 

W. 

38    9  40 

3883 

39  23  17 

3816 

40  38    3 

3758 

41  53  4^ 

3706 

XIV, 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

^1 

star'!  Nam« 
and 

Midnight. 

P.L. 
of 

XVI*. 

P.L. 

of 

XV 11  lb. 

P.L. 

of 

XXP>. 

P.L. 
of 

1^ 

1 

Position. 

o 

Diff. 

Dlff. 

Diff. 

Dlff. 

Pollux 

W. 

O          f        ii 

105  10  19 

S506 

O           /       /' 

106  51  24 

8498 

108  32  48 

8479 

O          /        /' 

110  14  31 

8465 

Jupiter 

W. 

104  29  26 

8460 

106  11  36 

8446 

107  54    5 

8433 

109  36  53 

8480 

Regulus 

w. 

69    8  42 

8506 

70  49  44 

8494 

72  31    5 

3480 

74  12  46 

8467 

Antares 

E. 

31  47  44 

S574 

30    8  13 

8570 

28  28  37 

3567 

26  48  57 

8567 

Veuus 

E, 

55    0  55 

3905 

53.28  42 

8890 

51  56  10 

3876 

50  23  20 

8868 

Saturn     * 

E, 

68  31  28 

8535 

66  51    3 

8581 

65  10  19 

3507 

63  29  16 

8494 

Sun 

E. 

95  18  27 

8844 

93  44  56 

8830 

92  11    7 

8815 

90  36  59 

8801 

2 

Re^us 

Spica 

Venus 

W. 

82  46    3 

8307 

84  29  42 

8384 

86  13  40 

3360 

87  57  59 

8355 

W. 

29    7  55 

8497 

30  49  13 

8471 

32  31    7 

8448 

34  13  33 

8486 

t:. 

42  34  32 

8789 

40  59  50 

8775 

39  24  49 

•   3761 

37  49  30 

8747 

Saturn 

E. 

54  59  18 

8436 

53  16  20 

8418 

51  33    3 

3398 

49  49  26 

8385 

a  Aquile 

E. 

70  36  40 

3846 

69  11  25 

3353 

67  46  18 

3361 

66  21  21 

3871 

Sun 

E. 

82  41  30 

8';87 

81    5  26 

8718 

79  29    2 

8688 

77  52  19 

8683 

3 

RefinihiH 

W. 

96  44  32 

8868 

98  30  49 

3874 

100  17  26 

8368 

102    4  22 

8349 

Spica 

W. 

42  52  58 

8333 

44  38  10 

8316 

46  23  46 

3300 

48    9  46 

$084 

Venus 

E. 

29  48  22 

8681 

28  11  17 

8669 

26  33  56 

8656 

24  56  20 

8647 

Saturn 

E. 

41    6  34 

8319 

39  21    2 

3307 

37  35  12 

8395 

35  49    5 

8383 

a  AquilflB 

E. 

59  20  46 

3370 

57  57  55 

3400 

56  35  38 

3435 

55  14    1 

3476 

Sun 

E. 

69  43  48 

8610 

68    5    7 

8597 

66  26    8 

8583 

64  46  50 

8570 

4 

Re^us 
Spica 

W. 

111    3  38 

8188 

112  52  22 

8178 

114  41  22 

8168 

116  30  38 

8158 

W. 

57    5  18 

8313 

58  53  26 

8900 

60  41  53 

8188 

62  30  39 

8176 

Saturn 

E. 

26  54  20 

2^1 

25    638 

3383 

23  18  45 

3316 

21  30  42 

8311 

a  Aquite 

E. 

48  39  24 

3779 

47  24    0 

3866 

46  10    6 

3965 

44  57  52 

4079 

Sun 

E. 

56  25  51 

8507 

54  44  48 

8497 

53    3  30 

3485 

51  21  56 

8475 

5 

Spica 

W. 

71  38  36 

3136 

73  28  56 

8118 

75  19  28 

3109 

77  10  13 

8108 

Ajitares 

W. 

25  56  19 

8800 

27  44  46 

8181 

29  33  42 

8163 

31  23    5 

8149 

Sun 

E. 

42  50  45 

8438 

* 

41    7  56 

8486 

39  24  58 

8481 

37  41  53 

8416 

6 

Spica 

W. 

86  26  24 

8076 

88  18    0 

3078 

90    9  42 

8070 

92    1  27 

8069 

Antares 

W. 

40  34  50 

8097 

42  25  54 

8090 

44  17    8 

8085 

46    8  31 

8081 
8431  ' 

Sun 

E. 

29    5  19 

8411 

27  22    0 

9414 

25  38  45 

8419 

23  55  38 

10 

Sun 

W. 

26  37  47 

8657 

28  15  25 

8669 

29  52  47 

3688 

31  29  51 

8695 

a  Arietis 

E. 

50  11    3 

8489 

48  29  35 

8517 

46  48  46 

8548 

45    839 

8580 

Aldebaran 

E. 

79  47  33 

8389 

78    1  17 

3304 

76  15  24 

8338 

74  29  56 

8339 

11 

Sun 

W. 

39  30  18 

8775 

41    5  18 

8793 

42  39  55 

8811 

44  14    8 

8839 

a  Arietis 

E. 

37    0    0 

8778 

35  25    3 

8838 

33  51  12 

8883 

32  18  32 

8943 

Aldebaran 

E. 

65  48  55 

8438 

64    6    0 

8447 

62  23  32 

8465 

60  41  30 

8485 

Jupiter 
Pollux 

E. 

109  37  45 

3385 

107  53  49 

8403 

106  10  19 

8481 

104  27  14 

8439 

E. 

109  58  18 

8434 

108  15  17 

8448 

106  32  42 

3460 

104  50  32 

8478 

12 

Sun 

W. 

5J  59  16 

8984 

53  31    5 

8948 

55    2  30 

3968 

56  33  31 

3981 

a  Pegasi 

W. 

33  30  15 

4880 

34  37  26 

4157 

35  46  33 

4051 

36  57  22 

3961 

Mars 

W. 

29  42  17 

8868 

31  15  17 

8883 

32  47  57 

3900 

34  20  16 

3916 

Aldebaran 

E. 

52  18    1 

8580 

50  38  39 

8599 

48  59  43 

8619 

47  21  14 

9638 

Jupiter 
Pollux 

R 

95  58  17 

8530 

94  17  46 

8546 

92  37  40 

3567 

90  58    0 

8585 

E. 

9626    6 

8569 

94  46  28 

8588 

93    7  16 

3606 

91  2a  29 

8634 

13 

Sun 

W. 

64    2  44 

3073 

65  31  26 

3091 

66  59  46 

3110 

68  27  44 

3138 

a  Pegasi 

W. 

43  10  28 

3664 

44  27  53 

3638 

45  45  57 

3597 

47    4  35 

3569 

5 

.^- 


y^ 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

■ 

'u 

star*!  Name 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

13 

and 

Noon. 

of 

lllb. 

of 

Vlh. 

of 

Kb. 

of 

PoBiUon. 

Diff. 

> 

Diff. 

Diff. 

Diff. 

Mars 

W. 

Q           1        It 

35  52  15 

itftjS 

37  23  53 

S949 

0          II' 

38  55  10 

9965 

-  o  ^  /     II 

40  26    6 

9983 

Aldebaran 

E. 

45  43  11 

9657 

44    5  34 

9677 

42  28  23 

9696 

40  51  38 

9716 

Jupiter 
Pollux 

E. 

89  18  45 

9604 

87  39  55 

9691 

86    1  29 

9639 

84  23  27 

9656 

E. 

89  50    6 

9641 

88  12    7 

9660 

86  34  33 

9677 

84  57  22 

9605 

14 

Sun 

W. 

69  55  20 

3144 

71  22  36 

3169 

72  49  31 

3178 

74  16    6 

3195 

a  Pegasi 

W. 

48  23  43 

3545 

49  43  17 

3596 

51    3  12 

3509 

52  23  26 

3495 

Mars 

W. 

47  55  30 

3065 

49  24  22 

3089 

50  52  54 

3097 

52  21    7 

3113 

Aldebaran 

E. 

32  54  25 

9815 

31  20  16 

9Ki5 

29  46  34 

9856 

28  13  19 

9877 

Jupiter 
Pollux 

E. 

1^  18  59 

9740 

74  43  12 

9756 

73    7  46 

9779 

71  32  41 

9786 

E. 

76  57  13 

9779 

75  22  17 

9795 

73  47  42 

3811 

72  13  28 

9896 

15 

Sun 

W. 

81  24  18 

3271 

82  49    3 

3385 

84  13  32 

3999 

85  37  45 

3319 

Mars 

W. 

59  37  38 

3185 

61    4    5 

3198 

62  30  16 

3919 

63  56  11 

'jat& 

(z  Pegasi 

W. 

59    7  48 

3453 

60  29    5 

3449 

61  50  26 

3446 

63  11  51 

3443 

Jupiter 
Pollux 

E. 

63  42    3 

9858 

62    8  50 

9871 

60  35  54 

3883 

59    3  14 

9896 

E. 

64  27    8 

9898 

62  54  47 

9911 

61  22  42 

9994 

59  50  54 

9936 

Regulus 

E. 

100  29  53 

9898 

98  57  31 

9911 

97  25  26 

9993 

95  53  36 

9935 

16 

Sun 

W. 

92  35  11 

3379 

93  58    0 

3381 

95  20  38 

3399 

96  43    4 

3400 

Mars 

W. 

71    2  16 

3981 

72  26  50 

3990 

73  51  13 

3300 

75  15  24 

3309 

Jupiter 
Pollux 

E. 

51  23  38 

9951 

49  52  24 

9961 

48  21  22 

9970 

46  50  32 

9979 

E. 

52  15  40 

9994 

50  45  20 

3004 

49  15  12 

3014 

47  45  16 

3033 

Regulus 

E. 

88  18    5 

9989 

86  47  38 

9998 

85  17  23 

3008 

83  47  20 

3016 

17 

Sun 

W. 

103  32  47 

3440 

104  54  18 

3447 

106  15  41 

3453 

107  36  58 

3459 

Mars 

W 

82  13  58 

3346 

83  37  16 

3359 

85    027 

3358 

86  23  32 

3363 

a  Arietis 

W. 

37  14  28 

3373 

38  37  15 

3359 

40    0  18 

3345 

41  23  37 

3333 

Jupiter 
Pollux 

E. 

39  18  56 

3017 

37  49    4 

3033 

36  19  20 

3099 

34  49  43 

3034 

E. 

40  18  23 

3065 

38  49  30 

3073 

37  20  47 

3079 

35  52  12 

3087 

Regulus 

E. 

76  19  31 

3053 

74  50  23 

9058 

73  21  23 

3064 

71  52  29 

3069 

18 

Sun 

W. 

114  21  59 

3480 

115  42  46 

3481 

117    3  31 

3484 

118  24  13 

3486 

Mars 

W. 

93  17  39 

3381 

94  40  17 

3383 

96    2  53 

3386 

97  25  26 

3386 

a  Arietis 

W. 

48  23  19 

3988 

49  47  45 

3980 

51  12  20 

3974 

52  37    2 

3967 

Jupiter 
Pollux 

E. 

27  23  15 

3058 

25  54  14 

3061 

24  25  17 

3065 

22  56  25 

3069 

E. 

28  31  23 

3199 

27    3  38 

3198 

2536    2 

3136 

24    835 

3143 

Regulus 

E. 

64  29  19 

3087 

63    0  53 

3090 

61  32  31 

3091 

60    4  11 

3094 

19 

Sun 

W. 

125    7  22 

3488 

126  27  59 

3488 

127  48  36 

3488 

129    9  14 

3487 

a  Arietis 

W. 

59  42  24 

3237 

61    7  49 

3931 

62  33  21 

3335 

63  59    0 

3990 

Aldebaran 

W. 

28    9  39 

3134 

29  37    7 

3198 

31    4  43 

3129 

32  32  26 

3116 

Regulus 

E. 

52  42  55 

3096 

51  14  41 

3096 

49  46  26 

3096 

48  18  11 

3094 

Spica 

E. 

106  45  16 

3105 

105  17  13 

3103 

103  49    7 

3101 

102  20  59 

3100 

20 

a  Arietis 

W. 

71    8  58 

3190 

72  35  19 

3183 

74    1  48 

3178 

75  28  24 

3179 

Aldebaran 

W. 

39  52  42 

3088 

41  21    6 

3089 

42  49  37 

3077 

44  18  15 

3071 

Regulus 

E. 

40  56  28 

3086 

39  28    1 

3084 

37  59  32 

3089 

36  31    0 

3079 

Spica 

E. 

94  59  32 

3083 

93  31    2 

3079 

92    227 

3075 

90  33  47 

3070 

21 

a  Arietis 

W. 

82  43  18 

3138 

84  10  41 

3139 

85  38  12 

3195 

87    5  51 

3J19 

Aldebaran 

W. 

51  43  18 

3039 

53  12  43 

:i039 

54  42  16 

3095 

56  11  58 

3018 

Regulus 

E. 

29    7  41 

3071 

27  38  56 

3070 

»>  10  10 

3070 

24  41  24 

3079 

Spica 

E. 

83    8  56 

3044 

81  39  38 

3038 

80  10  12 

3039 

78  40  39 

3096 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

oftbo 

Star*!  Name 
and 

Midnight. 

p.  L. 

of 

XVii. 

p.  L. 

of 

XVlllh. 

P.L. 
of 

P.L. 
of 

XXlii- 

13 

Position. 

^7 

Diff. 

Diff. 

Diff. 

Diff. 

Mars 

W. 

oil* 

41  56  40 

3000 

Q           1        II 

43  26  53 

9016 

4l56  46 

3033 

O           /        i/ 

46  26  18 

3048 

Aldebftran 

£. 

39  15  20 

S736 

37  39  28 

9755 

36    4    1 

2775 

34  29    0 

9795 

Jupiter 
Pollux 

E. 

82  45  48 

9673 

81    8  32 

9690 

79  31  39 

9707 

77  55    8 

2723 

E. 

83  20  35 

2712 

81  44  11 

9799 

80    8    9 

9746 

78  32  30 

2763 

14 

Sun 

W. 

75  42  21 

3910 

77    8  18 

3996 

78  33  56 

3949 

79  59  16 

3957  ^ 

a  Pegasi 

W. 

53  43  56 

3483 

55    4  39 

3472 

56  25  34 

3465 

57  46  37 

3458 

Mars 

W. 

53  49    ] 

31S9 

55  16  36 

3143 

56  43  54 

3158 

58  10  54 

3J71 

Aldebnran 

E. 

26  40  31 

9900 

25    8  12 

9923 

23  36  22 

9947 

22    5    3 

9973 

Jupiter 
Pollux 

E. 

69  57  55 

S801 

68  23  29 

9816 

66  49  22 

2830 

65  15  33 

9845 

E. 

70  39  34 

9841 

69    5  59 

9856 

67  32  44 

9870 

65  59  47 

9884 

15 

Sun 

W. 

87    1  43 

3395 

88  25  26 

3338 

89  48  54 

3349 

91  12    9 

3360 

Mars 

W. 

65  21  51 

3938 

66  47  18 

3947 

68  12  31 

3259 

69  37  30 

3970 

a  Pegasi 

W. 

64  33  19 

3449 

65  54  48 

3441 

67  16  18 

3441 

68  37  48 

3442 

Jupiter 
Pollux 

E. 

57  30  50 

9906 

55  58  41 

9919 

54  26  46 

9930 

52  55    5 

9941 

E. 

58  19  21 

9949 

56  48    4 

9961 

55  17    2 

9979 

53  46  14 

9983 

ReguluB 

E. 

94  22    2 

9P46 

92  50  42 

9958 

91  19  37 

9969 

89  48  45 

9078 

16 

Sun 

W. 

98    5  20 

3409 

99  27  26 

3418 

100  49  22 

3496 

102  11    9 

3434 

Mars 

W. 

76  39  25 

3317 

78    3  17 

3395 

79  26  59 

3332 

80  50  33 

3340 

Jupiter 
PoTluT 

E. 

45  19  53 

9988 

43  49  25 

9995 

42  19    6 

3003 

40  48  57 

3000 

E. 

46  15  32 

3032 

44  45  59 

3041 

43  16  37 

3049 

41  47  25 

3057 

ReguluR 

E. 

82  17  27 

3994 

80  47  44 

3039 

79  18  11 

3039 

77  48  47 

3046 

17 

Sun 

W. 

108  58    8 

3463 

no  19  13 

3468 

111  40  13 

3472 

113    1    8 

3476 

Mars 

W. 

87  46  31 

3368 

89    924 

3379 

90  32  13 

3375 

91  54  58 

3379 

a  Arietis 

W. 

42  47  10 

3399 

44  10  56 

3319 

45  34  54 

3303 

46  59    2 

3295 

• 

Jupiter 

E. 

33  20  13 

3039 

31  50  49 

3045 

30  21  32 

3050 

28  52  21 

3054 

Pollux 

E. 

34  23  46 

3093 

32  55  28 

3100 

31  27  18 

3106 

29  59  16 

3114 

Regulus 

E. 

70  23  41 

3orj 

68  54  58 

3078 

67  26  21 

3081 

65  57  48 

3084 

18 

Sun 

W. 

119  44  53 

3487 

121    5  32 

34oo 

122  26    9 

3468 

123  46  46 

3489 

Mars 

W. 

98  47  58 

3387 

100  10  29 

3388 

101  32  59 

3388 

102  55  29 

3387 

a  Arietis 

W. 

54    1  52 

3961 

55  26  49 

3954 

56  51  54 

3948 

58  17    6 

3943 

Jupiter 
Pollux 

E. 

2]  27  38 

3073 

19  58  56 

3078 

18  30  19 

3082 

17    1  48 

3087 

E. 

22  4]  18 

3153 

21  14  13 

3164 

19  47  21 

3178 

18  20  45 

3193 

Regulus 

E, 

58  35  54 

3095 

57    7  38 

3096 

55  39  23 

3096 

54  n    9 

3096 

19 

Sun 

W. 

130  29  53 

3485 

131  50  34 

3483 

133  11  17 

3481 

134  32    2 

3479 

a  Arietis 

W. 

65  24  46 

3214 

66  50  39 

3909 

68  16  38 

3903 

69  42  44 

3196 

Aldebarnn 

W. 

34    0  16 

3110 

35  28  13 

3105 

36  56  16 

3100 

38  24  26 

3095 

Regius 
Spica 

E. 

46  49  54 

3099 

45  21  35 

3091 

43  53  15 

3090 

42  24  53 

3087 

E. 

100  52  49 

3006 

99  24  35 

3094 

97  56  18 

3091 

96  27  57 

3067 

20 

a  Arietis 

W. 

76  55    7 

3165 

78  21  58 

3158 

79  48  57 

3159 

81  16    4 

3146 

Aldeharan 

W. 

45  47    0 

3065 

47  15  53 

3059 

48  44  53 

3059 

50  14    1 

3045 

1 

Regulus 

E. 

35    225 

3078 

33  33  48 

3075 

32    5    8 

3073 

30  36  25 

3079 

Spica 

E. 

89    5    1 

3065 

87  36    9 

3060 

86    7  11 

3056 

84  38    7 

3050 

21 

a  Arietis 

W. 

88  33  38 

3111 

90    1  34 

3105 

91  29  38 

3097 

92  57  51 

3091 

Aldeharan 

W. 

57  41  49 

3010 

59  11  49 

3002 

60  41  59 

2995 

62  12  18 

9988 

Re^us 
Spica 

E. 

23  12  40 

3073 

21  43  58 

3079 

20  15  23 

3087 

18  46  58 

9099 

E. 

77  10  58 

3019 

75  41    9 

3013 

74  11  12 

3006 

72  41    7 

9999 

<^.,'^' 


36 
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XVIF 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


o  a 


22 


23 


24 


25 


26 


27 


28 


29 


Star's  Name 

sad 

Position. 


a  Arietis  W, 

Aldebaran  W. 

Jupiter  W. 

Pollux  W. 

Spica  £. 

Aldebaitui  W. 

Jupiter  W. 

Pollux  W. 

Spica  £. 

Ajitares  £. 

Aldebaran  W. 

Jupiter  W. 

Pollux  W. 

Spica  £. 

Antares  £. 

Jupiter  W. 

Pollux  W. 

Regulu8  W. 

Spica  £. 

Antares  £. 

Saturn  £. 


Jupiter 
Pollux 

W. 

W. 

Reguius 

w. 

Antares 

£. 

Saturn 

£. 

Venus 

E. 

Jupiter 
Pollux 

W. 

W. 

Reguius 

W. 

Antares 

E. 

Saturn 

E. 

a  Aquilse 

£. 

Venus 

E. 

Jupiter 

W. 

Pollux 

W, 

Reguius 

W. 

Antares 

E. 

Saturn 

E. 

a  AquilsB 

E, 

Venus 

E. 

Sun 

E, 

Reguius 

W. 

Spica 

W. 

Saturn 

E. 

a  AquilfB 

E. 

Venus 

£. 

Sun 

E. 

Noon. 


91  26  12 
63  42  46 
20  42  51 

19  43  56 
71  10  53 

75  52  35 

32  56  40 
31  46  33 
59  3  47 

104  56  15 

88  13  47 

45  22  50 
44  5  23 

46  47  11 

92  36'  8 

58  1  11 
56  37  50 

20  48  7 
34  22  26 
80  4  5 

119  32  11 

70  51  40 
69  23  9 

33  24  59 
^  20  15 

106  51  10 

120  24  7 

83  54  11 
82  20  57 
46  19  21 
54  25  6 

93  57  51 
101  21  39 
108  39  10 


97 
95 
59 
41 
80 
90 
96 
131 


8  39 
30  58 
27  42 
19  45 
52  21 
16  26 
41  57 
39  39 


72  49  5 
19  28  35 
67  34  40 
79  0  51 
84  32  33 
119  20  13 


p.  L. 

of 
Diff. 


3083 
3980 


3050 
9893 

S9I4 
S887 
S936 
9936 
9991 

9845 
38]5 
9859 
9881 
9859 

9746 
9777 
9850 
3847 
9789 
9801 

9678 
9705 
9739 
9716 
9730 
3135 

9619 
9637 
9649 
9657 
9669 
3409 
3060 

9546 
9570 
9576 
9606 
9594 
3305 
9986 
9930 

9507 
9714 
9598 
3976 
9019 
9850 


mu. 


// 


95  54  42 
65  13  24 
22  13  52 

21  13  7 

69  40  31 

77  24  36 

34  29  16 
33  18  6 

57  32  14 
103  24  23 

89  47  16 
46  56  58 
45  38  43 
45  14  28 
91  2  47 

59  36  50 

58  12  48 

22  21  30 
32  48  59 

78  29  14 

117  57  44 

72  28  50 

70  59  42 

35  0  57 
65  43  57 

105  15  10 

118  56  40 


85 
83 
47 
52 
92 
99 
107 

98 
97 
61 
39 
79 
88 
95 
130 


32  50 
59  2 
57  10 

47  28 
20  20 
59  25 
10  11 

48  48 

10  34 
7  10 

40  58 
13  18 
52  20 

11  27 
7  58 


74  30  9 
21  4  56 
65  54  6 
77  36  12 
83  0  30 
117  46  50 


p.  L. 

of 
DIff. 


3077 
9979 
9951 
3031 
9965 

9906 
9877 
9994 
9998 
9919 

9837 
9807 
9843 
9876 
9843 

9738 
9768 
9839 
9846 
9775 
9799 

9669 
9696 
9790 
9709 
9799 
3196 

9604 
9698 
9640 
9649 
9653 
3386 
3050 

9538 
9561 
9567 
9601 
9586 
3998 
9977 
9990 

9497 
9674 

9sao 

3979 
9904 
9841 


Vlh. 


// 


97  23  20 
66  44  12 
23  45  6 

22  42  41 
68  10  0 

78  56  47 
36  2  4 
34  49  54 
56  0  31 
101  52  20 

91  20  56 
48  31  17 
47  12  15 
43  41  38 
89  29  15 

61  12  40 
59  47  58 

23  55  16 
31  15  31 
76  54  12 

116  23  5 

74  6  11 
72  36  27 
36  37  10 
64  7  29 
103  38  59 

117  29  2 


87 
85 
49 
51 
90 
98 
105 

100 
98 
62 
38 
77 
87 
93 

128 


11  40 
37  19 
:15  11 
9  40 
42  37 
36  53 
41  0 

29  8 
50  22 
46  50 
2  4 
34  4 
28  6 
40  45 
36  4 


76  11  26 
22  42  11 
64  13  20 
76  11  36 
81  28  16 
116  13  15 


p.  L. 

of 

Diff. 


3070 
9964 
9949 
3014 
9976 

3897 
9869 
9913 
9991 
9904 


Kb- 


// 


9798 
9833 
9670 
3834 

9799 
9759 
3815 
9845 
9766 
9783 

9661 
9688 
9710 
9701 
9713 
3116 

9595 
9690 
9630 
9643 
9645 
3379 
3041 

9530 
9553 
3559 
3596 
8578 
3999 
9966 
3909 

9489 
9641 
3519 
33^ 
9894 
9831 


98  52  6 
68  15  10 
25  16  32 

24  12  37 
66  39  20 

80  29  10 

37  35  3 
36  21  56 
54  28  39 

100  20  6 

92  54  47 
50  5  47 
48  46  0 
42  8  41 
87  55  31 

62  48  42 

61  23  20 

25  29  25 
29  42  2 
75  19  0 

114  48  15 

75  43  43 
74  13  23 

38  13  37 

62  30  51 
102  2  36 
116  1  12 


88 
87 
51 
49 
89 
97 
104 

102 
100 
64 
36 
75 
86 
92 
127 


50  42 
15  47 

13  25 
31  43 

4  43 

14  4 
11  38 

9  40 

30  21 

26  42 

23  4 

54  39 

3  45 

9  52 

3  57 


77  52  55 
24  20  10 
62  32  23 
74  47  4 
79  55  50 
114  39  28 


p.  L. 

of 
Diff. 


3063 

9956 
9939 
9999 

3971 

9889 


9903 
9915 
9895 

9819 
9789 
3894 
3865 


9790 
9750 
9799 
9848 
9758 
9774 

9653 

9679 

9698 

9693^ 

9704 

3107 

9587 
9619 
9691 
9635 
3636 
3a')8 
3039 

9599 
9545 
3549 
3599 
9569 
3386 
9958 
9900 

9480 
9619 
9503 


9891 


XTIII. 
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GREENWICH  MEAN  TIME. 



LUNAR  DISTANCES 

• 

h 

Star't  Naa« 

P.  L. 

P.  L. 

P.L 

P.L. 

aad 

Midnight 

of 

xvi>. 

of 

XVI1P>. 

of 

XXIh. 

of 

22 

Poiitlon. 

O 

Diff. 

Diff. 

Diff. 

Diff. 

a  Arietifl 

W. 

O           /        // 

100  21     1 

3056 

O          1        If 

101  50    4 

3049 

103  19  16 

3043 

104  48  36 

3037 

Aldebarau 

W. 

69  46  18 

9948 

71  17  36 

9939 

72  49    5 

2031 

74  20  45 

9993 

Jupiter 
Pollux 

w. 

26  48  10 

S983 

28  20    0 

9913 

29  52    2 

9905 

31  24  15 

9895 

w. 

25  42  51 

9985 

27  13  23 

9973 

28  44  11 

9960 

30  15  14 

9947 

Spica 

E. 

65    8  31 

9965 

63  37  34 

9957 

62    627 

9950 

60  35  12 

9949 

23 

Aldebarau 

W. 

82    1  43 

9880 

83  34  28 

9879 

85    7  23 

9863 

86  40  29 

3854 

Jupiter 
Pollux 

W. 

39    8  14 

9851 

40  41  36 

9849 

42  15    9 

•  98:« 

43  48  54 

9895 

W. 

37  54  11 

989a 

39  26  39 

9889 

40  59  21 

9872 

42  32  16 

9809 

Spica 

E. 

52  56  39 

9908 

51  24  30 

9901 

49  52  12 

2894 

48  19  46 

2887 

Antares 

E. 

98  47  41 

9887 

97  15    5 

98n 

• 

95  42  17 

2869 

94    9  18 

2860 

24 

Aldebaran 

W. 

94  28  50 

9811 

96    3    4 

9809 

97  37  29 

2794 

99  12    5 

9785 

Jupiter 
Pollux 

W. 

51  40  29 

9781 

53  15  22 

9772 

54  50  27 

2763 

56  25  43 

9754 

W. 

50  19  57 

9814 

51  54    7 

3805 

53  28  29 

9795 

55    3    3 

9785 

Spica 

E. 

40  35  37 

9860 

39    2  27 

9855 

37  29  11 

2853 

35  55  50 

9849 

Antares 

E. 

86  21  36 

9817 

84  47  30 

9808 

83  13  13 

2800 

81  38  45 

9791 

25 

Jupiter 
Pollux 

W. 

64  24  55 

9712 

66    1  19 

9709 

67  37  55 

2605 

69  14  42 

2687 

W. 

62  58  54 

9741 

64  34  40 

9739 

66  10  38 

2739 

67  46  48 

2714 

Regulus 

W. 

27    3  54 

9784 

28  38  43 

9769 

30  13  51 

9756 

31  49  17 

9744 

Spica 

E. 

28    8  36 

9859 

26  35  15 

9858 

25    2    2 

9866 

23  29    0 

2879 

Antares 

E. 

73  43  37 

9750 

72    8    3 

9741 

70  32  18 

9733 

68  56  22 

2735 

Saturn 

E. 

113  13  13 

9766 

111  38    0 

2756 

110    2  35 

9747 

106  26  58 

gTJ9 

26 

Jupiter 
Pollux 

W. 

77  21  26 

9645 

78  59  20 

9636 

80  37  26 

9698 

82  15  43 

3690 

W. 

75  50  31 

9671 

77  27  50 

9669 

79    5  21 

9664 

80  43    3 

9645 

Regulus 

W. 

39  50  19 

9689 

41  27  14 

9678 

43    4  23 

9669 

44  41  45 

9658 

Antares 

E. 

60  54    2 

9686 

59  17    3 

9678 

57  39  54 

9671 

56    2  35 

3663 

Saturn 

E. 

100  26    2 

S695 

98  49  16 

9667 

97  12  19 

9679 

95  35  11 

3670 

Venus 

E. 

114  33  11 

3097 

113    4  58 

3088 

111  36  34 

3078 

110    7  58 

3069 

27 

Jupiter 
Pollux 

W. 

90  29  55 

9579 

92    9  19 

9571 

93  48  54 

9562 

95  28  41 

3554 

W. 

88  54  26 

9603 

90  33  17 

2585 

92  12  19 

3586 

98  51  33 

3578 

Regulus 

W. 

52  51  52 

9619 

54  30  31 

9603 

56    9  22 

9503 

57  48  26 

3585 

Antares 

E. 

47  53  36 

9699 

46  15  21 

9693 

44  36  57 

9617 

42  58  25 

9611 

Saturn 

E. 

87  26  37 

9698 

85  48  20 

2690 

84    9  52 

9611 

82  31  12 

9603 

a  Aquilae 

E. 

95  50  59 

3345 

94  27  40 

3333 

93    4    7 

3393 

91  40  22 

3313 

Venus 

E. 

102  42    5 

3099 

101  12  20 

3014 

99  42  24 

3004 

98  12  16 

9905 

28 

Jupiter 
Pollux 

W. 

103  50  23 

9514 

105  31  17 

2505 

107  12  23 

9497 

106  53  40 

3480 

W. 

102  10  32 

9537 

103  50  54 

2529 

105  31  27 

2521 

107  12  11 

3512 

Regulus 

W. 

66    6  47 

9541 

67  47    3 

2539 

69  27  32 

2524 

71    8  12 

9515 

Antares 

E. 

34  43  58 

9589 

33    4  48 

9586 

31  25  34 

9585 

29  46  18 

2585 

Saturn 

E. 

74  15    2 

9561 

72  35  14 

2553 

70  55  14 

9545 

69  15    3 

2536 

a  Aquilae 

E. 

84  39  17 

3989 

83  14  45 

3979 

81  50    9 

3976 

80  25  30 

3276 

Venus 

E. 

90  38  47 

9950 

89    7  31 

9940 

87  36    3 

9931 

86    4  24 

3999 

Sun 

E. 

125  31  38 

9890 

123  59    6 

9880 

122  26  21 

9860 

120  53  23 

9860 

29 

Regius 
Spica 

W. 

79  34  36 

9479 

81  16  28 

2463 

82  58  33 

9455 

84  40  50 

9446 

W. 

25  58  48 

9586 

27  38    0 

£>65 

29  17  43 

2545 

30  57  53 

9527 

Saturn 

E. 

60  51  14 

9494 

59    9  53 

2487 

57  28  21 

9478 

55  46  37 

2470 

a  Aquils 

E. 

73  22  38 

3994 

71  58  19 

3309 

70  34  10 

3312 

69  10  12 

xm 

Venus 

E. 

78  23  13 

9876 

76  50  24 

9887 

75  17  23 

2850 

73  44  11 

2849 

Sun 

E. 

113    5  28 

9819 

111  31  16 

2809 

109  56  51 

9793 

108  22  14 

2783 

v-,  ^ 
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AT  GREENWICH  APPARENT  NOON. 

• 

1 
1 

O 

§ 

1 

1 

2 
3 

THE  SUN'S 

Sidereal 

Ijime 

of  the 

Semi- 

dlametei 

passing 

the 
Merid- 
ian. 

Equation  of 

Time, 

to  he 

added  to 

Apparent 

Time, 

Dlir.  for 
1  hoar. 

AppoTtnt 
Right  Ascension. 

Diff.  for 
1  hoar. 

Apparent 
Declination. 

Dlff.for 
1  hour. 

Semi' 
diameter. 

Frid. 

Sat. 

Sun. 

h      m       H 

22  50  52.11 
22  54  36.19 
22  58  19.81 

9.347 
9.328 
9.309 

S.  t"  20  43"6 
6  57  49.3 
6  34  49.1 

57.12 
57.38 
57.62 

16 
16 
16 

10.21 
9.97 
9.71 

65.39 
65.32 
65.25 

12  27*01 
12  14.57 
12     1.67 

0.508 
0.527 
0.546 

1 

Mon. 

Tues. 

Wed. 

4 
5 
6 

23    2    2.97 
23     5  45.71 
23     9  28.05 

9.291 
9.273 
9.255 

6  11  43.3 

5  48  32.3 

.  5  25  16.5 

57.85 
58.06 
58.25 

16 
16 
16 

9.45 
9.19 
8.93 

65.17 
65.11 
65.05 

11  48.32 
11  34.55 
11  20.37 

0.564 
0.581 
0,599 

Thur. 

Frid. 

Sat. 

7 
8 
9 

23  13    9.99 
23  16  51.55 
23  20  32.75 

9.239 
9.224 
9.209 

5     1  56.3 
4  38  32.1 
4  15    4.3 

58.42 

58.58 
58.72 

16 
16 
16 

8.67 
8.41 
8.14 

64.99 
64.93 
64.89 

11     5.80 
10  50.85 
10  35.53 

0.615 
0.630 
0.645 

Sun. 
Mon. 
Tues. 

10 
11 
12 

23  24  13.60 
23  27  54.13 
23  31  34.35 

9.195 
9.182 
9.169 

3  51  33.2 
3  27  59.4 
3    4  23.1 

58.85 
58.96 
59.05 

16 
16 
16 

7.88 
7.62 
7.36 

64.83 
64.79 
64.75 

10  19.88 

10    3.90 

9  47.61 

0.659 
0.672 
0.685 

Wed. 
Thur. 
Frid. 

13 
14 
15 

23  35  14.28 
23  38  53.92 
23  42  33.30 

9.156 
9.145 
9.135 

2  40  44.8 
2  17    5.0 
1  53  24.0 

59.15 
59.19 
59.24 

16 
16 
16 

7.09 
6.83 
6.57 

64.71 
64.67 
64.64 

9  31.02 
9  14.16 
8  57.03 

0.698 
0.709 
0.719 

Sat. 

Sun, 

Mon. 

16 
17 

18 

23  46  12.44 
23  49  51.36 
23  53  30.08 

9.126 
9.117 
9.109 

1  29  42.1 
1     5  59.7 
0  42  17.1 

59.26 
59.27 
59.26 

16 
16 
16 

6.31 
6.04 
5.77 

64.61 
64.58 
64.54 

8  39.66 
8  22.07 
8    4.30 

0.728 
0.737 
0.745 

Tues. 

Wed.* 

Thur. 

19 
20 
21 

23  57     8.62 
0    0  47.01 
0    4  25.27 

9.102 
9.097 
9.092 

S.O  18  35.0 

N.O    5    6.4 

0  28  47.0 

59.25 
59.21 
59.17 

16 
16 
16 

5.50 
5.23 
4.96 

64.52 
64.50 
64.49 

7  46.34 
7  28.22 
7    9.97 

0.752 
0.757 
0.762 

Frid. 

Sat. 

Sun. 

22 
23 
24 

0    8    3.42 
0  11  41.48 
0  15  19.48 

9.088 
9.084 
9.082 

0  52  26.3 

1  16    3.8 
1  39  39.2 

59.10 
59.02 
58.92 

16 
16 
16 

4.69 
4.41 
4.14 

64.48 
64.47 
64.46 

6  51.62 
6  33.18 
6  14.67 

0.766 
0.770 
0.772 

Mon. 

Tucs. 

Wed. 

25 
26 
27 

0  18  57.44 
0  22  35.39 
0  26  13.35 

9.081 
9.081 
9.082 

2    3  12.2 
2  26  42.6 
2  50  10.0 

58.82 
58.71 

00.00 

16 
16 
16 

3.86 
3.58 
3.30 

64.46 
64.46 
64.47 

5  56.13 
5  37.59 
5  19.05 

0.773 
0.773 
0.772 

Thur. 

Frid. 

Sat. 

28 
29 
30 

0  29  51.34 
0  33  29.39 
0  37    7.51 

9.083 
9.086 
9.090 

3  13  34.1 

3  36  54.6 

4  0  11.2 

58.43 
58.27 
58.08 

16 
16 
16 

3.02 
2.73 
2.45 

64.47 
64.48 
64.49 

5    0.53 
4  42.07 
4  23.69 

0.771 
0.768 

0.764  : 

1 

Sun, 
Mon. 

31 
32 

0  40  45.73 
0  44  24.07 

9.095 
9.100 

4  23  23.3 
N.4  46  30.9 

57.90 
57.68 

16 
16 

2.16 

1.88 

64.50 
64.52 

4    5.41 
3  47.24 

0.759 
0.754 

NC 

»TC.— Mean  Time  of  the 

Bemidiame 

ter  passing  may  be  i 

band  by 

rabtraetiag  QklS  from  the  Sidereal  Time. 

u. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

o 

1 

1 

Equation  of 
Time, 
tobe 
ntbtracted 
Jroat 
Mean 
Time, 

Diff.  for 
1  hoar. 

Sidereal 

Time 

or 

Right  Aacenalon 

of 

Mean  Sun. 

Apparent 
Right  Aacension. 

Diff.  for 
1  hour. 

Apparent 
Declination. 

Dlif.for 
1  hoar. 

Frid. 
Sat. 
\Sun, 

1 

2 
3 

h      m       a 

22  50  50.16 
22  54  34.28 
22  58  17.94 

9.348 
9.329 
9.310 

S.  7  20  55.4 
6  58     1.0 
6  35    0.7 

57.13 
57.39 
57.63 

m       H 

12  27.11 
12  14.67 
12     1.78 

a 

0.508 
0.527 
0.546 

22  38  23!05 
22  42  19.61 
22  46  16.16 

1  Mon. 

ITues. 

'Wed. 

4 
5 

6 

23    2     1.14 
23     5  43.92 
23    9  26.30 

9.292 
9.274 
9.257 

6  11  54.7 
5  48  43.5 
5  25  27.5 

57.86 
58.07 
58.26 

11  48.43 
11  34.65 
11  20.48 

0.564 
0.581 
0.599 

22  50  12.71 
22  54    9.27 
22  58     5.82 

Thur. 

Frid. 

Sat 

7 
8 
9 

23  13    8.28 
23  16  49.89 
23  20  31.12 

9.241 
9.226 
9.211 

5    2    7.1 
4  38  42.7 
4  15  14.7 

58.43 
58.59 
58.73 

11     5.91 
10  50.97 
10  35.64 

0.615 
0.630 
0.645 

23    2    2.37 
23    5  58.92 
23    9  55.48 

Sun. 
Mon. 
Tues. 

1 

10 
11 
12 

23  24  12.02 
23  27  52.59 
23  31  32.85 

9.197 
9.184 
9.171 

3  51  43.4 
3  28    9.3 
3    4  32.7 

58.86 
58.97 
59.06 

10  19.99 

10    4.01 

9  47.71 

0.659 
0.672 
0.685 

23  13  52.03 
23  17  48.58 
23  21  45.14 

Wed. 
Thur. 
Frid. 

13 
14 
15 

23  35  12.82 
23  38  52.51 
23  42  31.93 

9.158 
9.147 
9.137 

2  40  54.2 
2  17  14.1 
1  53  32.8 

59.14 
59.20 
59.25 

9  31.13 
9  14.26 
8  57.14 

0.698 
0.709 
0.719 

23  25  41.69 
23  29  38.25 
23  33  34.79 

Sat. 

Sun. 

Mod. 

16 
17 
18 

23  46  11.12 
23  49  50.08 
23  53  28.85 

9.128 
9.119 
9.111 

1  29  50.6 
1     6    8.0 
0  42  25.1 

59.27 
59.28 
59.27 

8  39.77 
8  22.17 
8    4.39 

0.728 
0.737 
0.745 

23  37  31.35 
23  41  27.91 
23  45  24.46 

Tues. 
Wed. 
Thur. 

19 
20 
21 

23  57    7.44 
0    0  45.87 
0    4  24.18 

9.104 
9.099 
9.096 

S.  0  18  42.7 

N.O    4  59.1 

0  28  40.0 

59.26 
59.22 
59.18 

7  46.43 
7  38.31 
7  10.06 

0.752 
0.757 
0.762 

23  49  21.01 
23  53  17.56 
23  57  14.12 

Frid. 

Sat. 

Sun. 

22 
23 
24 

0    8    2.38 
0  11  40.49 
0  15  18.53 

9.090 
9.086 
9.084 

0  52  19.6 

1  15  57.3 
1  39  33.1 

59.11 
59.03 
58.93 

6  51.71 
6  33.27 
6  14.75 

0.766 

0.770 
0.772 

0     1  10.67 
0    5    7.22 
0    9     3.78 

Moa. 

Tues. 

Wed, 

25 
26 
27 

0  18  56.54 
0  22  34.54 
0  26  12.55 

9.083 
9.083 
9.064 

2    3    6.4 
2  26  37.1 
2  50    4.8 

58.83 
58.72 
58.59 

5  56.21 
5  37.66 
5  19.12 

0.773 
0.773 
0.772 

0  13    0.33 
0  16  56.88 
0  20  53.43 

Thur. 

Frid. 

Sat 

28 
29 
30 

0  29  50.59 
0  33  28.67 
0  37    6.84 

9.085 
9.088 
9.092 

3  13  29.2 

3  36  50.0 

4  0    6.9 

58.44 
58.28 
58.10 

5    0.61 
4  42.13 
4  23.75 

0.771 
0.768 
0.764 

0  24  49.98 
0  28  46.54 
0  32  43.09 

Sun. 
Mon. 

31 
32 

0  40  45.11 
0  44  23.49 

9.097 
9.102 

4  23  19.4 
N.  4  46  27.3 

57.91 
57.69 

4    5.47 
3  47.29 

0.759 
0.754 

0  36  39.64 
0  40  36.20 

NOTK.- 

■Thefl 

[exuidUmeter  for  Mea 

m  Hoon  mi 

Ay  be  aMumed  the  lazno  aa  the 

\i  for  Apparent  Noon. 

Diff.  for  1  hour 
+9*.8565 

A 
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AT  GREENWICH  MEAN  NOON. 

• 

1 

e 

.o 

■♦* 

1 

2 
3 

Si 

1 

THE  SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
Ihoor. 

Mean  Time 

of 
Sidereal  Oh. 

True  LONGITUDE. 

Dlff.  for 
1  hour. 

LATITUDE. 

X 

;i' 

61 
62 
63 

o 

341 
342 
343 

15  42.5 
15  50.0 
15  56.0 

15  50.3 

15  57.7 

16  3.6 

isd'.as 

150.28 
150.22 

+0.22 
+0.08 
-0.06 

9.9963084 
.9964219 
.9965364 

+47.0 
47.4 

47.8 

h      m       a 

1  21  23.57 
1  17  27.66 
1  13  31.75 

4 
5 
6 

64 
65 
66 

344 
345 
346 

16    0.4 
16     3.2 
16    4.4 

16     7.9 
16  10.6 
16  11.7 

150.15 
150.08 
150.01 

0.20 
0.31 
0.41 

.9966517 
.9967678 
.9968845 

48.1 

48.4 
48.6 

1     9  35.85 
1     5  39.94 
1     1  44.03 

7 
8 
9 

67 
68 
69 

347 
348 
349 

16    3.9 
16     1.6 
15  57.4 

16  11.1 
16     8.7 
16    4.4 

149.94 
149.87 
149.79 

0.49 
0.55 
0.57 

.9970016 
.9971190 
.9972366 

48.8 
48.9 
49.0 

0  57  48.12 
0  53  52.21 
0  49  56.31 

10 
11 
12 

70 
71 
72 

350 
351 
352 

15  51.3 
15  43.2 
15  33.0 

15  58.1 
15  50.0 
15  39.7 

149.71 
149.62 
149.53 

0.56 
0.52 
0.45 

.9973544 
.9974722 
.9975901 

49.1 
49.1 
49.2 

0  46    0.41 
0  42    4.50 
0  38    8.59 

13 
14 
15 

73 

74 
75 

353 
354 
355 

15  20.6 
15    5.9 
14  49.0 

15  27.2 
15  12.4 
14  55.4 

149.44 
149.35 
149.25 

0.36 
0.26 
0.14 

.9977083 
.9978267 
.9979453 

49.3 
49.4 
49.5 

0  34  12.68 
0  30  16.77 
0  26  20.86 

16 
17 

18 

76 

77 
78 

356 
357 
358 

14  29.8 
14    8.5 
13  44.9 

14  36.1 
14  14.7 
13  51.0 

149.16 
149.06 
148.97 

-0.01 

+0.12 

0.25 

.9980643 
.9981837 
.9983036 

49.6 
49.8 
50.0 

0  22  24.96 
0  18  29.05 
0  14  33.14 

19 
20 
21 

79 
80 
81 

359 
0 

1 

13  18.9 
12  50.6 
12  20.0 

13  24.9 
12  56.5 
12  25.8 

148.87 
148.78 
148.68 

0.35 
0.43 
0.50 

.9984240 
.9985450 
.9986669 

50.3 
50.6 
51.0 

0  10  37.23 
0    6  41.32 

C        0    2  45.4S 
\      23  56  49.51 

22 
23 
24 

82 
83 

84 

2 
3 

4 

11  47.2 
11  12.3 
10  35.3 

11  52.9 
11  17.9 
10  40.8 

148.59 
148.50 
148.41 

0.54 
0.55 
0.52 

.9987899 
.9989132 
.9990376 

51.3 
51.6 
51.9 

23  54  53.60 
23  50  57.69 
23  47     1.79 

25 
26 
27 

85 
86 

87 

5 
6 

7 

9  56.3 
9  15.3 
8  32.3 

10     1.7 
9  20.6 
8  37.5 

148.33 
148.25 
148.17 

0.46 
0.37 
0.27 

.9991628 
.9992887 
.9994152 

52.3 
52.6 
52.9 

23  43    5.88 
23  39     9.97 
23  35  14.07 

28 
29 
30 

88 
89 
90 

8 

9 

10 

7  47.4 
7    0.7 
6  12.2 

7  52.5 
7    5.7 
6  17.1 

148.09 
148.02 
147.94 

0.14 
+0.01 
-0.13 

.9995424 
.9996702 
.9997983 

53.1 
53.3 
53.4 

23  31  18.17 
23  27  22.26 
23  23  26.35 

31 
32 

91 
92 

11 
12 

5  21.9 
4  29.8 

5  26.7 
4  34.4 

147.87 
147.79 

0.26 
-0.37 

9.9999266 
0.0000549 

53.5 
+53.4 

23  19  30.44 
23  15  34.54 

N 

OTE:  X 

I  coireipondB  to  the  ir 

Kc  eqiUnox  of  t 

he  date,  A' 

to  the  mtan  04 

ininoxof  Januai 

yOd. 

Diff.  for  1  hour 
— 9».8296 

IV. 
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GREENWICH  MEAN  TIME. 

i 

THE  MOON'S 

1 

1 

2 
3 

SKMIDIJ 
Noon. 

kMVTBR. 
Midnight. 

HORIZONTAt 

.    PARALLAX. 

MKRIDIAK  PASSAGE. 

AGK. 

Nooo. 

DIff.  for 
1  hoar. 

Midnight 

DIff.  for 
1  hoar. 

DIff.  for 
1  hoar. 

Noon. 

15  55.2 

16  2,9 
16  10.1 

15  59.1 

16  6.6 
16  13.3 

58  18.9 

58  47.4 

59  13.7 

+1.21 
1.15 
1.02 

58  33.3 

59  0.9 
59  25.4 

+1.19 
1.10 
0.93 

h      m 

17  29.7 

18  26.6 

19  26.9 

m 
2.29 

2.45 

2.56 

d 

21.4 
22.4 
23.4 

4 
5 
6 

16  16.1 
16  20.4 
16  22.1 

16  18.5 
16  21.6 
16  21.9 

59  35.8 
59  51.4 
59  57.9 

0.80 

0.47 

40.05 

59  44.6 
59  55.9 
59  57.0 

0.65 
+0.27 
-0.19 

20  28.9 

21  30.4 

22  29.6 

2.58 
2.52 
2.39 

24.4 
25.4 
26.4 

7 
8 
9 

16  20.8 
16  16.2 
16     8.4 

16  18.9 
16  12.7 
16    3.5 

59  53.1 
59  36.2 

59    7.7 

-0.45 
0.96 
1.41 

59  46.2 
59  23.3 
58  49.6 

0.71 
1.19 
1.59 

23  25.2 

6 
0  17.3 

2.24 

2.10 

27.4 
28.4 
29.4 

10 
11 
12 

15  58.1 
15  45.9 
15  33.1 

15  52.2 
15  39.6 
15  26.8 

58  29.6 
57  45.0 
56  57.9 

1.75 
1.94 
1.96 

58    7.9 
57  21.6 
56  34.6 

1.86 
1.97 
1.92 

1    6.4 

1  53.6 

2  39.8 

2.00 
1.94 
t.92 

1.0 
2.0 
3.0 

13 
14 
15 

15  20.6 
15    9.4 
15    0.2 

15  14.8 
15    4.5 
14  56.5 

56  12.1 
55  30.9 
54  57.0 

1.83 
1.58 
1.23 

55  50.7 
55  12.9 
54  43.4 

1.72 
1.41 
1.04 

3  25.9 

4  12.6 

5  0.3 

1.93 
1.97 
2.01 

4.0 
5.0 
6.0 

16 
17 

18 

14  53.4 
14  49.4 

14  48.2 

14  51.1 
14  48.5 

14  48.7 

54  32.2 
54  17.4 
54  13.1 

0.83 
-0.40 
+0.04 

54  23.5 
54  14.0 
54  14.8 

0.62 
-0.18 

+0.25 

5  49.1 

6  38.8 

7  28.7 

2.05 
2.08 
2.08 

7.0 
8.0 
9.0 

19 
20 
21 

14  49.8 

14  54.0 

15  0.3 

14  51.6 

14  56.9 

15  4.1 

54  19.0 
54  34.2 
54  57.3 

0.45 
0.81 
1.11 

54  25.5 

54  44.9 

55  11.3 

0.64 
0.97 
1.22 

8  18.3 

9  7.0 
9  54.4 

2.05 
2.00 
1.95 

10.0 
11.0 
12.0 

22 
23 
24 

15    8.3 
15  17.3 
15  26.8 

15  12.7 
15  22.0 
15  31.5 

55  26.6 

55  59.8 

56  34.7 

1.32 
1.43 
1.46 

55  42.9 

56  17.2 
56  52.1 

1.39 
1.46 
1.43 

10  40.5 

11  25.8 

12  10.7 

1.90 
1.88 
1.88 

13.0 
14.0 
15.0 

25 
26 

27 

15  36.1 
15  44.8 
15  52.4 

15  40.6 
15  48.7 
15  55.7 

57    9.0 

57  40.8 

58  8.7 

1.39 
1.25 
1.07 

57  25.3 

57  55.3 

58  20.9 

1.33 
1.16 
0.96 

12  56.3 

13  43.4 

14  32.9 

1.93 
2.01 
2.13 

16.0 
17.0 
18.0 

28 

29 
30 

15  58.7 

16  3.6 
16    7.3 

16     1.3 
16    5.6 
16    8.6 

58  31.8 

58  50.0 

59  3.3 

0.86 
0.65 
0.46 

58  41.5 

58  57.3 

59  8.2 

0.76 
0.55 
0.36 

15  25.6 

16  21.8 

17  21.1 

2.27 
2.41 
2.52 

19.0 
20.0 
21.0 

31 
32 

16    9.6 
16  10.8 

16  10.3 
16  10.8 

59  12.1 
59  16.2 

0.27 
40.08 

59  14.7 
59  16.5 

+0.17 
-0.02 

18  22.0 

19  22.6 

2.54 

2.48 

22.0 
23.0 

^ 
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V. 


.m* 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Afceniloo. 


Dlff. 
for  1  m. 


DecUnHtion. 


Dlff. 
forlm. 


h  m   1 

0 

15  30  22.89 

1 

15  32  38.95 

2 

15  34  55.37 

3 

15  37  12.15 

4 

15  39  29^29 

5 

15  41  46.78 

6 

15  44  4.63 

7 

15  46  22JB4 

8 

15  48  41.42 

9 

15  51  0.36 

10 

15  53  19.67 

11 

15  55  39.34 

12 

15  57  59.38 

13 

16  0  19.79 

14 

16  2  40ii6 

15 

16  5  1.70 

16 

16  7  23JJ2 

17 

16  9  45.10 

18 

16  12  7.34 

19 

16  14  29.96 

20 

16  16  52.94 

21 

16  19  16.29 

22 

16  21  4aoi 

23 

16  24  4.09 

FRIDAY  1. 


S.W48  S.  16  58  22.7 

2.3707  17    9  17.5 

a.»767  17  20    6.9 

3.9897  17  30  51.0 

9.8886  17  41   29.6 

9J3945  17  52     2.7 

9.3005  18    2  30.3 

9.3065  18  12  52.2 

9.3196  18  23    8.2 

9.3187  18  33  18.2 

9.3948  18  43  220) 

9.3309  18  53  20.4 

9.3370  19     3  12.3 

9.3431  19  12  58.0 

9.3499  19  22  37.4 

9.3553  19  32  10.4 

9.3615  19  41  36.9 

9.3677  19  50  56.8 

9.3738  20     0  10.0 

9.3800  20    9  16.5 

9.3861  20  18  16.1 

9.3999  20  27    8.8 

9.3963  20  35  54.5 

9.4044  S.20  44  33.1 


10JI57 

10.666 

10.779 

10.689 

10.507 

10.506 

10.413 

10.316 

10J217 

10.117 

10.018 

9.917 

9.814 

9.710 

9304 

9.496 

9.387 

9.976 

9.164 

9.050 

8J»5 

8.890 

8.708 

8.583 


SATURDAY  2. 


0 

16  26  28.54 

1 

16  28  53.35 

2 

16  31  18.52 

3 

16  33  44.06 

4 

16  36  9.96 

5 

16  38  36.22 

6 

16  41  2.83 

7 

16  43  29.80 

8 

16  45  67.12 

9 

16  48  24.79 

10 

16  50  52.81 

11 

16  53  21.18 

12 

16  55  49.89 

13 

16  58  18.94 

14 

17  0  48.32 

15 

17  3  18.04 

16 

17  5  48.09 

17 

17  8  18.47 

18 

17  10  49.17 

19 

17  13  20.19 

20 

17  15  51.52 

21 

17  18  23.17 

22 

17  20  55.12 

23 

17  23  27.37 

24 

17  25  59.92 

9.4105 

9.4165 

9.4996 

9.4387 

9v4347 

9.4407 

9.4467 

9.4SQ5 

9.4583 

9.4649 

9.4700 

8.4757 

9.4813 

3.4870 

8.4997 

9.4989 

9.5037 

8.5090 

3.5143 

2.5196 

2.5348 

2.5300 

2.5350 

2.5400 


S.20 

21 

21 

21 

21 

21 

21 

21 

21 

22 

22 

22 

22 

22 

22 

22 

22 

22 

23 

23 

23 

23 

23 

23 


2.5449  S.  23 


53  4.5 
1  28.6 
9  45.4 

17  54.8 
25  56.6 
33  50.8 
41  37aJ 
49  16.0 
56  46.9 

4    9.8 
11  24.6 

18  31.4 
25  30.0 
32  20.4 
39    2.4 

35.9 
0.9 
17.4 
25.2 
24.3 
14.5 
55.9 
28.3 
51.7 
6.1 


45 
52 

58 
4 
10 
16 
21 
27 
32 
38 


Hoar. 


Right  Afloeniion. 


Diff. 
for  1  m. 


DecUoation. 


Diff. 
for  1  m. 


8.463 
6.341 
8J919 
8.004 
7.966 
7.839 
7.710 
7JS80 
7.448 
7.315 
7.180 
7.045 
6JX)9 
6.770 

6an9 

6.487 
6.346 
6.903 
6.058 
5.911 
5.763 
5.615 
5.465 
5.315 
5.164 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  3. 


h  m.  ■ 

17  25  59.92 
17  28  32.76 
17  31  5.89 
17  33  39.30 
17  36  12.99 
17  38  46.94 
17  41  21.16 
17  43  55.64 
17  46  30.37 
17  49  5.35 
17  51  40.57 
17  54  16.03 
17  56  51.72 

17  59  27.63 

18  2  3.75 
18  4  40.08 
18  7  16.61 
18  9  53.33 
18  12  30.23 
18  15  7.31 
18  17  44.56 
18  20  21.98 
18  22  59.56 
18  25  37.28 


2.5449 
2.5408 
2.5545 
3.5592 
2.5637 
2.5682 
2.5725 
2.5768 
2.5810 
9.5650 
2.5890 
2.5999 
9.5967 
9.6003 
9.6038 

%Mm 

9.6105 
9.6137 
9a»167 
9.6195 
2.6833 
9.6350 
2.6975 
9.6999 


S.23  38 
23  43 
23  48 
23  52 
23  57 


24 
24 
24 


1 

6 

10 


24  14 
24  18 
24  21 
24  25 
24  28 
24  31 
24  34 
24  37 
24  40 
24  42 
24  45 
24  47 
24  49 
24  51 
24  52 
S.24  54 


1/ 
6.1 

11.3 
7.2 
53.9 
31J2 
59.0 
17.4 
26.2 
25.5 
15.1 
54.9 
25.0 
45.2 
55.5 
55.9i 
46.3, 
26.7! 
57.0 
17.21 
27.2 
27.0, 
16.7 
56.1 
25.1 


MONDAY  4. 


18  28 
18  30 
18  33 
18  36 
18  38 
18  41 
18  44 
18  46 
18  49 
18  52 
18  54 
18  57 

18  59 

19  2 


19 
19 


5 
7 


19  10 
19  13 
19  15 
19  18 
19  21 
19  23 
19  26 
19  29 
19  31 


15.14 
53.13 
31.24 

9.47 
47.81 
26.24 

4.77 
4a38 
22.06 

0.80 
39.60 
18.45] 
57.34 
36.26| 
15.20 
54.15 
33.10 
12.05 
50.99 
29.91 

8.79 
47.64 
26.44 

5.18 
43.86 


9UQ21  S. 

201343 

2.6369 

2Ui381 

2.6398 

2.6413 

2.6428 

2.6441 

2.6458 

9.6462 

9.6471 

2.6478 

2.6484 

2UM88 

2.6491 

2.6499 

9.6499 

9.6491 

9.6489 

2.6484 

2.6478 

2.6471 

2.6462 

9.6459 

2.6440' S 


24  55 
24  56 
24  57 
24  58 
24  59 
24  59 

24  59 

25  0 
24  59 
24  59 
24  59 
24  58 
24  57 
24  56 
24  55 
24  54 
24  52 
24  51 
24  49 
24  47 
24  45 
24  42 
24  40 
24  37 

.24  34 


43.7 
52.0 
49i)j 
37.3: 
14.3; 
40.8: 
56.81 
2.3! 
57.3! 
41.7 
15.6 
39.0 
51.8 

54.o; 

45.6 
26.6 
57.0 
16.9 
26.3 
25.1 
13.3 
50.9 
18.0 
34.7 
40.9 


5.164 

5.010 

4.655 

4.700 

4.543 

4.385 

4.927 

4.067 

3JM8 

3.745 

3.589 

3.490 

3.355 

3U)60 

94194 

9.757 

9.581 

9.421 

2J9S8 

2.083 

1J»19 

1.743 

1.570 

1J96 


1.394 
1.053 
0.878 
0.704 
0.530 
0.355 
0.180 
-0.005 

0.347 
0.589 
0.699 
0.675 
\JXA 
1.998 
1.406 
1.580 
1.75C 
1J31 
9.106 
84985 
8.460 
8.635 
8.609 
84»4 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aieenflion. 

Dlff. 
for  1  m. 

Diff. 
forlm. 

Hour. 

Right  Aieottion. 

Dlff. 
for  1  m. 

Dlff. 
for  1  m. 

TU 

ESDA 

Y  5. 

THURSDAY  7. 

h    m      ■ 

■ 

S.24'3^4d;9 

II 

h    m      ■ 

1 

0         1         It    \       II             1 

0 

19  31  43.86 

9.6440 

9J)84 

0 

21  35    3.04 

9.4590 

S.19    5    4.3 

10.319 

1 

19  34  22.46 

9.6497 

24  31  36.6 

3.158 

1 

21  37  30.41 

9.4533 

18  54  42.0 

10.439 

2 

19  37    0.98 

9.6413 

24  28  21.9 

3.339 

2 

21  39  57.44 

9.4477 

18  44  12.5 

10.550 

3 

19  39  39.42 

90098 

24  24  56.7 

3.506 

3 

21  42  24.13 

9.4490 

18  33  36.0 

10.666 

4 

19  42  17.76 

9U08L 

24  21  21.1 

3.679 

4 

21  44  50.48 

9.4363 

18  22  52.6 

10.781 

5 

19  44  55.99 

9.6363 

24  17  35.2 

3.860 

5 

21  47  16.49 

9.4J07 

18  12    2.3 

10.894 

6 

19  47  34.11 

9Un43 

24  13  39.1 

4.091 

6 

21  49  42.16 

9.4950 

18    1     5.3 

11.006 

7 

19  50  12.11 

9.63S9 

24    9  32.7 

4.193 

7 

21  52    7.49 

9.4193 

17  50    1.6 

11.116 

8 

19  52  49i)7 
19  55  27.70 

9.6300 

24    5  15.9 

4.365 

8 

21  54  32.48 

9.4137 

17  38  51.4 

11^294 

9 

9.am 

24    0  48.9 

4.535 

9 

21  56  57.12 

9.4080 

17  27  34.7 

11.331 

10 

19  58    5.28 

9.6959 

23  56  11.7 

4.703 

10 

21  59  21.42 

9.4093 

17  16  11.8 

11.436 

11 

20    0  42.71 

9.6995 

23  51  24.5 

4.871 

11 

22    1  45.37 

9.3964 

17    4  42.6 

11.539 

12 

20    3  19.98 

9JS196 

23  46  27.2 

5.038 

12 

22    4    8.98 

9.3906 

16  53    7.2 

11.640 

13 

20    5  57.08 

9.6170 

23  41  19.9 

5.905 

13 

22    6  32.24 

9.3848 

16  41  25.7 

11.739 

14 

20    8  34.00 

9.6140 

23  36    2.6 

5.371 

14 

22    8  55.16 

9.3791 

16  29  38.4 

11.837 

15 

20  11  10.75 

9.6109 

23  30  35.3 

5J07 

15 

22  11  17.74 

9.3734 

16  17  45.5 

11.933 

16 

20  13  47.31 

Qjxm 

23  24  58.1 

5.701 

16 

22  13  39.97 

9.3676 

16    5  46.8 

19.097 

17 

20  16  23.67 

9.6043 

23  19  11.2 

5.863 

17 

22  16    1.86 

9..1618 

15  53  42.4 

19.190 

18 

20  18  59.82 

9.6008 

23  13  14.5 

6.096 

18 

22  18  23.40 

9.3561 

15  41  32.4 

19.919 

19 

20  21  35.77 

9.5973 

23    7    8.1 

6.187 

19 

22  20  44.60 

9.3506 

15  29  17.0 

19.300 

20 

20  24  11.50 

9.5937 

23    0  52.1 

6.347 

20 

22  23    5.46 

9.3448 

15  16  56.4 

19.386 

21 

20  26  47.01 

9.5900 

22  54  26.4 

6.507 

21 

22  25  25.98 

9J399 

15    4  30.7 

19.471 

22 

20  29  22.29 

9.5869 

22  47  51.2 

6.665 

22 

22  27  46.16 

9.3335 

14  51  59.9 

19JV55 

23 

20  31  57.34 

9.5893 

S.22  41    6.6 

6.890 

23 

22  30    6.00 

9.3978 

S.  14  39  24.1 

19.638 

WEI 

)NESI 

)AY  6. 

F] 

RIDA\ 

'  8. 

0 

20  34  32.15 

9.5789 

S.22  34  12.7 

6.976 

0 

22  32  25.50 

9.39ifii 

S.  14  26  43.4 

• 

19.718 

1 

20  37    6.71 

9.5740 

22  27    9.4 

7.130 

1 

22  34  44.67 

9.3167 

14  13  58.0 

19.796 

2 

20  39  41.02 

9.5696 

22  19  56.9 

7.984 

2 

22  37    3.50 

9.3111 

14    1    7.9 

19.874 

3 

20  42  15.08 

9.5655 

22  12  35.1 

7.438 

3 

22  39  22.00 

9.3055 

13  48  13.2 

19.949 

4 

20  44  48.88 

9.5610 

22    5    4.2 

7.590 

4 

22  41  40.17 

9.3000 

13  35  14.1 

13.091 

5 

20  47  22.10 

9.5565 

21  57  24.4 

7.739 

5 

22  43  58.01 

9J2945 

13  22  10.7 

13.099 

6 

20  49  55.65 

9.5590 

21  49  35.6 

7.887 

6 

22  46  15.52 

9.9891 

13    9    3,1 

13.161 

7 

20  52  28.63 

9.5473 

21  41  38.0 

8.094 

7 

22  48  32.71 

9J2837 

12  55  51.4 

13.929 

8 

20  55    1.32 

9.5495 

21  33  31.5 

8.180 

8 

22  .50  49.57 

9.9783 

12  42  35.6 

13J297 

9 

20  57  33.r,^ 

9.5377 

21  25  16.3 

8.395 

9 

22  53    6.11 

9.9730 

12  29  15.8 

13.'^ 

10 

21    0    5.85 

9.5399 

21  16  52.5 

8.467 

10 

22  55  22.^)3 

9.9677 

12- 15  52JJ 

13.494 

11 

21    2  37.67 

9.5980 

21    8  20.3 

8.607 

11 

22  57  38.24 

9.9694 

12    2  24.9 

13.484 

12 

21    5    9.20 

9JK230 

20  59  39.6 

8.748 

12 

22  59  53.83 

9J2579 

11  48  54.1 

13.549 

13 

21     7  40.42 

9.5180 

20  50  50.5 

8.887 

13 

23    2    9.11 

9J3590 

11  35  19.8 

13.601 

14 

21  10  11.34 

9.5198 

20  41  53.1 

9.094 

14 

23    4  24.08 

9.9468 

11  21  42.0 

13.658 

15 

21  12  41.95 

9.5076 

20  32  47.5 

9.160 

15 

23    6  38.74 

9JM17 

11    8    0.9 

13.719 

16 

21  15  12.25 

9.5099 

20  23  33.8 

9.994 

16 

23    8  53.09 

9J2367 

10  54  16.6 

13.764 

17 

21  17  42ja 

9.4970 

20  14  12.2 

9.496 

17 

23  11    7.15 

9.9318 

10  40  29.2 

13.814  1 

18 

21  20  11.89 

9.4017 

20    4  42.7 

9.558 

18 

23  13  20.91 

9.9968 

10  26  38.9 

13.889 

19 

21  22  41.23 

9.4863 

19  55    5.3 

9.688 

19 

23  15  34.37 

9.9918 

10  12  45.8 

13.909 

20 

21  25  10.25 

9.4809 

19  45  20.2 

9.816 

20 

23  17  47.54 

9J»169 

9  58  49.8 

13.957 

21 

21  27  38.94 

9.4755 

19  35  27.4 

9.949 

21 

23  20    0.42 

9.9192 

9  44  50.9 

14.003 

22 

21  30    7.31 

9.4700 

19  25  27.1 

10.067 

22 

23  22  13.01 

9.9074 

9  30  49.4 

14.044 

23 

21  32  35^ 

9.4645 

19  15  19.4 

10.190 

23 

23  24  25.32 

9.9097 

9' 16  45.6 

14.089 

24 

21  35    a04 

9.4590 

S.19    5    4.3 

10.319 

24 

23  26  37.34 

9.1980 

S.  9    2  39.5 

14.191 

A^ 
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VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AflMMlon. 

DIff. 
forlm. 

piff. 

for  1  m. 

Hour. 

Right  AM«nfkui. 

Diff. 
forlm. 

DecUnatioii. 

Diff. 
for  1  m. 

SATURDAY  9. 

MONDAY  11. 

h     m     s 

B 

O        *         It 

// 

h     m      1 

M 

0        /         «/ 

u 

0 

23  26  37.34 

9.1980 

S.  9    2  39.5 

14.191 

0 

1    7  53.11 

94)459 

N.  2  31  25.6 

14J963 

1 

23  28  49.09 

9.1934 

8  48  31.1 

14.159 

1 

1    9  55.77 

94)435 

2  45  40.5 

14.939 

2 

23  31    0.56 

9.1888 

8  34  20.4 

14.196 

2 

1  11  58.33 

9.0418 

2  59  53.5 

14JiM)S 

3 

23  33  11.76 

9.1643 

8  20    7.5 

144291 

3 

1  14    0.80 

9.0403 

3  14    4.7 

14.171 

4 

23  35  22.69 

9.1799 

8    5  52.7 

14J264 

4 

1  16    3.18 

94)388 

3  28  14.0 

'   14.139 

5 

23  37  33.36 

9.1756 

7  51  35.9 

144295 

5 

1  18    5.47 

9.0375 

3  42  21.4 

14.106 

6 

23  39  43.77 

9.1713 

7  37  17.3 

14.394 

6 

1  20    7.68 

9.0369 

3  56  26.7 

14.071 

7 

23  41  53.92 

9.1670 

7  22  57.0 

14.359 

7 

1  22    9.81 

9.0349 

4  10  29.9 

14.035 

8 

23  44    3.82 

9.1896 

7    8  35.1 

14.377 

8 

]  24  11.87 

9.0337 

4  24  30.9 

13.999 

9 

23  46  13.46 

9.1586 

6  54  11.7 

14.409 

9 

1  26  13.86 

9.0395 

4  38  29.7 

13.961 

10 

23  48  22.86 

9.1545 

6  39  46.9 

14.435 

10 

1  28  15.78 

9.0313 

4  52  26.2 

134Wi 

11 

23  50  32.01 

9.1505 

6  25  20.7 

14.448 

11 

1  30  17.63 

9.0303 

5    6  20.3 

13.883 

12 

23  52  40.92 

9.1465 

6  10  53.1 

14.460 

12 

1  32  19.42 

9.0993 

5  20  12.1 

13.849 

13 

23  54  49.60 

9.1435 

5  56  24.4 

14.467 

13 

1  34  21.16 

9.0983 

5  34    1.4 

13.600 

14 

23  56  58.04 

9.1386 

5  41  54.7 

14.509 

14 

1  36  22.84 

9.0975 

5  47  48.1 

13.756 

15 

23  59    6.25 

9.1348 

5  27  24.1 

14.517 

15 

1  38  24.47 

9.0967 

6    1  32.1 

13.719 

16 

0    1  14.24 

9.1311 

5  12  52.6 

14.539 

16 

1  40  26.05 

9.0960 

6  15  13.5 

13.667 

17 

0    3  22.00 

9.1975 

4  58  20.2 

14.546 

17 

1  42  27.59 

94)953 

6  28  52.2 

134)91 

18 

0    5  29.54 

9.1939 

4  43  47.0 

14.557 

18 

1  44  29.09 

9.0947 

6  42  28.1 

13.575    1 

19 

0    7  36.87 

9.1903 

4  29  13.3 

14.566 

19 

1  46  30.56 

9.0941 

6  56    1.2 

13.536 

20 

0    9  43i)9 

9.1168 

4  14  39.1 

14JS75 

20 

1  48  31.99 

94)935 

7    9  31.4 

13.478    1 

21 

0  11  50.90 

9.1134 

4    0    4.3 

144i83 

21 

1  50  33.39 

9.0930 

7  22  58.6 

13.496 

22 

0  13  57.61 

9.1100 

3  45  29.1 

14.569 

22 

1  52  34.76 

9.0996 

7  36  22.8 

13.376 

23 

0  16    4.12 

9.1067 

S.  3  30  53.7 

14.591 

23 

1  54  36.11 

94KeJ3 

N.  7  49  43.9 

13.396 

SU 

NDAl 

r  10. 

TU 

ESDA 

Y  12. 

* 

• 
0 

0  18  10.43 

9.1035 

S.  3  16  18.2 

14.59Q 

0 

1  56  37.44 

9.0990 

N.  8    3    1.9 

13.974 

1 

0  20  16.55 

9.1003 

3    1  42.6 

14.594 

1 

1  58  38.75 

9.0917 

8  16  ia7 

13.9M 

2 

0  22  22.48 

9.0979 

2  47    6.9 

14.596 

2 

2    0  40.05 

9.0915 

8  29  28.2 

13.165 

3 

0  24  28J23 

94)949 

2  32  31.2 

14.594 

3 

2    2  41.34 

9.0913 

8  42  36.5 

13.110 

4 

0  26  33.79 

94)919 

2  17  55.7 

14.590 

4 

2    4  42.62 

9.0913 

8  55  41.4 

134)54 

5 

0  28  39.18 

90)883 

2    3  20.4 

14.566 

5 

2    6  43.90 

9.0913 

9    8  42.9 

19.998 

6 

0  30  44.40 

94)855 

1  48  45.3 

14.561 

6 

2    8  45.18 

9.0913 

9  21  41.1 

194)41 

7 

0  32  49.45 

94)897 

1  34  10.6 

14.573 

7 

2  10  46.46 

9.0913 

9  ;i4  a5.8 

19.881 

8 

0  34  54.33 

94)600 

1  19  36.5 

14.564 

8 

2  12  47.74 

94)913 

9  47  26.8 

19.619 

9 

0  36  59.05 

9.0773 

1    5    2.9 

14.555 

9 

2  14  49.03 

9.0915 

10    0  14.1 

19.756 

JO 

0  39    3.62 

9.0748 

0  50  29.9 

14.544 

10 

2  16  50.33 

9.0917 

10  12  57.8 

19.698 

11 

0  41    8.03 

94)793 

0  35  57.6 

14.533 

11 

2  18  51.65 

9.0990 

10  25  37.8 

19.637 

12 

0  43  12.29 

9.0698 

0  21  26.0 

14.590 

12 

2  20  52.98 

94)993 

10  38  14.2 

19.575 

13 

0  45  16.41 

94)673 

S.  0    6  55.3 

14.505 

13 

2  22  54.33 

9.0997 

10  50  4a7 

19.510 

14 

0  47  20.38 

9.0650 

N.  0    7  34.5 

14.469 

14 

2  24  55.70 

9.0931 

11    3  15.3 

19.445 

15 

0  49  24.21 

94)697 

0  22    3.3 

14.471 

15 

2  26  57.10 

9.0935 

11  15  40.0 

19.378 

16 

0  51  27.91 

94)605 

0  36  31.0 

14.453 

16 

2  28  58.53 

94B40 

11  28    0.7 

19.311 

17 

0  53  31.48 

9.0563 

0  50  57.6 

14.433 

17 

2  30  59.98 

9.0945 

11  40  17.4 

19.945 

18 

0  55  34.92 

94)563 

1    5  23.0 

14.419 

18 

2  33    1.47 

9.0951 

11  52  30.2 

19.179 

19 

0  57  38.24 

9.0543 

1  19  47.0 

14.389 

19 

2  35    3.00 

9.0957 

12    4  38.9 

19.110 

20 

0  59  41.44 

9.0599 

1  34    9.7 

14.366 

20 

2  37    4.56 

94)963 

12  16  43.4 

19.039 

21 

1    1  44.52 

94)90S 

1  48  31.0 

14.343 

21 

2  39    6.16 

9.0970 

12  28  4a6 

11.968 

22 

1    3  47.49 

94)485 

2    2  50.8 

14.317 

22 

2  41    7.81 

94)978 

12  40  39.6 

11.888 

23 

1    5  50.35 

94)466 

2  17    9.0 

14J99n 

23 

2  43    9.50 

9.0985 

12  52  31.4 

11.897 

24 

1   7  sail 

%M£Q, 

N.  2  31  2,5.6 

14.963 

24 

2  45  11.24 

94)993 

N.13    4  18.8 

11.755 
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6BEENWICH  MEAN  TIME 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight 


Dlff. 
for  1  m. 


DeclinftUon. 


Dlff. 
for  1  m. 


Honr. 


Bight  AMOuioii. 


Dlff. 
for  1  m. 


DoeUmUioii. 


Diff. 

for  1  m. 


WEDNESDAY  13. 


h    m      II 

• 

0 

•0 

2  45  IIM 

3.0309 

N.13 

1 

2  47  13.03 

8jn08 

13 

2 

2  49  14.87 

3.0313 

13 

3 

2  51  16.77 

3.0331 

13 

4 

2  53  18.72 

8.0330 

13 

5 

2  55  20.73 

3.0340 

14 

6 

2  57  22.81 

8.0351 

14 

7 

2  59  24.95 

8.0363 

14 

8 

3    1  27.16 

8.0373 

14 

9 

3    3  29.43 

8.0385 

14 

10 

3    5  31.77 

3.0397 

14 

11 

3    7  34.19 

3.0410 

15 

12 

3    9  36.68 

3^)433 

15 

13 

3  11  39.25 

301434 

15 

14 

3  13  41.89 

3.0447 

15 

15 

3  15  44.61 

3J)460 

15 

16 

3  17  47.41 

8.0473 

16 

17 

3  19  50.30 

3.0468 

16 

18 

3  21  53.28 

3J»03 

16 

19 

3  23  56.34 

3.0517 

16 

20 

3  25  59.49 

3Jfi33 

16 

21 

3  28    2.72 

341547 

16 

22 

3  30    6.04 

3.0561 

17 

23 

3  32    9.45 

801576 

N.17 

4  18.8 
16  1.9 
27  40.5 
39  14.7 
50  44.4 

2  9.5 
13  30.1 
24  46.0 
35  57.3 
47  3.9 
58    5.7 

9  2.8 
19  54.9 
30  42.1 
41  24.5 
52    2.0 

2  34.4 
13  1.8 
23  24.0 
33  41.2 
43  53iJ 
54    0.0 

4  1.6 
13  58.0 


11.755 
11.681 
11.607 
11.533 
11.457 
11.361 
11.304 
11.336 
1J.149 
11.070 
10.900 
10.909 
10.836 
10.747 
10.666 
10.583 
10.496 
10.414 
10.330 
10.344 
10.157 
10.070 
9.983 
9.896 


THURSDAY  14. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

3  34  12.96 

3.0593 

N.17  23  49.1, 

9.807 

0 

1 

3  36  16.56 

3.0606' 

17  33  34.8! 

9.717 

1 

2 

3  38  20.26 

3.0634* 

17  43  15.1 

9.687 

2 

3 

3  40  24.06 

3.0640 

17  52  50.0 

9.537 

3 

4 

3  42  27i)5 

3.0657' 

18    2  19.5 

9.446 

4 

5 

3  44  31.94 

3.0673| 

18  11  43.5 

9.354 

5 

6 

3  46  36.04 

80)600; 

18  21    2.0 

9.361 

6 

7 

3  48  40J24 

30)706 

18  30  14.9 

9.168 

7 

8 

3  50  44.54 

3.0733 

18  39  22.2 

9.076 

8 

9 

3  52  48.93 

3.0740 

18  48  24.0 

6.9S3 

9 

10 

3  54  53.43 

3.0758 

18  57  20.1 

8.687 

10 

11 

3  56  58.04 

30)776 

19    6  10.4 

6.793 

11 

12 

3  59    2.75 

3.0794 

19  14  55.0 

8.695 

12 

13 

4     1    7.57 

30)613 

19  23  a3.9 

8.600 

13 

14 

4    3  12.49 

30)889 

19  32    7.1 

6.504 

14 

15 

4    5  17.52 

3.0847 

19  40  34.4 

8.406 

15 

16 

4    7  22.66 

30)665 

19  48  55.8 

6.306 

16 

17 

4    9  27.91 

3.0683 

19  57  11.4 

6.310 

17 

18 

4  11  33.26 

3.0899 

20    5  21.0 

6.113 

18 

19 

4  13  38.72 

3.0917 

20  13  24.7 

6.013 

19 

20 

4  15  44.29 

3.0936 

20  21  22.4 

7.913 

20 

21 

4  17  49.97 

30)955 

20  29  14.2 

7.613 

21 

22 

4  19  55.76 

3.0973 

20  36  59.9 

7.711 

22 

23 

4  22    1.66 

80)091 

20  44  39.5 

7.610 

23 

24 

4  24    7.67 

3aoio 

N.20  52  13.2 

7.509 

24 

FRIDAY  15. 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 


m 

24 

26 

28 

30 

32 

34 

36 

38 

40 

43 

45 

47 

49 

51 

53 

55 

57 

0 

2 

4 

6 

8 

10 

12 


7.67 
13.79 
20.02 
26.35 
32.79 
39.34 
46.00! 
52.77 
59.64 

6.62 
13.71 
20.90 
28.20 
35.60 
43.11 
50.72 
58.43 

6.24 
14.16 
22.18 
30.29 
38.49 
46.79 
55.18 


H 

3.1010 

3.1086 

3.1046 

8.1064 

3.1063 

3.1100 

3.1116; 

3.1136 

8.1154 

3.1173 

3.1190 

3.1307 

3.1335 

3.1343 

3J860 

3.1377 

3.1399 

3.13]  0 

3.1387 

8.1343 

8.1359 

3.1375 

3.1391 

3.1407 


Ni20  52 

20  59 

21  7 
21  14 
21  21 
21  28 
21  35 
21  42 
21  48 

21  55 

22  2 
22  8 
22  14 
22  21 
22  27 
22  23 
22  38 
22  44 
22  50 

22  55 

23  1 
23  6 
23  11 

N.23  17 


II 


ia2 

40.6 

1.9 

17.0 

25.9 

28.5 

24.9 

15.1 

58.9 

36.3 

7.4 

32.1 

50.3 

2.1 

7.4 

6.3 

58.7 

44.5 

23.7 

56.4 

22.5 

41.9 

54.7 

0.8 


SATURDAY  16. 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 


15 
17 
19 
21 
23 
25 
27 
30 
32 
34 
36 
38 
40 
43 
45 
47 
49 
51 
53 
56 
58 
0 
2 
4 
6 


3.67| 
12.25 
20.92 
29.68 
38.53 
47.46 
.56.48 

5.58; 
14.76 
24.02 
33.36 
42.77 
52.26 

1.82 
11.45 
21.15 
30.91| 
40.74! 
50.63i 

0.581 
10.58| 
20.64 
30.75 
40.91 
51.13 


8.1433J  N.23 
8.1436       23 


23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

8.17061  N.24 


3.1453 
3.1466 
3.1483 
3.1496 
3.1510 
3.1583 
3.1537 
3.1551 
3.1564 
3.1576 
3.1588 
3.1600 
3.1613 
3.1093 
3.1633 
3.1643 
3.1653 
3.1663 
8.1673 
8.1661 
3.1690 
3.1606 


22  0.21 
26  52.9 

31  38.9 

36  18.1 
40  50.5 
45  16.2 
49  35.0 
53  47.0 
57  52.2 

1  50.5 

5  41.9 

9  26.4 

13    4.0 

16  34.7 

19  58.4 

23  15.2 
26  25.0 
29  27.8 

32  23.6 
35  12.4 

37  54.2 
40  29.0 
42  56.8 
45  17.5 
47  31.0 


7.509 
7.406 
7.303 
7.300 
7.006 
6.993 
6.688 
6.763 
6.677 
6.571 
6.465 
6.356 
6.350 
6.143 
6.036 
5.938 
5.618 
5.706 
50(99 
5.490 
5.379 
5.968 
5.156 
5.046 


40»4 
4.8S3 

4.710 
4.507 
4.464 
4.371 
4.357 
4.143 
4.039 
3.915 
3.600 
3.685 
3.570 
3.454 
3.338 
30233 
3.105 
30)88 
3.871 
3.755 
8.639 
3.583 
3.404 
3J285 
8.167 
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IX. 


< , 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aieenilon. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

DecUnation. 

Diff. 
for  Im. 

SUNDA\ 

17. 

TUESDAY  19. 

0 

h      xn     8 

6    6  51.13 

9.1706 

N.24'  47  3L0 

9.167 

0 

h     m      s 

7  51    8.82 

9.1585 

N.24  14  40.1 

3.519 

1 

6    9    1.39 

9.1713 

24  49  37.5 

9.049 

1 

7  53  18.29 

9.1573 

24  11    5.6 

3.633 

2 
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3  57  12.9 

14.163 

17 

15    1  36.31 

9.9987 

14  43  26.8 

19.936 

18 

13  21  45.45 

9.0400 

4  11  22.4 

14.153 

18 

15    3  50.19 

9.9339 

14  55  38.7 

19.161 

19 

13  23  47.93 

9.0497 

4  25  31.3 

14.143 

19 

15    6    4.38 

9.9:199 

15    7  46.1 

19UM4 

20 

13  25  50.58 

9.0454 

4  39  39.6 

14.133 

20 

15    8  18.89 

9.9444 

15  19  48.8 

19.006 

21 

13  27  53.39 

9.0489 

4  53  47.2 

14.190 

21 

15  10  33.71 

9.9497 

15  31  46.9 

11.998 

22 

13  29  56.37 

9.0519 

5    7  54.0 

14.106 

22 

15  12  48.85 

9.9|»0 

15  43  40.1 
S.  15  55  28.4 

11.846 

23 

13  31  59.53 

9.0549 

S.  5  21  59.9 

14.090 

23 

15  15    4.31 

9.9^ 

11.764 

TU] 

ESDA^ 

1  26. 

THl 

JRSDi" 

LY  28. 

0 

13  34    2.87 

9.0579 

S.  5  36    4.8 

14.074 

0 

15  17  20.09 

9.9657 

S.16    7  11.8 

11.681 

1 

13  36    &39 

9.0609 

5  50    8.7 

14.056 

1 

15  19  36.19 

9.9711 

16  18  50.1 

11.596 

2 

13  38  10.10 

9.0633 

6    4  11.5 

14.038 

2 

15  21  52.62 

9J2765 

16  30  23.3 

11.509 

3 

13  40  13.99 

9.0665 

6  18  13.2 

14.018 

3 

15  24    9.38 

9.9fW> 

16  41  51.2 

11.490 

4 

13  42  18.08 

9.0607 

6  32  13.6 

13.996 

4 

15  26  2().46 

9J2874 

16  53  13.7 

11.330 

5 

13  44  22.36 

9.0730 

6  46  12.7 

13.974 

5 

15  28  43.87 

9J2998 

17    4  30.8 

IIJMO 

6 

13  46  26.84 

9.0763 

7    0  10.4 

13.950 

6 

15  31     1.61 

9.9983 

17  15  42.5 

11.148 

7 

13  48  31.52 

9.0797 

7  14    ^& 

13.994 

7 

15  33  19.68 

9.3038 

17  26  48.6 

110)54 

8 

13  50  36.41 

9.0833 

7  28    1J2 

13.897 

8 

15  35  38.08 

9J«)94 

17  37  48.9 

10.957 

9 

13  52  41.52 

9.0869 

7  41  54.2 

13.868 

9 

15  37  56.82 

9.3150 

17  48  43.4 

10.800 

10 

13  54  46.84 

90)0(6 

7  55  45.4 

13.838 

10 

15  40  15.89 

9.3905 

17  59  32.1 

10.788 

11 

13  56  52.38 

9.0949 

8    9  34.8 

13.608 

11 

15  42  35.29 

9.3961 

18  10  14.8 

10.609 

12 

13  58  58.14 

9.0079 

8  23  22.4 

13.776 

12 

15  44  55.02 

9.3317 

18  20  51.5 

10.500 

13 

14    1    4.13 

9.1017 

8  37    8.0 

13.743 

13 

15  47  15.09 

9.3373 

18  31  22.0 

10.456 

14 

14    3  10.35 

9.1055 

8  50  51.5 

13.708 

14 

15  49  35.50 

9.3499 

18  41  46.3 

io.3sa 

15 

14    5  16.79 

.     9.1004 

9    4  32.9 

13.679 

15 

15  51  56.24 

9.3484 

18  52    4.3 

10.946 

16 

14    7  23.47 

9.1133 

9  18  12.1 

13.634 

16 

15  54  17.31 

9.3540 

19    2  15.9 

10.139 

17 

14    9  30.39 

9.1173 

9  31  49.0 

13.595 

17 

15  56  38.72 

9.3596 

19  12  21.0 

10.030 

18 

14  11  37.55 

9.1913 

9  45  23.5 

13.555 

18 

15  59    0.47 

9..%59 

19  22  19.5 

9.919 

19 

14  13  44.96 

9.1955 

9  58  55.6 

13.513 

19 

16    1  22.55 

9.3707 

19  32  11.3 

9.807 

20 

14  15  52.62 

9.1997 

10  12  25.1 

13.470 

20 

16    3  44.96 

9.3763 

19  41  56.4 

9.605 

21 

14  18    0.52 

9.1339 

10  25  52.0 

13.495 

21 

16    6    7.71 

9.3819 

19  51  34.7 

9.500 

22 

14  20    8.68 

9.1389 

10  39  16.2 

13.379 

22 

16    8  30.79 

9.3875 

20    1    6.0 

9.464 

23 

14  22  17.10 

9.1495 

10  52  37.5 

13.331 

23 

16  10  54.20 

9.3930 

20  10  30.4 

9.347 

24 

14  24  25.79 

9.1469 

S.  11    5  56.0 

13.983 

24 

16  13  17.94 

9.3965 

S.20  19  47.7 

9.996 

JLIl. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

1 

Bight  AsceDdon. 

Diff. 
for  1  m. 

Declination. 

Dlflf. 
forlm. 

Honr. 

Riglit  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

FI 

tIDAY 

29. 

SUNDAY  31. 

1 
1 

h    m     B 

B 

Of// 

1/ 

h     m     8 

1 

0        1           // 

// 

.    0 

16  13  17  M 

9.3986 

S.20  19  47.7 

9.998 

0 

18  13  50.94 

9.5950 

s.25    1  50.5 

9.195 

1  1 

16  15  42.01 

S.4040 

20  28  57.8 

9.108 

1 

18  16  26.69 

9.5967 

25    3  52.9 

1.955 

2 

16  18    6.41 

S.4006 

20  38    0.6 

8.986 

2 

18  19    2.54 

9.5983 

25    5  45.1 

1.785 

3 

16  20  31.14 

9.4149 

20  46  56.1 

8.863 

3 

18  21  38.49 

9.5999 

25    7  27.2 

1.617 

4 

16  22  56.19 

3.4909 

20  55  44.1 

8.738 

4 

18  24  14.53 

9.6013 

25    8  59.1 

1.447 

5 

16  25  21.56 

9.49S5 

21    4  24.6 

8.613 

5 

18  26  50.65 

9U{095 

25  10  20.8 

1J378 

6 

16  27  47.26 

9.4309 

21  12  57.6 

8.466 

6 

18  29  26.83 

9.6037 

25  11  32.3 

1.107 

7 

16  30  13.28 

9.4362 

21  21  22.9 

8.357 

7 

18  32    a08 

9.6047 

25  12  33.6 

0.996 

8 

16  32  39.61 

9.4415 

21  29  40.4 

8.997 

8 

18  34  39.39 

9.6057 

25  13  24.6 

0.764 

9 

16  35    6.25 

9.4467 

21  37  50.1 

8.095 

9 

18  37  15.76 

9.6065 

25  14    5.2 

0.599 

1  10 

16  37  3:3.21 

9.4519 

21  45  51.8 

7.969 

10 

18  39  52.17 

9.6071 

25  14  35.6 

0.491 

1  11 

16  40    0.48 

9.4571 

21  53  45.6 

7.830 

11 

18  42  28.61 

9.6075 

25  14  55.7 

OJ250 

12 

16  42  28.06 

9.4693 

22    1  31.3 

7.695 

12 

18  45    5.06 

9.6077 

25  15    5.6 

-0.079 

13 

16  44  55.94 

9.4679 

22    9    8.9 

7.558 

13  1 

18  47  41.53 

9.6080 

25  15    5iJ 

40.093 

14 

16  47  24.12 

9.4793 

22  16  38.2 

7.419 

14 

18  50  18.02 

9.6089 

25  14  54.4 

0.966 

15 

16  49  52.61 

9.4773 

22  23  59.2 

7J980 

15 

18  52  54.52 

9.6082 

25  14  33.2 

0.439 

16 

16  52  21.39 

9.48S9 

22  31  11.8 

7.140 

16 

18  55  31.01 

9.6081 

25  14    1.7 

0.610 

17 

16  54  50.46 

9.4870 

22  38  16.0 

7.000 

17 

18  58    7.49 

9.6078 

25  13  20.0 

0.780 

18 

16  57  19.82 

9.4917 

22  45  11.8 

6.858 

18 

19    0  43.94 

9.6073 

25  12  28.1 

0.951 

19 

16  59  49.46 

9.4965 

22  51  59.0 

6.714 

19 

19    3  20.36 

9.6067 

25  11  25.9 

1.193 

20 

17    2  19.38 

9.5019 

22  58  37.4 

6.566 

20 

19    5  56.74 

9.6061 

25  10  13.3 

1.995 

21 

17    4  49.59 

9.5058 

23    5    7.1 

6.499 

21 

19    8  33.09 

9.6054 

25    8  50.4 

1.467 

22 

17    7  20.07 

9.5109 

23  11  28.0 

6Jr74 

22 

19  11    9.39 

9.6045 

25    7  17.3 

ijsan 

23 

17    9  50.81 

9.5145 

S.23  17  40.0 

6.196 

23 

19  13  45.621 

9.6034 

S.25    5  34.0 

1.807 

SAT 

VRBA 

T  30. 

MOND 

AY,  A 

lPRIL  1. 

0 
1 
2 

17  12  21.80 
17  14  53.06 
17  17  24.58 

9.5188 

S.23  23  43.2 
23  29  37.3 
23  35  22.3 

5jrn 

0 

19  16  21.78 

9.6092 

S.25    3  40.4 

1.978 

9Ji931 
9.5973 

5.896 
5.675 

3 

17  19  56.34 

9.5315 

23  40  58.3 

5.seM 

4 

17  22  28.35 

9.5355 

23  46  25.1 

5.370 

« 

5 
6 

17  25    0.60 
17  27  33.09 

9.5395 
9.5434 

23  51  42.6 

23  56  50.8 

5.915 
5.050 

PHASES 

OF  T] 

HE  MOON. 

7 
8 

17  30    5.81 
17  32  38.74 

9Jt508 

24    1  49.6 
24    6  39.0 

4.909 
4.745 

9 

17  35  11.89 

9.5543 

24  11  19.0 

4.567 

▼                       ^X 

d      b     s 

a 

10 

17  37  45.25 

9.5577 

24  15  49.5 

4.498 

C  La**)t  Qua 

rter,  . 

.    2    7  28 

1.8 

11 

17  40  18.81 

9.5611 

24  20  10.4 

4J968 

#  New  Moo 

n. 

.     9    0  59 

.5 

12 

17  42  52.58 

9Ji644 

24  24  21.7 

4.108 

3>   First  Qua 

irter, . 

.  16  14  25 

^l 

13 

17  45  26.54 

9.5675 

24  28  23.3 

3.946 

O  Full  Moo] 

1,  . 

.  24  13  43 

E.6 

14 

17  48    0.68 

9.5707 

24  32  15.2 

3.784 

(T   Last  Qua 

rter,  . 

.  31  14  32 

a 

15 

17  50  35.01 

9.5737 

24  35  57.3 

3.690 

^^                         ^•' 

7 

'  16 

17  53    9^1 

Q  JJTBJI 

24  .%  2P8 

3.456 
3.991 

'  17 

17  55  44.18 

9.5799 

24  42  52.0 

18 

17  58  19.01 

9.5818 

24  46    4.6 

3.197 

<C  Perigee,. 

d     h            1 
.     .      6    2.4 

19 

18    0  53i» 

9.5843 

24  49    7.3 

9.969 

.           a 

20 

18    3  29.11 

9Ji867 

24  52    0.0 

9.795 

<r  Apogee,. 

.           . 

.     .    17  22 

t.0 

21 

18    6    4.38 

9.5689 

24  54  42.7 

9.697 

22 

18    8  39.78 

9.5910 

24  57  15.3 

9.460 

23 

18  11  15.30 

9.5930 

24  59  37.9 

9.994 

24 

18  13  50.94 

9.5950 

S.25    1  50.5 

9.195 

• 
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i4 

ft 


4 

m 


11 


12 


13 


14 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Star's  Name 

and 

Positton. 


NOOD. 


15 


ReguluB  W. 

Spica  W. 

Saturn  E. 

a  AquiiiB  E. 

Venus  E. 

Sun  E. 

Repilus  W. 

Spica  W. 

Saturn  E. 

a  AquUiB  E. 

Venus  E. 

Sun  E. 

Spica  W. 

a  Aquilce  E. 

Venus  E. 

Suw  E. 

Spica  W. 

Antares  W. 

Venus  E. 

Sew  E. 

Spica  W. 

Ajitares  W. 

Suw  E. 

Spica  W. 

Antares  W. 

Saturn  W. 

Sun  E. 

Sun  W. 

Aldeliaran  E. 

Jupiter  E. 

Pollux  E. 

Sun  W. 

Aldebaran  E. 

Jupiter  E. 

Pollux  E. 

Sun  W. 

Jupiter  E. 

Pollux  E. 

Regulus  E. 

Sun  W. 

a  Arictis  W. 

Jupiter  E. 

Pollux  E. 

Regulus  E. 

Sun  W.| 


It 


p.  L. 

of 
Diff. 


86  23  19 
32  38  28 
54  4  42 
67  46  27 
72  10  47 
106  47  24 

100  10  22 
46  15  28 
40  22  31 
56  49  58 
59  36  35 
94    1  24 


9438 
2510 
24fl9 
3337 
9840 
9774 

2371 
9406 
2399 
3546 
9769 
9700 


mh. 


H 


60    9  51 

9397 

46  40  58 

4077 

46  50  20 

9704 

81    2  35 

9631 

74  18  11 

2264 

28  32    7 

9317 

33  53  36 

2656 

67  51  57 

9579 

88  37  28 

9218 

42  44  55 

9934 

54  31  51 

9531 

103    3  38 

9198 

57    9  36 

9198 

16  50  22 

9258 

41    6  34 

9599 

25  41  54 

9919 

51  11  48 

9595 

93  17  57 

9498 

95  17  58 

9510 

37  50  54 

3014 

37  57  45 

9667 

79  58  12 

2626 

82    0    3 

9636 

49  41  40 

3134 

67    1  42 

9753 

69    5  13 

9763 

105  10  13 

2765 

61  12  59 

3952 

22  45  52 

3736 

54  26  54 

2869 

5632    1 

2879 

92  37  11 

2878 

72  27    3 

3350 

88  5  59 
34  19  27 
52  22  35 
66  22  58 
70  37  11 
105  12  22 

101  54  39 
47  58  54 

38  38  55 
55  30  25 
58  1  27 

92  24  44 

61  55  11 
45  30  34 
45  13  45 

79  24  22 

76  5  4 
30  17  42 
32  15  57 

66  12  23 

90  25  28 
44  32  32 
52  51  21 

104  52  8 
58  58  6 
18  37  23 

39  25  52 

27  13  49 
49  3]  9 

91  36  41 

93  36  58 

39  20  49 
36  20  21 
78  19  53 

80  21  57 

51  9  8 
65  26  12 

67  29  56 
103  34  59 

62  38  7 
24  2  1 

52  53  56 
54  59  15 
91  4  24 

73  50  17 


p.  L. 

of 
Diff. 


9429 
9495 
9454 
3353 
9831 
9765 

9363 
9395 
9392 
3590 
9760 
9691 

9318 
4185 
9697 
9693 

2357 
9309 
9659 
9566 

3915 
9997 

9598 

9198 
9196 
9347 
9595 

9997 
9541 
9515 
2595 

3099 
9686 
9643 
9659 

3150 
9769 
2778 
2779 

3965 
3652 
2883 
2893 
2891 

3361 


Vlh. 


/' 


89  4a  52 
36    0  47 

50  40  17 
64  59  48 
69    3  24 

103  37    8 

103  39  7 
49  42  36 

36  55  9 
54  n  40 
56  26    7 

90  47  52 

63  40  44 
44  21  54 
43  37  1 
77  45  58 

77  52  7 
32  3  38 
30  38  13 

64  32  41 

92  13  33 

46  20  19 

51  10  47 

106  40  38 
60  46  39 
20  24  40 

37  45  13 

28  45  33 

47  50  53 
89  55  48 

91  56  19 

40  50  26 
34  43  22 
76  41  56 

78  44  12 

52  36  17 

63  51    3 

65  54  59 
102    0    4 

64  2  59 
25  19  39 
51  21  15 

53  26  47 
89  31  53 


9597 

9938 
9558 
9530 
9540 

3043 
9706 
9658 
9666 

3165 
9784 
9793 
9795 

3978 
3589 
2896 
2905 
2903 


75  13  18'    3371 


P.L. 

of 
Diff. 


9491 
9480 
9446 
3379 


9755 

9355 
9364 
9385 
3638 
9759 
9689 

9310 
4306 
9689 
9615 

9351 
9389 
9649 
9559 

9911 
9231 
9595 

9198 
9195 


IXh. 


91  31  57 
37  42  28 

48  57  48 

63  36  59 
67  29  25 

102    1  41 

105  23  47 

51  26  33 

35  11  13 

52  53  47 

54  50  36 

89  10  48 

65  26  29 
43  15  7 
42    0    7 

76  7  23 

79  39  20 
33  49  53 

29  0  25 
62  52  50 

94    1  44 

48  8  15 

49  30    9 

108  29  8 
62  35  14 
22  12    9 

36  4  37 

30  17  4 
46  11  01 
88  15  17 

90  16    2 

42  19  45 
33    6  50 

75  4  20 

77  6  49 

54  3  8 
62  16  14 

64  20  22 

100  25  29 

65  27  36 
26  38  33 
49  48  51 
51  54  35 

87  59  38 

76  36    8 


P.L. 

of 
Diff. 


9412 
9467 
9438 
3399 
9813 
2746 

2347 
9374 
9378 
3699 
9744 
9674 

9309 
4443 
9664 
9807 

9944 

9978 
9648 
9564 

2906 

9316 


2196 
9194 
9933 
9531 

9948 
9576 
2546 
9556 

3068 

9796 
9675 
9684 

3160 
9799 


9809 

3991 
3593 
9909 

9919 
9916 

3381 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

1 

Star'tf  Nome 

und 

Potition. 

Midnight. 

P.  L. 

of 
Diff. 

XVh. 

p.  L. 

of 
Diff. 

XVlllh. 

P.L. 

of 

Diff. 

XXIb. 

P.L. 

of 
Diff. 

Regulus 

Spica 

Saturn 

a  Aquilae 

Venus 

Sun 

W. 

W. 

E. 

E. 

E. 

E. 

O           1        It 

93  15  14 
39  24  28 
47  15    7 
62  14  33 
65  55  14 
100  26    2 

9404 
9453 
9430 
3416 
9805 
9rj7 

O          /      /' 

94  58  43 
41    6  47 
45  32  15 
60  52  35 
64  20  52 
98  50  11 

9396 
9441 
9499 
3443 
9795 
9797 

O           /        /' 

96  42  24 

42  49  24 

43  49  11 
59  31    7 
62  46  18 

97  14    7 

9367 
9499 
9414 
3473 
9786 
9718 

O         ;       // 

98  26  17 
44  32  18 
42    5  56 
58  10  13 
61  11  32 
95  37  52 

9378 
.9417 
9407 
3508 
9778 
9700 

2 

Regulus 

Spica 

Saturn 

a  Aquilse 

Venus 

Sun 

W. 

W. 

E. 

E. 

E. 

K 

107    8  38 
53  10  45 
33  27    7 
51  36  51 
53  14  54 
87  33  33 

9339 
9364 
9379 
3759 
9735 
9665 

108  53  41 
54  55  11 
31  42  52 

50  20  59 

51  39    I 
85  56    6 

9331 
9355 
9366 
3891 
9798 
9656 

110  38  55 
56  39  51 
29  58  28 

49  6  19 

50  2  58 
84  18  27 

9394 
9346 
9360 
3897 
9719 
9648 

112  24  20 
58  24  44 
28  13  56 

47  52  56 

48  26  44 
82  40  37 

9316 
9336 
9354 
3881 
9719 
9639 

3 

Spica 
a  Aquilie 
Venus 

Sun 

W. 
E. 
E. 
E. 

67  12  26 
42  10  24 
40  23    5 

74  28  38 

9994 
4586 
9677 
9600 

68  58  35 
41    7  56 
38  45  54 
72  49  43 

9985 

4770 
9671 
9589 

70  44  56 
40    7  55 
37    835 

71  10  37 

9978 
4868 
9666 
9585 

72  31  28 
39  10  35 
35  31    9 
69  31  22 

9970 
5197 
9660 
9578 

4 

SpicA 

Ajitares 

Venus 

Sun 

W. 
W. 
E, 
E. 

81  26  41 
35  36  25 
27  22  35 
61  12  52 

9938 
9967 
9647 
9548 

83  14  11 
37  23  13 
25  44  44 
59  32  46 

9933 
9358 
9647 
9544 

85    1  49 
39  10  15 
24    6  53 
57  52  34 

9998 

9949 
9648 
9538 

86  49  35 
40  57  29 
22  29    5 
56  12  15 

9993 
9941 
9655 
9535 

5 

SpicA 

Axitares 

Sun 

W. 
W. 

E. 

95  50    0 
49  56  19 
47  49  29 

9905 
9911 
9afi) 

97  38  20 
51  44  30 
46    8  46 

9903 
9907 
9S81 

99  26  43 
53  32  47 
44  28    2 

'9901 
9904 
9591 

101  15    9 
55  21    9 
42  47  18 

9199 
9900 

9591 

6 

Spica 

Antares 

Saturn 

Sun 

W. 
W. 
W. 
E. 

110  17  38 
64  23  51 
23  59  47 
34  24    7 

9900 
9194 

9536 

112    6    6 
66  12  28 
25  47  32 
32  43  44 

3909 
9194 
9995 

9549 

113  54  31 
68    1    4 
27  35  23 
31    3  29 

9904 

9185 

9550 

115  42  53 
69  49  39 
29  23  17 
29  23  25 

8907 
9197 
iU93 
9561 

11 

Sun 

Aldebaran 
Jupiter 
Pollux 

W. 
E. 
E. 
E. 

31  48  22 
44  31  32 
8635    8 
88  36    6 

9861 
9599 
9569 
9579 

33  19  24 
42  52  28 
84  55  21 
86  56  33 

9973 
9619 
9578 
9588 

34  50  11 
41  13  49 
83  15  56 
85  17  21 

9866 

9699 
9584 
9604 

36  20  41 
39  35  34 
81  36  53 
83  38  31 

3000 

9649 
96i0 
9690 

12 

Sun 

Aldebaran 
Jupiter 
Pollux 

W. 
K. 
E. 
E. 

43  48  46 
31  30  45 
73  27    6 
75  29  48 

3074 
9747 
S690 
9700 

45  17  27 
29  55    8 
71  50  13 
73  53    8 

3088 
9769 
9707 
9716 

46  45  50 
28  19  59 
70  13  42 
72  16  49 

3105 
9799 
97U9 
9739 

48  13  54 
26  45  20 
68  37  32 
70  40  51 

3110 
9815 
9738 
9747 

13 

Sun 
Jupiter 
Pollux 
Regulus 

W. 
E. 
£. 
E. 

55  29  41 
60  41  45 
62  46    4 
98  51  13 

3195 
9814 
9893 
9(»U 

56  55  56 
59    735 
61  12    6 
97  17  15 

3900 
9898 
9837 
9838 

58  21  54 
57  33  43 

59  38  26 
95  43  36 

3994 
9849 
9851 
9859 

59  47  35 
56    0  10 
58    5    4 
94  10  15 

3938 
9855 
9866 
9865 

14 

SCN 

a  Arietis 
Jupiter 
Pollux 
Regulus 

W. 

W. 

£. 

E. 

E. 

66  51  58 
27  58  32 
48  16  43 
50  22  40 
86  27  39 

3304 
3474 
9991 
9831 
9898 

68  16    5 
29  19  25 
46  44  51 
48  51    1 
84  55  56 

3316 
3435 
9933 
9944 
9839 

69  39  58 
30  41    2 
45  13  14 
47  19  38 
83  24  27 

3396 

3408 
9845 
9956 

9951 

71    3  37 
32    3  15 
43  41  52 

45  48  30 
81  53  13 

3338 

3377 
9956 

9967 
9969 

15 

Sun 

W. 

77  58  46 

3380 

79  21  14 

3388 

80  43  32 

3498 

82    5  40 

3415 

5ii 
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11 


15 


16 


17 


18 


19 


20 


21 


22 


•  23 


24 


SUr'a  Name 

and 

Poiition. 


a  Arietis  W. 

Jupiter  £• 

Pollux  £. 

Regulus  £. 

Suw  W. 

a  Arietis  W, 

Jupiter  £. 

Pollux  £. 

Regulus  £. 

Suw 

a  Arietis 
Aldebaran 
Regius 
Spica 

Suw  W. 

a  Arietis  W. 

Aldebaran  W. 

Regulus  E. 

Spica  £. 

Suw  W. 

a  Arietis  W. 

AldebaraD  W. 

Regulus  £. 

Spica  £. 

Suw  W. 

a  Arietis  W. 

Aldebaran  W. 

Jupiter  W. 

Spica  E. 

Aldebaran  W. 

Jupiter  W. 

Pollux  W. 

Spica  E. 

Antares  E. 

Aldebaran  W. 

Jupiter  W. 

Pollux  W. 

Spica  E. 

Ajdtares  E. 

Aldebaran  W. 

Jupiter  W. 

Pollux  W. 

Regulus  W. 

Spica  E. 

Antares  E 

Jimiter  W. 


Noon. 


33  25  58 

42  10  44 
44  17  36 
80  22  12 

83  27  40 
44  38  50 
30  9  20 
32  18  32 
68  21  17 


w. 

94  19  28 

w. 

56  025 

w. 

24  29  53 

E. 

56  29  48 

E. 

110  32  6 

105  7  2] 
67  26  9 
36  10  12 
44  43  2 
98  46  16 

115  56  13 
78  56  53 
47  56  2 
32  56  59 

86  59    0 

126  50  27 
90  ai  57 
59  49  26 
17  34  49 
75  6  0 

71  53  34 
29  37  5 
27  47  17 
63  3  35 
108  56  36 

84  11  14 
41  54  24 
40  2  25 
50  49  16 
96  39  30 

96  44  22 
54  27  39 
52  35  7 
16  51  31 
38  22  17 
84  6  51 

er  17  30 


p.  L. 

of 

Dlff. 


33S8 
9987 
9976 
9973 

3493 
3964 
3043 
3061 
3049 

3463 
3933 
3147 
3089 
3093 

3470 
3906 
3113 
3096 
3096 

3446 
3168 
3073 
3091 
3079 

3396 
3114 
3017 
3038 
3094 

9949 
9946 
9967 
9958 
9946 

9855 
9855 
9809 


9859 

9763 
9761 
9761 
9881 
9614 
9765 


npi- 


n 


34  49    9 

40  39  50 

42  46  56 
78  51  25 

84  49  31 
46    3  44 

28  40    0 

30  49  35 
66  51  56 

95  40  34 
57  25  55 
25  57    6 

55  1  17 
109    3  48 

106  28  19 
68  52  11 
37  38    6 

43  14  48 

97  18    1 

117  17  37 
80  23  41 
49  24  44 

31  28  39 

85  30  16 

128  12  48 
92  2  50 
61  19  18 
19  4  15 
73  36  17 

73  24  59 
31  8  25 

29  18  11 
61  32  29 

107  25  16 

85  44  30 
43  27  40 

41  35  33 
49  16  34 
95  6  18 

98  19  39 

56  2  58 
54  10  2G 
18  24  14 
36  48  7 
82  31  37 

68  54  54 


p.  L. 

of 
Diff. 


3334 

9977 
9990 
9989 

3499 

3958 
3051 
3070 
3048 

3466 
3931 
3149 
3086 
3005 

3469 
3903 
3108 
3097 
3095 

3441 
3161 
3068 
3090 
3068 

3389 
3106 
3009 
3096 
3016 

9939 
9935 
9953 
9948 
9935 

9844 
9844 
9849 
9873 
9847 

9750 
9749 
9749 
9859 
9807 
9753 


Vlh. 


36  12  41 
39  9  9 
41  16  31 
77  20  50 

86  11  15 
47  28  45 
27  10  50 

29  20  49 
65  22  43 

97  1  36 
58  51  28 
27  24  25 
53  32  50 
107  35  32 

107  49  18 
70  18  17 
39  6  6 
41  46  35 
95  49  45 

118  39  7 
81  50  37 
50  53  33 

30  0  17 
84  1  27 

129  35  17 
93  30  53 
62  49  20 
20  33  56 
72  6  24 

74  56  37 
32  39  59 
30  49  23 
60  1  11 
105  53  421 

87 '18  1 
45  1  11 
43  8  57 
47  43  41 
93  32  51 

99  55  12 
57  38  33 
55  46  1 
19  57  35 
35  13  48 
80  56  8 

70  32  33 


p.  L. 

of 
Dlff. 


3319 
9988 
3001 
9998 

3435 
3953 
3058 
3080 
3055 

3468 
3397 
3137 
3089 
3096 

3467 
3198 
3104 
3096 
3099 

3436 
3155 
3061 
3080 
3069 

3381 
3097 
3000 
3014 
3006 

9991 
9994 
9939 
9939 
9995 

9833 
9838 
9836 
9863 
9835 

9739 
9737 
9737 
9895 
9801 
9749 

9645 


rxh 


37  36  31 
37  38  41 

39  46  19 

75  50  27 

87  32  52i 
48  53  51 
25  41  49 

27  52  15 

63  53  38 

98  22  36 
60  17    5 

28  51  50 
52    4  27 

106    7  18 

109  10  19 

71  44  29 

40  34  11 
40  18  21 
94  21  26 

120  0  43 
83  17  40 
52  22  30 
28  31  54 
82  32  31 

130  57  55 
94  59    6 

64  19  33 
22  3  52 
70  36  21 

76  28  29i 
34  11  47 

32  20  52 

58  29  42 
104  21  55 

88  51  46 
46  34  57 
44  42  38i 
46  10  35| 
91  59    9 

101  31    0 

59  14  24 
57  21  52 
21  31  31 

33  39  21 
79  20  24 

72  10  27 


p.  L. 

of 
Diff. 


3306 

3019 
3001 

3441 
3949 
3066 

3090 
3060 

3469 
3994 
3133 
3091 
3097 

3464 
3193 
3100 
3096 
3091 

3431 
3148 
3065 
3089 
3056 

3379 
3090 
9990 
3009 
3001 

9911 
9913 
9997 
9930 
9914 

9891 
9830 
9894 
9855 
9894 

9798 
9795 
9794 
9800 
9795 
9730 


XVI. 
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la 

Star'i  Name 

p.  L. 

p.  L. 

P.  L. 

p.  Ii. 

1% 

and 

Midnifl^t 

of 

XVii. 

of 

XVIUh- 

of 

XXP*. 

of 

15 

PoKiUon. 

%^ 

Diff. 

Diff. 

Diff. 

Diff. 

a  ArietiB 

W. 

O           i        If 

39    036 

3994 

O         J        It 

40  24  54 

3984 

Oil* 

41  49  24 

3976 

0         1        II 

43  14    3 

3970 

Jupiter 
Pollux 

E. 

36    8  26 

3006 

34  38  23 

3017 

t^\    8  31 

3086 

31  38  50 

3034 

E. 

38  16  21 

3099 

36  46  35 

3039 

35  17    2 

3049 

33  47  41 

3059 

Regulus 

E. 

74  20  16 

3010 

72  50  16 

3019 

71  20  27 

3006 

69  50  47 

3034 

16 

Sun 

W. 

88  54  22 

3446 

90  15  46 

3451 

91  37    5 

3455 

92  58  19 

3460 

a  Arietis 

W. 

50  19    2 

3946 

51  44  17 

3949 

53    9  36 

3939 

54  34  59 

3936 

Jupiter 
Pollux 

E. 

24  12  58 

3073 

22  44  16 

3081 

21  15  43 

3088 

19  47  19 

3096 

E. 

26  23  53 

3101 

24  55  44 

3110 

23  27  47 

3191 

22    0    3 

3131 

. 

Regulus 

E. 

62  24  40 

3065 

60  55  48 

3071 

59  27    3 

3075 

57  58  23 

3079 

17 

Sun 

W. 

99  43  35 

3471 

101    4  32 

3471 

102  25  28 

3471 

103  46  24 

3471 

a  Arietis 

W. 

61  42  46 

•JSSO 

63    8  31 

3918 

64  34  19 

3914 

66    0  12 

3910 

Aldebaran 

W. 

30  19  20 

3198 

31  46  56 

3194 

33  14  37 

3190 

34  42  22 

3116 

Regulus 

E. 

50  36    6 

3009 

49    7  48 

3094 

47  39  31 

3096 

46  11  16 

3096 

Spica 

E. 

104  39    5 

tfUVO 

103  10  53 

3098 

101  42  41 

3008 

100  14  29 

3097 

18 

Sun 

W. 

110  31  23 

3469 

111  52  30 

3459 

113  13  40 

3465 

114  34  54 

3451 

a  Arietis 

W. 

73  10  46 

3188 

74  37    9 

3184 

76    3  37 

3178 

77  30  12 

3173 

Aldebaran 

W. 

42    ^21 

3095 

43  30  37 

3090 

44  58  59 

3085 

46  27  27 

3079 

Regulus 

E. 

38  50    7 

3096 

37  21  52 

3095 

35  53  36 

3093 

34  25  18 

3099 

Spica 

E. 

92  53    5 

3087 

91  24  40 

3084 

89  56  11 

3081 

88  27  38 

3077 

19 

Sun 

W. 

121  22  25 

3494 

122  44  14 

3417 

124    6  11 

3411 

125  28  15 

3404 

a  Arietis 

W. 

84  44  51 

3149 

86  12  10 

3ias 

87  39  37 

3198 

89    7  13 

3191 

Aldebaran 

W. 

53  51  35 

3047 

55  20  49 

3040 

56  50  12 

3033 

58  19  44 

3095 

Regulus 
Spica 

E. 

27    3  31 

3089 

25  35    8 

3090 

24    6  46 

3099 

22  38  27 

3096 

E. 

81    3  28 

3051 

79  34  18 

3044 

78    5    0 

3038 

76  35  34 

3031 

ao 

Sun 

W. 

132  20  43 

3365 

133  43  40 

3356 

135    6  47 

3347 

136  30    4 

3337 

1 

a  Arietis 

W. 

96  27  28 

3081 

97  56    1 

3073 

99  24  43 

3065 

100  53  35 

3056 

Aldebaran 

W. 

65  49  58 

9981 

67  20  34 

9979 

68  51  22 

9909 

70  2^^  22 

9953 

Jupiter 

W. 

23  34    2 

3991 

25    4  26 

9979 

26  35    5 

9968 

28    5  58 

9957 

1 

Spica 

E. 

69    6    9 

9993 

67  35  47 

aooA 
dSSfVt 

66    5  14 

9975 

64  34  30 

9966 

21 

Aldebaran 

W. 

78    0  34 

9900 

79  32  53 

9869 

81    5  26 

9878 

82  38  13 

9867 

1 

Jupiter 
Pollux 

W. 

35  43  49 

9901 

37  16    6 

9891 

38  48  37 

9879 

40  21  23 

9867 

W. 

33  52  37 

9913 

35  24  39 

9900 

36  56  58 

9887 

38  29  33 

9874 

Spica 

E. 

56  58    1 

9990 

55  26    8 

9911 

53  54    3 

9901 

52  21  46 

9891 

Ajitares 

E. 

102  49  54 

9904 

101  17  40 

9889 

99  45  1] 

9881 

98  12  28 

9869 

22 

Aldelmran 

W. 

90  25  47 

9809 

92    0    3 

9798 

93  34  34 

9786 

95    9  20 

9T74 

Jupiter 
Pollux 

W. 

48    8  59 

9808 

49  43  16 

9797 

51  17  48 

9785 

52  52  36 

9773 

w. 

46  16  35 

981! 

47  50  48 

9798 

49  25  18 

9786 

51    0    4 

9773 

1  Spica 

E. 

44  37  18 

9845 

43    3  49 

9837 

41  30    9 

9898 

39  56  18 

9891 

Antares 

E. 

90  25  12 

9819 

88  51    0 

9800 

87  16  32 

9788 

85  41  49 

9777 

23 

Aldebaran 

W. 

103    7    3 

3716 

104  43  21 

9704 

106  19  55 

9694 

107  56  43 

9689 

Jupiter 
Pollux 

W. 

60  50  30 

9713 

62  26  52 

9709 

64    329 

9690 

65  40  22 

9679 

W. 

58  58    0 

9713 

60  34  23 

9700 

62  11    3 

9686 

63  47  59 

9676 

Regulus 

W. 

23    5  59 

9778 

24  40  56 

9758 

26  16  19 

9738 

27  52    8 

9331 

Spica 

E. 

32    4  47 

9799 

30  30    9 

9790 

28  55  28 

9788 

27  20  45 

9790 

Aiitares 

E. 

77  44  24 
73  48  36 

9719 

76    8    9 

9707 

74  31  39 

9696 

72  54  54 

9684 

|i24 

Jupiter 

W. 

9089 

75  27    0 

96isl    77    5  38 

9601 

78  44  31 

9591 

;r;r 
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2d 

Star's  Name 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

"1 

and 

Noon. 

of 

lllb. 

of 

Vlh. 

of 

IXh 

of 

24 

Position. 

Dlff. 

Dlfll 

DiiT. 

Dur. 

Pollux 

W. 

O           /         // 

65  25  11 

S664 

Oil/ 

67    2  39 

9653 

O           1        II 

68  40  22 

9641 

O           t        II 

70  18  21 

9630 

Rcgulus 

W. 

29  28  20 

9704 

31    4  55 

9687 

32  41  52 

9679 

34  19    9 

9657 

Autares 

E. 

71  ]7  53 

9674 

69  40  38 

9663 

68    3    8 

9659 

66  25  24 

9641 

Saturn 

E. 

112  50  44 

9681 

111  13  39 

9669 

109  36  18 

9657 

107  58  41 

9646 

25 

Jupiter 

W. 

80  23  a') 

9580 

82    3    1 

9571 

83  42  36 

9561 

85  22  25 

8S51 

Pollux 

W. 

78  32    1 

9576 

80  11  29 

9565 

81  51  12 

9556 

83  31    8 

9545 

Regulus 

W. 

42  30  13 

9593 

44    9  17 

9581 

45  48  38 

9570 

47  28  14 

9559 

Autares 

E. 

58  13  12 

9501 

56  34    5 

9583 

54  54  46 

9573 

53  15  14 

9565 

' 

Saturn 

E. 

99  46  51 

9599 

98    7  45 

9589 

96  28  25 

9579 

94  48  51 

9561 

a  Aquilte 

E. 

104  36  10 

3377 

103  13  27 

3355 

101  50  19 

3335 

100  26  46 

3318 

26 

Jupiter 
Pollux 

W. 

93  44  47 

9505 

95  25  53 

9497 

97    7  10 

9489 

98  48  39 

9480 

W. 

91  54    9 

9499 

a3  .35  23 

9490 

95  16  50 

9489 

96  58  28 

9475 

Regulus 

W. 

55  49  54 

9508 

57  30  56 

9499 

59  12  10 

9490 

60  53  37 

9489 

Autares 

E. 

44  54  47 

9597 

43  14  11 

9590 

41  33  26 

9515 

39  52  33 

9510 

Saturn 

E. 

86  27  39 

9515 

84  46  47 

9507 

83    5  43 

9498 

81  24  27 

9489 

a  Aquilae 

E. 

93  24  32 

3947 

91  59  19 

3936 

90  33  53 

3996 

89    8  17 

3990 

27 

Regius 
Spica 

W. 

69  23  48 

9449 

71    6  23 

9435 

72  49    8 

9498 

74  32    3 

9491 

W. 

16  12  28 

9731 

17  48  27 

9673 

19  25  43 

9697 

21    4    1 

9569 

Axitares 

E. 

31  26  44 

9496 

29  45  25 

9497 

28    4    7 

9498 

26  22  51 

9504 

Saturn 

E. 

72  55  20 

9459 

71  12  59 

9445 

69  30  29 

9438 

67  47  49 

9433 

a  AquiliB 

E. 

81  58  38 

3904 

80  32  34 

3905 

79    6  31 

3908 

77  40  31 

3919 

28 

Regius 

W. 

83    8  51 

9391 

84  52  41 

9387 

86  36  35 

9381 

88  20  37 

9376 

Spica 

W. 

29  25  50 

9476 

31     7  37 

9463 

32  49  44 

9449 

34  32    9 

9438 

Satuni 

E. 

59  12  25 

9405 

57  28  57 

9400 

55  45  22 

9395 

54    1  40 

9991 

a  Aquilse 

E. 

70  32  29 

3960 

69    7  31 

3976 

67  42  51 

3994 

66  18  32 

3314 

Fomalhaut 

E. 

100  50  19 

9560 

99  10  29 

9553 

97  30  29 

9546 

95  50  20 

9540 

Venus 

E. 

108  20  57 

9791 

106  46  17 

9785 

105  11  29 

9779 

103  36  34 

9773 

Sun 

E. 

136  52  21 

9731 

135  16  22 

9793 

133  40  13 

9716 

132    3  55 

9710 

29 

Regulus 

VV. 

97    2  25 

9355 

98  47    4 

9351 

100  31  49 

9348 

102  16  39 

9345 

Spica 

W. 

43    7  54 

9393 

44  51  39 

9387 

46  35  33 

9380 

48  19  37 

2374 

Saturn 

E. 

45  21  43 

9379 

43  37  28 

9369 

41  53    9 

9367 

40    8  47 

9365 

a  Aquilff? 

E. 

59  23  56 

3469 

58    2  49 

3501 

56  42  26 

3546 

55  22  53 

3596 

Fomalhnut 

E. 

87  27  43 

9517 

85  46  54 

9515 

84    6    2 

9519 

82  25    6 

9510 

Venus 

E. 

95  40  14 

9750 

94    4  40 

9745 

92  29    0 

9741 

90  53  15 

9738 

Sun 

E. 

124    0  20 

9681 

122  23  15 

9676 

120  46    3 

9679 

119    8  45 

9668 

30 

Spica 

W. 

57    1  50 

9350 

58  46  36 

9346 

60  31  28 

9343 

62  16  25 

9340 

Saturn 

E. 

31  26  18 

9359 

29  41  45 

9359 

27  57  12 

936] 

26  12  41 

9364 

a  Aquiloe 

E. 

49    0  31 

3938 

47  47  50 

4031 

46  36  41 

4134 

45  27  12 

4950 

Fonmlhaut 

E. 

73  59  57 

9508 

72  18  55 

9509 

70  37  54 

9511 

68  56  56 

9514 

Venus 

E. 

82  53  19 

9791 

81  17    7 

9719 

79  40  52 

9716 

78    4  a3 

9713 

oc  Pegasi 

E. 

92  35  40 

9795 

90  59  33 

9799 

89  23  22 

9719 

87  47    8 

9718 

Sun 

E. 

111    0  54 

9649 

109  23    5 

9645 

107  45  11 

9643 

106    7  14 

9640 

31 

Spica 

W. 

71    2  15 

S396 

72  47  36 

9394 

74  33    1 

9399 

76  18  28 

9300 

Ajitares 

W. 

25  17  33 

9369 

27    1  23 

9379 

28  45  28 

9368 

30  29  48 

9960 

Fomalhaut 

E. 

60  as  17 

9537 

58  52  55 

9544 

57  12  43 

9553 

55  32  44 

9563 

Venus 

£. 

70    2  13 

9704 

68  25  38 

9701 

66  49    0 

9700 

65  12  20 

9699 

a  Pegasi 

E. 

79  45  54 

9794 

78    9  46 

9799 

76  33  44 

9733 

74  57  48 

9740 

Sun 

E. 

97  56  34 

9098 

96  18  17 

9696 

94  39  57 

9694 

98    1  35 

9699 

XTIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

Star's  Kama 

p.  L. 

p.  L. 

p.  L 

p.  L. 

»l 

and 

Midnight 

of 

XVh. 

of 

XVIUh 

of 

XXIh. 

of 

24 

Poaltion. 

^ 

Dlir. 

DliT. 

Diff. 

Diff. 

Pollux 

W. 

0          /        // 

71  56  35 

9619 

O           t        *l 

73  35    4 

2608 

O           f         fl 

75  13  48 

2597 

O          /        /' 

76  52  47 

2586 

ReguluB 

W. 

35  56  46 

9643 

37  34  42 

2631 

39  12  55 

9618 

40  51  26 

9606 

Antares 

*E. 

64  47  25 

3631 

63    9  12 

2621 

61  30  46 

9611 

59  52    6 

9601 

Saturn 

E. 

106  20  49 

2635 

104  42  42 

2624 

103    4  20 

2613 

101  25  43 

9609 

25 

Jupiter 
Pollux 

W. 

87    228 

S541 

88  42  44 

2533 

90  23  12 

2533 

92    3  53 

2514 

W. 

85  11  18 

2536 

86  51  41 

9526 

88  32  18 

2517 

90  13    7 

2508 

Regulus 

W. 

49    8    5 

2548 

50  48  11 

2538 

52  28  31 

2597 

54    9    6 

2518 

Antares 

E. 

51  35  31 

2556 

49  55  36 

9548 

48  15  30 

2541 

46  35  14 

2533 

Saturn 

E. 

93    9    3 

2552 

91  29    2 

9542 

89  48  47 

2533 

88    8  19 

2524 

a  AquilfiB 

E. 

99    2  57 

3301 

97  38  47 

3985 

96  14  18 

3271 

94  49  32 

3259 

26 

Jupiter 
Pollux 

W. 

100  30  20 

2472 

102  12  12 

2465 

103  54  14 

9458 

105  36  27 

2450 

W. 

98  40  17 

2466 

100  22  18 

9459 

102    4  29 

2451 

103  46  51 

2444 

Regulus 

W. 

62  35  16 

2473 

64  17    7 

2465 

65  59  10 

9457 

67  41  24 

2450 

Antares 

E. 

38  11  34 

2505 

36  30  28 

2502 

34  49  17 

9499 

33    8    2 

94r 

Saturn 

E. 

79  42  59 

9482 

78    1  20 

2475 

76  19  31 

2467 

74  37  31 

2459 

a  Aquilce 

E. 

87  42  32 

3214 

86  16  40 

3910 

84  50  43 

3207 

83  24  42 

3904 

27 

Regius 
Spica 

W. 

76  15    8 

9414 

77  58  22 

9409 

79  41  44 

2403 

81  25  15 

2397 

W. 

22  43  11 

2559 

24  23    3 

9533 

26    3  30 

2512 

27  44  27 

2493 

Ajitares 

E. 

24  4]  43 

9510 

23    0  44 

2Q90 

21  19  59 

2536 

19  39  36 

2559 

Saturn 

E. 

66    5    1 

2426 

64  22    4 

9421 

62  38  59 

2415 

60  55  46 

9410 

a  Aquilae 

E. 

76  14  36 

3218 

74  48  48 

3996 

73  23  10 

3236 

71  57  43 

3247 

28 

Regulus 

W. 

90    4  46 

2372 

91  49    1 

9367 

93  33  23 

9363 

95  17  51 

9359 

Spica 

W. 

36  14  50 

2426 

37  57  47 

9417 

39  40  57 

9408 

41  24  20 

9401 

Saturn 

E. 

52  17  52 

3387 

50  33  58 

9383 

48  49  58 

9379 

47    5  53 

2375 

a  AquilsB 

E. 

64  54  37 

•JXfS 

63  31    9 

3363 

62    8  10 

3399 

60  45  44 

3435 

Fomalhaut 

E. 

94  10    2 

2535 

92  29  37 

9530 

90  49    5 

J595 

89    8  27 

2521 

r 

Venus 

E. 

102    1  31 

2768 

100  26  21 

9763 

98  51    5 

9758 

97  15  42 

2754 

Sun     ■ 

E. 

130  27  28 

2704 

128  50  53 

9697 

127  14    9 

9692 

125  37  18 

9687 

29 

Reffulus 

W. 

104    1  33 

2342 

105  46  32 

3339 

107  31  35 

9336 

109  16  42 

2333 

Spica 

W. 

50    3  49 

2368 

51  48    9 

3364 

53  32  36 

9359 

55  17  10 

2355 

Saturn 

E. 

38  24  22 

3363 

36  39  54 

3361 

34  55  23 

9360 

33  10  51 

2359 

a  Aquilce 

E. 

54    4  14 

3650 

52  46  34 

3712 

51  30    0 

3780 

50  14  37 

3855 

Fomalhaut 

E. 

80  44    7 

2509 

79    3    6 

2507 

77  22    3 

9507 

75  41    0 

2507 

Venus 

E. 

89  17  25 

2734 

87  41  30 

«731 

86    5  31 

3727 

84  29  27 

2794 

SCN 

E. 

117  31  22 

9663 

115  53  53 

2659 

114  16  18 

9655 

112  38  38 

2652 

30 

Spica 

W. 

64    1  26 

2337 

65  46  32 

9333 

67  31  43 

3331 

69  16  57 

2328 

Saturn 

E. 

24  28  15 

2368 

22  43  55 

2374 

20  59  43 

3380 

19  15  39 

2387 

a  Aquilee 

E. 

44  19  33 

4378 

43  13  52 

4533 

42  10  20 

4684 

41    9    7 

4868 

Fomalhaut 

E. 

67  16    2 

£17 

65  35  12 

3520 

63  54  27 

3595 

62  13  48 

2530 

Venus 

E. 

76  28  11 

2710 

74  51  45 

9709 

73  15  17 

9707 

71  38  46 

9705 

a  Pegasi 

E. 

86  10  52 

9718 

84  34  36 

9718 

82  58  20 

9719 

81  22    6 

2721 

Sun 

E. 

104  29  13 

9637 

102  51    8 

3635 

101  13    0 

9632 

99  34  48 

2630 

• 

1 

31 

Spica 

W. 

78    3  58 

9318 

79  49  31 

9317 

81  35    5 

3316 

83  20  41 

1 

9315  1 

Antares 

W. 

32  14  20 

3353 

33  59    3 

9346 

35  43  55 

3340 

37  28  56 

9336 

Fomalhaut 

E. 

53  52  58 

9574 

52  13  27 

9587 

50  34  14 

3601 

48  55  20 

2617 

Venus 

E. 

63  35  39 

9698 

61  58  57 

2697 

60  22  13 

3696 

58  45  28 

2696 

a  Pegasi 

E. 

7322    1 

9747 

71  46  23 

9754 

70  10  55 

9764 

68  35  40 

2775 

Sun  . 

E. 

91  23  10 

2631 

89  44  44 

9890 

88    6  16 

9618 

86  27  46 

9618 

4 
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APRIL.,  1879. 


.M 

I 

9 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 
Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 


AT  GREENWICH  APPARENT  NOON. 


I 

3 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Bight  Aacenalon. 


Diff.  for 
I  hoar. 


h      m       H 

0  44  24.07 
0  48  2.55 
0  51  41.17 

0  55  19.97 

0  58  58.96 

1  2  38.14 

1  6  17.54 
1  9  57.18 
1  13  37.07 

1  17  17.22 
1  20  57.65 
1  24  38.36 

1  28  19.37 
1  32  0.70 

1  35  42.36 

1  39  24.36 
1  43  6.72 
1  46  49.45 

1  50  32.58 
1  54  16.12 

1  58  0.09 

2  1  44.49 
2  5  29.35 
2  9  14.68 

2  13  0.50 
2  16  46.81 
2  20  33.63 

2  24  20.98 
2  28  8.87 
2  31  57.31 

2  35  46.301 


9.100 
9.105 
9.112 

9.120 
9.128 
9.137 

9.146 
9.156 
9.167 

9.177 
9.189 
9.201 

9.214 
9.228 
9.242 

9.257 
9.274 
9.289 

9.306 
9.323 
9.342 

0.361 
9.380 
9.400 

9.420 
9.440 
9.462 

9.484 
9.507 
9.530 


Appttftnt 
tXbclinatlon. 


$1 


N.  4  46  30.9 
5  9  33.4 
5  32  30.7 

5  55  22.1 

6  18    7.6 

6  40  46.8 

7  3  19.3 
7  25  44.6 

7  48    2.2 

8  10  12.1 
8  32  13.6 

8  54    6.7 

9  15  50.8 
9  37  25.5 

9  58  50.7 

10  20    5.9 

10  41  10.8 

11  2    4.9 

11  22  48.0 

11  43  19.9 

12  3  40.2 

12  23  48.7 

12  43  45.0 

13  3  28.8 

13  22  59.8 

13  42  17.4 

14  1  21.7 

14  20  12.4 
14  38  49.0 
14  57  11.2 


Diff.  for 
1  hoar. 


9.553  N.  15  15  18.9 


57.68 
57.45 
57.23 

57.00 
56.76 
56.49 

56.21 
55.90 
55.57 

55.23 
54.89 
54.52 

54.15 
53.75 

53.34 

52.92 
52.48 
52.03 

51.56 
51.08 
50.60 

50.10 
49.58 
49.06 

48.51 
47.95 
47.40 

46.83 
46.23 
45.62 

45.00 


Semi- 
diameter. 


16 
16 
16 


// 


1.88 
1.59 
1.31 


16  1.03 
16  0.75 
16  0.47 

16  0.19 
15  59.92 
15  59.65 

15  59.38 
15  59.11 
15  58.85 

15  58.58 
15  58.32 

15  58.06 

15  57.80 
15  57.53 
15  57.28 

15  57.02 
15  56.77 
15  56.51 

15  56.26 
15  56.00 
15  55.75 

15  55.50 
15  55.25 
15  55.00 

15  54.76 
15  54.51 
15  54.27 

15  54.03 


Sidereal 
Time 
of  the 
Semi- 
diameter 
piusiDg 

the 
Merid- 
ian. 


64.52 
64.54 
64.56 

64.57 
64.60 
64.63 

64.66 
64.70 
64.74 

64.78 
64.82 
64.86 

64.91 
64.97 
65.02 

65.08 
65.13 
65.19 

65.25 
65.32 
65.37 

65.44 
65.51 
65.58 

65.65 
65.72 
65.79 

65.87 
65.94 
66.02 

66.09 


Equation  of 

Time, 

tob9 

added  to 


subtracted 

from 
Apparent 

Time. 


Diff.  for 
I  boar. 


m       » 

3  47.24 

3  29.22 

3  11.35 

2  53.64 

2  36.13 

2  18.81 

2  1.71 

1  44.83 

1  28.21 

1  11.85 

0  55.77 

0  39.97 

0  24.47 

0  9.28 


75-5:57 

0  20.08 
0  34.23 

0  48.01 

1  1.40 
1  14.39 
1  26.95 

1  39.06 

1  50.73 

2  1.93 

2  12.63 
2  22.84 
2  32.54 

2  41.72 
2  50.37 
2  58.47 


0.754 
0.749 
0.742 

0.734 
0.726 
0.717 

0.708 
0.698 
0.687 

0.677 
0.665 
0.653 

0.640 
0.626 
0.612 

0.597 
0.581 
0.566 

0.549 
0.532 
0.513 

0.494 
0.475 
0.455 

0.435 
0.415 
0.393 

0.371 
0.348 
0.325 


3     6.01    0.302 


MOTC-^Hean  Time  of  the  Samidlnmeter  |MMiog  may  be  foond  by  nubtracUng  Ob.18  from  the  Sidereal  Time. 
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1 

1 

AT  GREENWICH  MEAN  NOON. 

1 

M 

• 

•s 

g 

THE  SUN'S 

Equation  of 

Time, 

toht 

tubtraOed 

from 

# 

Dlff.  for 
1  hoar. 

Sidoraal 

Time 

or 

Sight  Aieeajiion 

of 

Mean  San. 

Right  Aioeniion. 

Dlff.  for 
1  hoar. 

Apparent 
Declination. 

Diff.  for 
1  hoar. 

added  to 
Mean 
Time, 

1 

1 

<Mon. 
:  Tues. 

;  Wed. 

j 

1 

2 
3 

h      ni       ■ 

0  44  23.49 
0  48    2.01 
0  51  40.68 

9.102 
9.107 
9.114 

N.4  46  27.3 
5    9  30.1 
5  32  27.6 

57.69 
57.46 
57.24 

m       It 

3  47.29 
3  29.26 
3  11.38 

0.754 
0.749 
0.742 

h      m       a        1 

0  40  36.20 
0  44  32.75 
0  48  29.30 

Thur. 

Frid. 

Sat. 

4 
5 
6 

0  55  19.52 

0  58  58.56 

1  2  37.79 

9.1'^ 
9.130 
9.139 

5  55  19.4 

6  18    5.2 
6  40  44.6 

57.01 
56.77 
56.50 

2  53.66 
2  36.15 
2  18.83 

0.734 
0.726 
0.717 

0  52  25.86 

0  56  22.41 

1  0  18.96 

Mon. 
Tues. 

7 
8 
9 

1     6  17.24 
1     9  56.92 
1  13  36.85 

9.148 
9.158 
9.169 

7     3  17.3 
7  25  42.9 
7  48    0.9 

56.22 
55.91 
55.58 

2     1.72 
1  44.85 
1  28.23 

0.708 
0.698 
0.687 

1     4  15.52 
1     8  12.07 
1  12    8.62 

Wed. 
Thur. 
Frid. 

10 
11 
12 

1  17  17.04 
1  20  57.51 
1  24  38.26 

9.179 
9.191 
9.203 

8  10  11.0 
8  32  12.8 
8  54     6.1 

55.24 
54.90 
54.53 

1  11.86 
0  55.78 
0  39.98 

0.677 
0.665 
0.653 

1  16     5.18 
1  20     1.73 
1  23  58.28 

Sat. 
Sun, 

Mon. 

13 
14 

15 

1  28  19.31 
1  32    0.68 

1  35  42.38 

9.216 
9.230 

9.244 

9  15  50.5 
9  37  25.3 

9  58  50.8 

54.16 
53.76 

53.35 

0  24.47 
0    9.29 

0.640 
0.626 

0.612 

1  27  54.84 
1  31  51.39 

1  35  47.95 

6    5.6i 

Tues. 
Wed. 
Thur. 

16 
17 
18 

1  39  24.41 
1  43    6.81 
1  46  49.58 

9.259 
9.275 
9.290 

10  20    6.2 

10  41  11.3 

11  2     5.6 

52.93 
52.49 
52.04 

0  20.09 
0  34.24 
0  48.03 

0.597 
0.581 
0.566 

1  39  44.50 
1  43  41.05 
1  47  37.61 

Frid. 

Sat 

Sun. 

19 
20 
21 

1  50  32.74 
1  54  16.31 
1  58    0.31 

9.307 
9.324 
9.343 

11  22  48.9 

11  43  20.9 

12  3  41.4 

51.57 
51.09 
50.61 

1     1.42 
1  14.40 
1  26.96 

0.549 
0.532 
0.513 

1  51  34.16 
1  55  30.71 
1  59  27.27 

Mon. 
Tues. 

Wed. 

22 
23 
24 

2     1  44.74 
2    5  29.63 
2    9  14.99 

9.362 
9.381 
9.401 

12  23  50.1 

12  43  46.6 

13  3  30.5 

50.11 
49.59 
49.07 

1  39.09 

1  50.75 

2  1.95 

0.494 
0.475 
0.455 

2    3  23.83 
2    7  20.38 
2  11  16.94 

Thur. 

Frid. 

Sat 

25 
26 
27 

2  13    0.84 
2  16  47.18 
2  20  34.03 

9.421 
9.441 
9.463 

13  23     1.5 

13  42  19.3 

14  1  23.6 

48.52 
47.96 
47.40 

2  12.65 
2  22.86 
2  32.57 

0.435 
0.415 
0.393 

2  15  13.49' 
2  19'  10.04 
2  23    6.60 

Sun, 
Mon. 
Tues. 

28 
29 
30 

2  24  21.41 
2  28    9.32 
2  31  57.78 

9.485 
9.508 
9.531 

14  20  14.4 
14  38  51.2 
14  57  13.5 

46.83 
46.23 
45.62 

2  41.74 
2  50.39 
2  58.48 

0.371 
0.348 
0.325 

2  27    3.15 
2  30  59.71 
2  34  56.26 

Wed. 

31 

2  35  46.79 

9.554 

N.15  15  21.2 

45.00 

3    6.03 

0.302 

2  38  52.82 

Note.— 

-TheS 
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-f9".8565 

8 


^ 


68 


APRIL.9  1879 


III 
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AT  GREENWICH  MEAN  NOON. 

1 

t 

1 

2 
3 

• 

1 

t 

• 

rHE  SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
Ihour. 

MeanTima 

of 
Sidereal  Oh. 

ttu»  longitude. 

Diff.  for 
1  hour. 

LATITUDE. 

X 

V 

92 
93 
94 

0        1        II 

12  4  29.8 

13  3  36.0 

14  2  40.5 

1        II 

4  34.4 
3  40.5 
2  44.8 

147.79 
147.78 
147.65 

-0.37 
0.47 
0.55 

0.0000549 
.0001829 
.0003105 

+53.4 
53.3 
53.1 

h      m       a 

23  15  34.54 
23  11  38.63 
23    7  42.72 

4 
5 
6 

95 
96 
97 

15  1  43.2 

16  0  44.1 
16  59  43.0 

1  47.5 

0  48.3 

59  47.1 

147.57 
147.49 
147.41 

0.61 
0.65 
0.65 

.0004377 
.0005643 
.0006902 

52.9 
52.6 
52.3 

23    3  46.81 
22  59  50.91 
22  55  55.01 

7 
8 
9 

98 

99 

100 

17  58  40.0 

18  57  35.0 

19  56  28.0 

58  44.0 
57  38.9 
56  31.8 

147.33 
147.25 
147.16 

0.61 
0.55 
0.46 

.0008153 
.0009395 
.0010627 

51.9 
51.5 
51.2 

22  51  59.10 
22  48    3.19 
22  44    7.28 

10 
11 
12 

101 
102 
103 

20  55  18.9 

21  54    7.7 

22  52  54.4 

55  22.6 
54  11.2 
52  57.8 

147.07 
146.98 
146.89 

0.36 

0.23 

-0.10 

.001 1850 
.0013063 
.0014267 

50.8 
50.4 
50.0 

22  40  11.37 
22  36  15.46 
22  32  19.55 

13 
14 

15 

104 
105 
106 

23  51  38.8 

24  50  21.0 

25  49    0.9 

51  42.1 
50  24.8 
49    4.0 

146.80 
146.71 
146.62 

+0.03 
0.16 
0.27 

.0015463 
.0016651 
.0017831 

49.6 
49.3 
49.0 

22  28  23.65 
22  24  27.74 
22  20  31.83 

16 
17 
18 

107 
108 
109 

26  47  38.6 

27  46  14.1 

28  44  47.4 

47  41.6 
46  17.0 
44  50.2 

146.53 
146.44 
146.35 

0.36 
0.42 
0.47 

.0019004 
.0020172 
.0021336 

48.8 
48.6 

48.4 

22  16  35.92 
22  12  40.01 
22    8  44.10 

19 
20 
21 

110 
111 
112 

29  43  18.b 

30  41  47.6 

31  40  14.6 

43  21.2 
41  50.2 
40  17.0 

146.26 
146.17 
146.08 

0.48 
0.47 
0.43 

.0022496 
.0023653 
.0024808 

4b.2 
48.1 
48.0 

22    4  48.19 
22    0  52.28 
21  56  56.38 

22 
23 
24 

113 
114 
115 

32  38  39.5 

33  37    2.6 

34  35  23.9 

38  41.8 
37    4.7 
35  25.9 

146.0Q 
145.92 
145.85 

0.36 
0.27 
0.15 

.0025960 
.0027110 
.0028258 

47.9 

47.8 
47.7 

21  53    0.47 
21  49     4.56 
21  45    8.65 

25 
26 
27 

116 

117 
118 

35  33  43.5 

36  32     1.4 

37  30  17.8 

33  45.3 
32    3.1 

30  19.4 

145.78 
145.71 
145.64 

+0.01 

-0.12 

0.25 

.0029404 
.0030546 
.0031682 

47.6 
47.4 
47.2 

21  41  12.75 
21  37  16.84 
21  33  20.93 

28 
29 

119 
120 

38  28  32.6 

39  26  45.9 

28  34.1 
26  47.3 

145.58 
145.52 

0.38 
0.48 

.0032811 
.0033933 

46.9 
46.6 

21  29  25.02 
21  25  29.11 

30 
31 

121 
122 

40  24  57.6 

41  23    7.9 

24  58.9 
23    9.0 

145.46 
145.40 

0.57 
-0.63 

.0035047 
0.0036151 

46.2 
+45.7 

21  21  33.20 
21  17  37.29 

N 

OTE:  \ 

oorrespondfi  to  the  ir 

etc  equinox  of  t! 

be  date,  X' 

to  the  mean  e< 

luinoz  of  Janaai 

ryOd. 
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m 

t 

Q 

THE  MOON'S 

1 

SSMIDIAMSTER. 

HORIZOVTAI 

.    PARALLAX. 

MSRIOIAN  PASSAOI. 

AOE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
1  hour. 

Midnight 

DUr.  for 
1  hoar. 

Dlff.  for 
1  hoar. 

Noon. 

1 

2 
3 

16  10.8 
16  10.6 
16    9.0 

16  10.8 
16  10.0 
16    7.6 

59  16.2 
59  15.6 
59    9.8 

+0'.08 

-0.13 

0.36 

59  16.5 
59  13.4 
59    4.6 

-d!o2 

0.24 
0.49 

h      m 

19  22.6 

20  21.1 

21  16.3 

m 

2.48 
2.36 
2.23 

23.0 
24.0 
25.0 

4 
5 
6 

16    5.8 
16    0.8 
15  54.0 

16    3.5 
15  57.6 
15  50.0 

58  57.9 
58  39.6 
58  14.7 

0.63 
0.90 
1.17 

58  49.6 
58  27.9 
58    0.0 

0.76 
1.04 
1.28 

22    8.1 

22  57.2 

23  44.3 

2.10 
2.02 
1.94 

26.0 
27.0 
28.0 

7 
8 
9 

15  45.6 
15  36.1 
15  25.9 

15  41.0 
15  31.1 
15  20.8 

57  44.0 
57    8.9 
56  31.6 

1.38 
1.52 
1.57 

57  26.9 
56  50.4 
56  12.8 

1.46 
1.56 
1.55 

6 

0  30.5 

1  16.6 

1.92 
1.93 

29.0 
0.5 
1.5 

10 
11 
12 

15  15.8 
15    6.5 

14  58.7 

15  11.0 
15    2.4 
14  55.5 

55  54.5 
55  20.3 
54  51.4 

1.50 
1.33 
1.06 

55  36.9 
55    5.0 
54  39.7 

1.43 
1.20 
0.89 

2    3.4 

2  51.2 

3  40.2 

1.97 
2.02 
2.06 

2.5 
3.5 
4.5 

13 
14 
15 

14  52.8 
14  49.4 
14  48.7 

14  50.8 
14  48.7 
14  49.4 

54  30.0 
54  17.5 
54  15.0 

0.71 
-0.38 
+0.11 

54  22.6 
54  15.0 
54  17.6 

0.52 
-0.11 
+0.33 

4  30.2 

5  20.4 

6  10.4 

2.09 
2.09 
2.06 

5.5 
6.5 
7.5 

16 
17 
18 

14  50.9 

14  55.8 

15  3.3 

14  53.0 

14  59.3 

15  7.9 

54  22.8 

54  40.9 

55  8.4 

0.54 
0.96 
1.32 

54  30.6 

54  53.5 

55  25.2 

0.76 
1.15 
1.48 

6  59.3 

7  46.8 

8  33.0 

2.01 
1.95 
1.90 

8.5 

9.5 

10.5 

19 
20 
21 

15  12.9 
15  24.1 
15  36.0 

15  18.4 
15  30.0 
15  42.0 

55  43.8 

56  24.8 

57  8.7 

1.61 
1.79 
1.84 

56    3.7 

56  46.6 

57  30.7 

1.72 
1.83 
1.81 

9  18.1 
10    3.0 
10  48.3 

1.87 
1.88 
1.92 

11.5 
12.5 
13.5 

22 
23 
24 

15  47.8 

15  58.5 

16  7.3 

15  53.4 

16  3.2 
16  10.8 

57  52.0 

58  31.3 

59  3.6 

1.74 
1.51 
1.16 

58  12.4 

58  48.5 

59  16.3 

1.64 
1.35 
0.96 

11  35.1 

12  24.5 

13  17.2 

2.00 
2.13 
2.28 

14.5 
15.5 
16.5 

25 
26 

27 

16  13.6 
16  17.1 
16  17.8 

16  15.7 
16  17.8 
16  17.2 

59  26.5 
59  39.3 
59  42.1 

0.75 
+0.32 
-0.08 

59  34.2 
59  41.9 
59  40.0 

0.53 
+0.11 
-0.26 

14  13.7 

15  13.7 

16  15.7 

2.43 
2.55 
2.59 

17.5 
18.5 
19.5 

28 
29 
30 

16  16.1 
16  12.6 
16    7.6 

16  14.6 
16  10.2 
16    4.7 

59  36.0 
59  22.8 
59    4.5 

0.41 
0.67 
0.85 

59  30.2 
59  14.2 
58  53.8 

0.55 
0.77 
0.92 

17  17.5 

18  16.8 

19  12.6 

2.52 
2.39 
2.25 

20.5 
21.5 
22.5 

31 

16     1.5 

15  58.3 

58  42.4 

-0.98 

do    tjU.O 

-1.03 

20    4.6 

2.09 

28.5 

60 


APRIL.9  187S^. 


V. 


GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Atceiwion. 

Diff. 
for  ]  m. 

Dedinntion. 

Dlff. 
forlm. 

Hour. 

Right  Aseeniilon. 

Diir. 

for  1  zn. 

Deelioation. 

Diff. 
for  I  lu. 

1 

MONDAY  1. 

WEDNESDAY  3. 

0 

h     m      8 

19  16  21.78 

1 
8.6022 

S.25    3  40.4 

1.978 

0 

h     m      • 

21  17  49.97 

8 

9.4979 

S.20  24  51.6 

1      « 
9.970 

1 

19  18  57.87 

3.6008 

25    1  36.6 

9.148 

1 

21  20  15.44 

9.4919 

20  15  31.7 

00»5 

2 

19  21  a3.87 

9.5993 

24  59  22.6 

9.318 

2 

21  22  40.59 

9.4166 

20    6    4.3 

9.518 

3 

19  24    9.79 

9.5978 

24  56  58.4 

9.488 

3 

21  25    5.42 

9.4113 

19  56  29.6 

9.639 

4 

19  26  45.61 

9.5969 

24  54  24.1 

9.657 

4 

21  27  29.94 

9.4060 

19  46  47.6 

9.758 

5 

19  29  21.32 

9.5944 

24  51  39.7 

9.895 

5 

21  29  54.14 

9.4007 

19  36  58.6 

9.876    1 

6 

19  31  56.92 

9.5994 

24  48  45.1 

90)94 

6 

21  32  18.01 

9.3953 

19  27    2.5 

9.994    , 

7 

19  34  32.40 

9.5903 

24  45  40.5 

3.160 

7 

21  34  41.57 

9.3900 

19  16  59.4 

10.110 

8 

19  37    7.75 

9.5889 

24  42  25.9 

3.396 

8 

21  37    4.81 

9.3847 

19    6  49.4 

10.335 

9 

19  39  42.97 

9.5851 

24  39    1.3 

3.493 

9 

21  39  27.73 

9.3793 

18  56  32.5, 

10.338 

10 

19  42  18.05 

9.5835 

24  35  26.7 

3.660 

10 

21  41  50.33 

9.3740 

18  46    8.9 

10.448 

11 

19  44  52.98 

9.5810 

24  31  42.2 

3.835 

11 

21  44  12.60 

903686' 

18  35  38.7 

100>57 

12 

19  47  27.76 

9.5784 

24  27  47.8 

34)90 

12 

21  46  34.55 

90)639' 

18  25    2.0 

10.666 

J  13 

19  50    2:38 

9.5757 

24  23  43.5 

4.153 

13 

21  48  56.18 

90^78 

18  14  18.8 

10.773 

'  14 

19  52  36.83 

9.5798 

24  19  29.4 

4.315 

14 

21  51  17.49 

9.3594 

18    3  29.2 

10.878   , 

15 

19  55  11.10 

9.5698 

24  15    5.6 

4.478 

15 

21  53  38.47 

9.3470 

17  52  33.3 

10.982 

16 

19  57  45.19 

9.5667 

24  10  32.1 

4.639 

16 

21  55  59.13 

9.3417 

17  41  31.3 

110)84 

17 

20    0  19.10 

9J)635 

24    5  48.9 

4.801 

17 

21  58  19.47 

9.3363 

17  30  23.2 

11.186 

18 

20    2  52.82 

9.5603 

24    0  56.0 

4.961 

18 

22    0  39.49 

9.3310I 

17  19    9.0; 

110286 

19 

20    5  26.34 

9.5570 

23  55  53.6 

5.119 

19 

22    2  59.19 

90)357 

17    7  48.9 

11.384 

20 

20    7  59.65 

9.5535 

23  50  41.7 

5.978 

20 

22    5  18.57 

9.3903 

16  56  23.0 

11.480 

21 

20  10  32.75 

9.5500 

23  45  20.2 

5.436 

21 

22    7  37.63 

9.3150 

16  44  51.4' 

11.574 

22 

20  13    5.64 

9.5463 

23  39  49.3 

5.599 

22 

22    9  56.37 

9.3097 

16  33  14.2, 

11.066 

23 

20  15  38.31 
TU 

9.5496 
ESDA 

S.23  34    9.1 
Y  2. 

5.746 

23 

22  12  14.79 
THl 

9.3044 

URSDj 

S.  16  21  31.4. 
A.Y  4. 

11.758 

1 

0 

20  18  10.75 

9.5388 

S.23  28  19.7 

5.900 

0 

22  14  32.90 

9.9999^ 

S.  16    9  43.1 

11.848 

1 

20  20  42.96 

9.'>348 

23  22  21.0 

60)55 

1 

22  16  50.70 

902940 

15  57  49.5 

11.937 

2 

20  23  14.93 

9.5308 

23  16  13.0 

6.909 

2 

22  19    8.18 

9.9887 

15  45  50.6 

19.034 

3 

20  25  46.65 

9.5967 

23    9  55.9 

0.361 

3 

22  21  2.5.35 

9.9835 

15  33  46.5 

19.110 

4 

20  28  18.13 

9.S996 

23    3  29.7 

6.511 

4 

22  23  42.21 

9.9783 

15  21  37.3 

19.194 

5 

20  30  49.36 

9.5185 

22  56  54.6 

6.658 

5 

22  25  58.76 

9.9739 

15    9  23.1 

19.976 

6 

20  33  20.34 

9.5149 

22  50  10.7 

6.806 

6 

22  28  15.00 

9.9683 

14  57    4.0 

19.358   1 

7 

20  35  51.06 

9.5098 

22  43  17.9 

6.954 

7 

22  30  30.94 

9.9631 

14  44  40.1 

19.438 

8 

20  38  21.51 

9.5053 

22  36  16.2 

7.101 

8 

22  32  46.58 

9.9580 

14  32  11.5 

19.516 

9 

20  40  51.69 

9.5008 

22  29    5.7 

70246 

9 

22  35    1.91 

902530 

14  19  38.2, 

190i99 

10 

20  43  21.60 

9.4963 

22  21  46.6 

7J89 

10 

22  37  16.94 

9.9480 

14    7    0.4 

190)67 

11 

20  45  51.24 

9.4917 

22  14  18.9 

70>31 

11 

22  39  31.68 

9.3431 

13  54  18.2 

19.740    1 

12 

20  48  20.60 

9.4870 

22    6  42.7 

7.673 

12 

22  41  46.13 

3.3389 

13  41  31.6 

19.619 

i  13 

20  50  49.68 

9.4893 

21  58  58.1 

7.813 

13 

22  44    0.28 

3.3333 

13  28  40.8 

19.883   , 

14 

20  53  18.47 

9.4774 

21  51    5.1 

7.953 

14 

22  46  14.14 

90£i85 

13  15  45.8 

190)59 

15 

20  55  46.96 

9.4795 

21  43    3.7 

8.091 

15 

22  48  27.72 

9.2338 

13    2  4a6 

13.090 

16 

20  58  15.16 

9.4677 

21  34  54.1 

8.997 

16 

22  50  41.01 

9.9199 

12  49  43.4' 

13.085 

17 

21    0  43.07 

9.4638 

21  26  36.5 

8.361 

17 

22  52  54.02 

9.9145 

12  36  36.4 

13.149   1 

18 

21    3  10.69 

9.4578 

21  18  10.8 

8.495 

18 

22  55    6.74 

9.9096 

12  23  25.6 

13.311 

19 

21    5  38.00 

9.4597 

21    9  37.1 

8.698 

19 

22  57  19.18 

9.9059 

12  10  11.1 

130Z73 

20 

21     8    5.01 

9.4476 

21    0  55.5 

8.759 

20 

22  59  31.36 

9.9007 

11  56  52.9 

1.30i33 

21 

21  10  31.71 

9.4495 

20  52    6.0 

8.889 

21 

23    1  43.27 

9.1963 

11  43  ^\U 

13.391 

22 

21  12  58.10 

9.4374 

20  43    8.8 

9.017 

22 

23    3  54.90 

9.1917 

11  30    6.0 

13.448 

23 

21  15  24.19 

9.4393 

20  34    4.0 

9.144 

23 

23    6    6.27 

9.1879 

11  16  37.5 

13.503 

24 

21  17  49.97 

9.4979 

S.20  24  51.6 

9.970 

24 

23    8  17.37 

9.1898 

S.11    3    5.7 

13.556 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AMeniion. 

Diff. 
for  1  m. 

DceUnatlon. 

Diff. 
for  1  m. 

Honr. 

Rigbt  Asoenflioii. 

Diff. 
for  1  m. 

DeGlinaUon. 

Diff. 
for  1  in. 

F] 

aiDA^ 

5, 

SUNDAY  7. 

0 

h    ni      ■ 

23    8  17^ 

■ 

s.ma8 

O         $          II 

S.11    3    5.7 

I3I&56 

0 

b     m      « 

0  49    6.55 

2.0409 

N.  0  22  10.1 

14.469 

1 

23  10  28.21 

S.1785 

10  49  30.8 

13.609 

1 

0  51    8.96 

9.0395 

0  36  37.9 

14.456 

2 

23  12  38.80! 

9.1743 

10  35  52.7 

13.660 

2 

0  53  11.29 

9.0389 

0  51    4.8 

14.443 

3 

23  14  49.13' 

3.1700 

10  22  11.6 

13.709 

3 

0  55  i3.54j 

9.0368 

1    5  30.9 

14.436 

4 

23  16  59.21' 

9.16S9| 

10    8  27.6 

13.756 

4 

0  57  15.71' 

9.0355 

1  19  56.0 

14.408 

5 

23  19    9.04, 

2.1618 

9  54  40.8 

13.809 

5  ' 

0  59  17.80 

9.0349 

1  34  20.0 

14.389 

6 

23  21  18.63, 

9.1578 

9  40  51.3 

13.847 

6 

1     1  19.82 

9.0330 

1  48  42.8 

14.370 

7 

23  23  27.98; 

2.1538 

9  26  59.2 

13.891 

7 

1    3  21.77 

9.0390 

2    3    4.4 

14.350 

8 

23  25  37.09 

2.1498 

9  13    4.5 

13J»4 

8 

1    5  23.66 

9.0310 

2  17  24.8 

14UO0 

9 

23  27  45.96 

9.1459 

8  59    7.2 

13.975 

9 

1    7  25.49 

9.0300 

2  31  44.0    14.308 

10 

23  29  54.60 

2.1430^ 

8  45    7.5 

14.013 

10 

1    9  27.26 

9.0990' 

2  46      1.8     14.383 

11 

23  32    3.01 

3.1383 

8  31    5.6 

14.048 

11 

1  11  28.98 

9.0981 ! 

3    0  18.0 

14.355 

12 

23  34  11.20 

2.1347 

8  17    1.6 

14.085 

12 

1  13  30.64 

3.0973 

3  14  32.5 

14.IQ9 

13 

23  36  19.17 

2.1310 

8    2  55.4 

14.120 

13 

I  15  32.26 

9.0366 

3  28  45.4 

14.909 

14 

23  38  26.92 

2.1273 

7  48  47.2 

14.154 

14 

1  17  33.84 

9.0959 

3  42  56.7 

14.175 

15 

23  40  34.45 

2.1237 

7  34  37.0 

14.186 

15 

1  19  35.37 

9.0959 

3  57    6.4 

14.146 

16 

23  42  41.77 

2.1202 

7  20  24.9 

14J216 

16 

1  21  36.86. 

9.0346 

4  11  14.3 

14.115 

17 

23  44  48.89 

'  2.1168 

7    6  11.1 

14.244 

17 

1  23  38.32 

9.0941 

4  25  20.2 

14.080 

18 

23  46  55.80 

2.1135 

6  51  55.6 

14J972 

18 

1  25  39.76 

9.0337 

4  39  24.0 

14.046 

1  1^ 

23  49    2.51 

2.1103 

6  37  38.5 

14J998 

19 

1  27  41.17 

9.0933 

4  53  25.8 

14.019 

20 

23  51    9.03 

2.1070 

6  23  19.9 

14.323 

20 

1  29  42.56 

9.0939 

5    7  25.6 

13.978 

21 

23  53  15.35 

2.1038 

6    8  59.8 

14.346 

21 

1  31  43.92, 

2.0395 

5  21  23.3 

13.949 

22 

23  55  21.48 

2.1007 

5  54  38.4 

14.368 

22 

1  33  45J26 

ujxm 

5  35  18.8 

13.905 

23 

23  57  27.43 

2.0977 

S.  5  40  15.7 

14.389 

23 

1  35  46.59 

9.0S91 

N.  5  49  11.9 

13.860 

SA1 

rURDi 

\Y  6. 

M< 

3NDA 

Y  8. 

0 

23  59  33.20 

2.0947 

S.  5  25  51.7 

14.408 

0 

1  37  47.92 

9.0990 

N.  6    3    2.6 

13.835 

1 

0    1  38.79 

2.0917 

5  11  26.6 

14.496 

1 

1  39  49.24 

9.0919 

6  16  51.0 

13.785 

2 

0    3  44.20 

2.0887 

4  57    0.6 

14.441 

2 

1  41  50.55 

9.0918 

6  30  36.9 

13.743 

3 

0    5  49.44 

2.0858 

4  42  33.6 

14.457 

3 

1  43  51.86 

9.0918 

6  44  20.2 

13.700 

4 

0    7  54.51 

2.0831 

4  28    5.8 

14.470 

4 

1  45  53.17 

9.0919 

6  58    0.9 

13.656 

5 

0    9  59.42 

2.0805 

4  13  37.2 

14.484 

5 

1  47  54.49 

9.0330 

7  11  38.9 

13.611 

6 

0  12    4.18 

2.0780 

3  59    7.8 

14.495 

6 

1  49  55.81 

9.0283 

7  25  14.3 

13.565 

7 

0  14    8.78 

2.0755 

3  44  37.8 

14.504 

7 

1  51  57.15 

2.0ifi» 

7  38  46.9 

13.518 

8 

0  16  13.22 

2.0730 

3  30    7.3 

14.512 

8 

1  53  58.50 

2.0296 

7  52  ia6 

13.469 

9 

0  18  17.51 

2.0705 

3  15  36.4 

14.519 

9 

1  55  59.87 

2.0S30 

8    5  43.3 

13.490 

10 

0  20  21.65 

2.0680 

3    1    5.1 

14.595 

10 

1  58    1.26 

2.0933 

8  19    7.0 

13.370 

11 

0  22  25.66 

\     2.0656 

2  46  33.5 

14.530 

11 

2    0    2.67 

2.0237 

8  32  27.8 

13.390 

12 

0  24  29.53 

i     2.0633 

2  32    1.6 

14.534 

12 

2    2    4.11 

3.0343 

8  45  45.5 

13.969 

13 

0  26  33.26 

1     2.0611 

2  17  29.5 

14.536 

13 

2    4    5.58 

2.0247 

8  59    0.0 

13.915 

14 

0  28  36.86 

,     3.0590 

2    2  57.5 

14.536 

14 

2    6    7.08 

2.0353 

9  12  11.3    13.161 

15 

0  30  40.34 

2.0569 

1  48  25.5 

14.534 

15 

2    8    8.60 

3.0357 

9  25  19.3    13.106 

16 

0  32  43.69 

3U)548 

1  33  53.5 

14.531 

16 

2  10  10.16 

2.0963 

9  38  24.0 

13.049 

17 

0  34  46.93 

j     2.0529 

1  19  21.7 

14.598 

17 

2  12  11.77 

2.0371 

9  51  25.3 

13.991 

18 

0  36  50.05 

2.0510 

1    4  50.1 

14.593 

18 

2  14  13.43 

2.0379 

10    4  23.1 

13.933 

19 

0  38  53.05 

>      2.049S 

0  50  18.9 

14.517 

19 

2  16  15.13 

2.0386 

10  17  17.4 

13.875 

20 

0  40  55.95 

>      2.0475 

0  35  48.1 

14.510 

20 

2  18  16.87 

9U)994 

10  30    8.1 

13.816 

21 

0  42  58.75 

»      2.045C 

^1       0  21  17.(] 

»     14.504 

21 

2  20  18.66 

9U)30S 

•      10  42  55.3 

13.756 

22 

0  45    1.45 

»      2.0441 

S.  0    6  47.6 

1     14.494 

22 

2  22  20.50 

9.0311 

10  55  38,8 

19.604 

23 

0  47    4.05 

}      2J>43S 

•  N.  0    7  41.6 

;     14.489123 
14.4691  24 

2  24  22.40 

9.0331 

11    8  18.5 

»     12.631 

24 

0  49    6.55 

\      2.040S 

>  N.  0  22  10.1 

2  26  24.36 

9.0331 

f  N.ll  20  54.5 

>     19.567 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Afeenilon. 

Diff. 

for  1  m. 

Declination. 

Diff. 

for  1  m. 

Hour. 

Right  Aioension. 

Diff. 
for  1  m. 

Declination. 

Dift 
for  1  m. 

TUESDAY  9. 

THURSDAY  11. 

h     m     8 

B 

o        #         </ 

II 

h     m      i 

n 

O          /            H 

t» 

0 

2  26  24.36 

9.0330 

N.ll  20  54.5 

12.567 

0 

4    5  41.54 

2.1114 

N.19  54  46.5 

8.550 

1 

2  28  26.37 

S.0340 

11  33  26.6 

12.5QQ 

1 

4    7  48.28 

2.1133 

20    3  16.5 

&449    I 

2 

2  30  28.45 

8.0351 

11  45  54.8 

12.435 

2 

4    9  55.14 

2.1153 

20  11  40.4 

8.346 

3 

2  32  30.59 

2.03ei9 

11  58  19.0 

12.369 

3 

4  12    2.12 

2.1173 

20  19  58.2 

8.946 

4 

2  34  32.80 

2.0373 

12  10  39.2 

12.303 

4 

4  14    9.21 

2.1192 

20  28    9.9 

8.143 

5 

2  36  35.08 

2.0385 

12  22  55.4 

12.235 

5 

4  16  16.41 

2.1210 

20  36  15.4 

&ti39 

6 

2  38  37.43 

2.0397 

12  35    7.5 

12.167 

6 

4  18  23.73 

2.1229 

20  44  14.6 

7.935 

7 

2  40  39.85 

2.0410 

12  47  15.4 

12.097 

7 

4  20  31.16 

2.1248 

20  52    7.6 

7.831 

8 

2  42  42.35 

2.0429 

12  59  19.1 

12.025 

8 

4  22  38.71 

2.1967 

20  59  54.3 

7.796    1 

9 

2  44  44.92 

2.0435 

13  11  18.5 

11.954 

9 

4  24  46.37 

2.1286 

21    7  34.7 

7.621    ! 

10 

2  46  47.57 

2.0448 

13  23  13.6 

11.881 

10 

4  26  54.14 

2.1305 

21  15    8.8 

7.515 

11 

2  48  50.31 

2.0402 

13  35    4.3 

11.807 

11 

4  29    2.02 

2.1323 

21  22  36.5 

7.409 

12 

2  50  53.13 

2.0476 

13  46  50.5 

11.733 

12 

4  31  10.01 

2.1342 

21  29  57.8 

7.302 

13 

2  52  56.03 

2.0490 

13  58  32.2 

11.658 

13 

4  33  18.11 

2.1360 

21  37  12.7 

7.194 

14 

2  54  59.02 

2.0504 

14  10    9.5 

11.583 

14 

4  35  26.32 

2.1378 

21  44  21.1 

7.085 

15 

2  57    2.09 

2.0519 

14  21  42.2 

11.507 

15 

4  37  34.64 

9.1396 

21  51  22.9 

6.976 

16 

2  59    5.25 

2.0535 

14  33  10.3 

11.438 

16 

4  39  43.07 

2.1413 

21  58  18.2 

6.867 

17 

3    1    8.51 

2.0551 

14  44  33.6 

11.348 

17 

4  41  51.60 

2.1430 

22    5    7.0 

6.758 

18 

3    3  11.87 

2.0567 

14  55  52.2 

IIJWO 

18 

4  44    0.23 

2.1447 

22  11  49.2 

6.648 

19 

3    5  15.32 

2.0562 

15    7    6.0 

11.190 

19 

4  46    8.97 

2.1465 

22  18  24.8 

6.53R 

20 

3    7  18.86 

2.0598 

15  18  15.0 

U.IJO 

20 

4  48  17.81 

2.1483 

22  24  53.7 

6.427 

21 

3    9  22.50 

2.0615 

15  29  19.2 

11.028 

21 

4  50  26.75 

2.1496 

22  31  16.0 

6.316 

22 

3  11  26J24 

2.0632 

15  40  18.5 

10.946 

22 

4  52  35.79 

2.1515 

22  37  31.6 

6.904    ! 

23 

3  13  30.08 
WED 

2.0648 

NESD 

N.15  51  12.8 
AY  10. 

10.862 

23 

4  54  44.93 
Fl 

9.1532 

IIDAY 

N.22  43  40.5 
12. 

6.099   1 

0 

3  15  34.02 

2.0665 

N.16    2    2.0 

10.777 

0 

4  56  54.17 

2.1548 

N.22  49  42.6 

5.979    1 

1 

3  17  38.06 

2.0682 

16  12  46.1 

10.693 

1 

4  59    3.50 

2.1564 

22  55  38.0 

5.8(ffi 

2 

3  19  42.21 

2.0700 

16  23  25.2 

10.609 

2 

5    1  12.92 

2.1579 

23    1  26.6 

5.752 

3 

3  21  46.47 

2.0718 

16  33  59.2 

10.523 

3 

5    3  22.44 

2.1594 

23    7    8.3 

5.638    1 

4 

3  23  50.83 

2.0735 

16  44  28.0 

10.436 

4 

5    5  32.05 

2.1609 

23  12  43.2 

5.524 

5 

3  25  55.30 

2.0753 

16  54  51.5 

10.348 

5 

5    7  41.75 

2.1623 

23  18  11.3 

5.410 

6 

3  27  59.87 

2.0771 

17    5    9.7 

10.259 

6 

5    9  51.53 

2.1637 

23  23  32.5 

5.295 

7 

3  30    4.55 

2.0789 

17  15  22.6 

10.170 

7 

5  12    1.39 

2.1657 

23  28  46.8 

5.160 

8 

3  32    9.35 

2.0608 

17  25  30.1 

10.080 

8 

5  14  11.34 

2.1665 

23  33  54.1 

5.065 

9 

3  34  14.26 

2.0827 

17  35  32.2 

9.990 

9 

5  16  21.37 

2.1678 

23  38  54.5 

4JM9 

10 

3'  36  19.28 

2.0845 

17  45  28.0 

9.899 

10 

5  18  31.48 

2.1692 

23  43  48.0 

4.833 

11 

3  38  24.41 

2.0864 

17  55  20.1 

9.806 

11 

5  20  41.67 

2.1705 

23  48  34.5 

4.716 

12 

3  40  29.65 

2.0883 

18    5    5.7 

9.713 

12 

5  22  51.93 

2.1717 

23  53  13.9 

4.599    1 

13 

3  42  35.01 

2.0909 

18  14  45.7 

9.620 

13 

5  25    2.26 

2.1728 

23  57  46.3 

4.483 

14 

3  44  40.48 

2.0922 

18  24  20.1 

9.536 

14 

5  27  12.66 

2.1740 

24    2  11.7 

4.166    1 

15 

3  46  46.07 

2.0941 

18  33  48.9 

9.432 

15 

5  29  23.14 

2.1751 

24    6  30.2 

4.949   ; 

16 

3  48  51.77 

2.0960 

18  43  12.0 

9J«7 

16 

5  31  33.68 

2.1762 

24  10  41.6 

4.130    ' 

17 

3  50  57.61) 

2.0979 

18  52  29.3 

9.240 

17 

5  33  44.28 

2.1773 

24  14  4.5.8 

4.011    1 

18 

3  53    3.52 

2.0998 

19    1  40.8 

9.143 

18 

5  35  54.95 

2.1783 

24  18  42.8 

3.tfin 

19 

3  55    9.57 

2.1017 

19  10  46.5 

9.046 

19 

5  38    5.68 

2.1793 

24  22  32.7 

3.773 

20 

3  57  15.73 

2.1037 

19  19  46.4 

8.948 

20 

5  40  1&46 

2.1803 

24  26  15.6 

3.654 

21 

3  59  22.01 

2.1057 

19  28  40.4 

8.650 

21 

5  42  27.30 

2.1812 

24  29  51.4 

3.535 

22 

4    1  28.40 

2.1076 

19  37  28.4 

8.750 

22 

5  44  38.19 

2.1830 

24  33  20.0 

3.416 

23 

4    3  34.91 

2.1096 

19  46  10.4 

8.650 

23 

5  46  49.13 

2.1628 

24  36  41.4 

3J397 

24 

4    5  41.54 

2.1114 

N.19  54  46.5 

8.560 

24 

5  49    0.12 

2.1635 

N.24  39  55.6 

3.177 
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GREENWICH  MEAN  TIME 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aacension. 


Dlff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 


Hour. 


Right  ABoendon. 


Diff. 
for  1  m. 


Declination. 


Dlff. 

for  1  m. 
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SATURDAY  13. 
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49    0.12 

■ 

9.1835 

51  11.15 

9.1843 

53  22i22 

9.1850 

55  33.34 

9.18S7 

57  44.50 

9.1863 

59  55.69 

9.1868 

2    6.90 

8.1873 

4  18.14 

9.1877 

6  29.41 

9J861 

8  40.71 

9.1885 

10  52.03 

9.1888 

13    3.36 

9.1890 

15  14.71 

9.1893 

17  26.07 

9.1895 

19  37.44 

9.1896 

21  48.82 

9.1897, 

24    OiK) 

9.1897 

26  11.58 

9.1897 

28  22.96 

9.1897 

30  34.34 

9.1897 

32  45.71 

9.1895 

34  57.07 

9.1893 

37    8.42 

9.1890 

39  19.75 

9.1867 

N.24  39  55.6 
24  43  2.6 
24  46  2.4 
24  48  55.1 
24  51  40.6 
24  54  18.8 
24  56  49.7 

24  59  13.4 

25  1  29.91 
25  3  39.1 
25  5  41.1 
25  7  35.8 
25  9  23.2 
25  11  3.3 
25  12  36.2 
25  14  1.8 
25  15  20.1 
25  16  31.1 
25  17  34.9 
25  18  31.4 
25  19  20.6 
25  20  2.5 
25  20  37.1 

NJ25  21    4.4 


SUNDAY  14. 


6  41 
643 
6  45 
6  48 
50 
52 
54 
56 

6  59 

7  1 


6 
6 
6 
6 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


3 

5 

7 

9 

12 

14 

16 

18 

20 

22 

25 

27 

29 

31 

33 


31.06{ 
42.35 
53.62 

4.86 
16.07 
27.24 
38.38 
49.48 

0..54 
11^ 
22.53 
33.45 
44.32 
55.13 

5.89 
16.59 
27.22 
37.79 
48.30 
58.74 

9.10 
19.38 
29.59 
39.72 
49.77 


9.1683 
9.1880 
9.1877 
9.1879 
9.1866 
9.1860 
9J854 
9.1847 
9.1840 
9.1833 
9.1895 
9.1817 
9.1808 
9.1798 
9.1786 
9.1778 
9.1767 
9.1757 
9.1746 
9.1733 
9.1720 
9.1707 
9.1605 
9.1689 


N.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 


9.1668  N.24 


21  24.5 
21  37.3 
21  42.8 
21  41.0 
21  32.0 
21  15.7 
20  52.2 
20  21.4 
19  43.4 
18  58.1 
18  5.6 
17  5.9 
15  59.0 
14  44.9 
13  23.6 
11  55.1 
19.5 
36.7 
46.8 
49.8 
45.6 
0  34  J) 
58  15.9 
55  50.5 
53  18.0 


10 
8 
6 
4 
2 


3.177 
3.057 
9.937 
9.818 
9.608 
9.576 
9.455 
9.334 
9.913 
9.093 
1.973 
1.851 
1.799 
1.608 
1.487 
1.366 
1.944 
1.193 
1.003 
0.881 
0.759 
0.637 
0.516 
0.395 


0.974 
0.153 
-H).031 
-0.090 
0.910 
0.331 
0.453 
0.573 
0.694 
0.815 
0.935 
\JKA 
1.175 
1.995 
1.415 
1.535 
1.653 
1.779 
1.899 
9.010 
9.198 
9.947 
9.365 
9.483 
9.600 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  15. 


0 

h    m      ■ 

7  33  49.77 

9.1668 

N.24  53 

1 

7  35  59.73 

9.1654 

24  50 

2 

7  38    9.61 

9.1639 

24  47 

3 

7  40  19.40 

9.1694 

24  44 

4 

7  42  29.10 

9.1608 

24  41 

5 

7  44  38.70 

9.1599 

24  38 

6 

7  46  48.21 

9.1576 

24  35 

7 

7  48  57.63 

9.1560 

24  32 

8 

7  51    6.95 

9.1544 

24  28 

9 

7  53  16.16 

9.1597 

24  25 

10 

7  55  25.27 

9.1510 

24  21 

11 

7  57  34.28 

9.1493 

24  17 

12 

7  59  43.18 

9.1475 

24  13 

13 

8    1  51.97 

9.1457 

24    9 

14 

8    4    0.65 

9.1438 

24    5 

15 

8    6    9i23 

9.1419 

24    1 

16 

8    8  17.69 

9.1400 

23  56 

17 

8  10  26.03 

9.1381 

23  52 

18 

8  12  34.26 

9.1369 

23  47 

19 

8  14  42.37 

9.1349 

23  43 

20 

8  16  50.36 

9.1383 

23  38 

21 

8  18  58.23 

9.1308 

23  33 

22 

8  21    5.98 

9.1989 

23  28 

23 

8  23  13.61 

9.1969 

N.23  23 

II 


18.0 
38.5 
51.9 
58.3 
57.7 
50.1 
35.6 
14.1 
45.7 
10.4 
28.21 
39.2 
43.3 
40.5' 
31.0 
14.71 
51.6 
21.8, 
45.2| 

1.9 
12.0 
15.5 
12.3 

2.5 


TUESDAY  16. 


8  25 
8  27 
8  29 
8  31 
833 
835 
838 
8  40 
8  42 
8  44 
8  46 
848 
8  50 
8  52 
8  54 
8  56 

8  59 

9  1 
9    3 


9 
9 
9 
9 
9 


5 

7 

9 

11 

13 


9  15 


21.11 

28.49 
35.74 
42.86 
49.86 
56.73 
3.47 
10.08 
16.56 
22.90 
29.11 
35.19 
41.14 
46.96 
52.64 
58.17 
3.57 
8.84 
13.99 
19.00 
23.87 
28.59 
33.18 
37.64 
41.98 


9.1941 

9.1990 

9.1108 

9.1177 

9.1156 

9.1135 

9.1114 

9.1099 

9.1069 

9.1047 

9.1095 

9.1003 

9.0981 

9.0958 

9.0035 

9.0919 

9.0890 

9.0868 

9.0846 

9.0833 

9.0800 

9.0777 

9.0755 

9.0733 

9.0711 


N.23 
23 
23 
23 
22 
22 
22 
22 
22 
22 
22 
22 
22 
21 
21 
21 
21 
21 
21 
21 
21 
21 
20 
20 

NJ20 


17  46.01 
12  23.0 
6  53.5 
1  17.6 
55  35.2 
49  46.4 
43  51.0 

37  49.3 
31  41.2 
25  26.8 
19  6.1 
12  39.1 

6  5.7 
59  26.1 
52  40.4 
45  48.6 

38  50.6 
31  46.5 
24  36.3 
17  20.0 

57.7 
29.5 
55.3 
15.2 


9 

2 

54 

47 


39  29.2 


9.600 
9.717 
9.835 
9.959 
3.068 
3.184 
3.300 
3.416 
3.531 
3.646 
3.760 
3.674 
3.989 
4.103 
4.916 
4.399 
4.441 
4.553 
4.665 
4.777 
4.887 
AJm 
5.108 
5J318 


5.398 

5.437 

5.545 

5.658 

5.760 

5.868 

5.975 

6.081 

6.187 

6J393 

6.398 

6.503 

6.608 

6.711 

6.813 

6.915 

7.017 

7.119 

7.991 

7.393 

7.491 

7.590 

7.619 

7.717 

7.816 
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IX 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION, 

Hour. 

Right  AmodsIoo. 

Diff. 

for  Im. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Ascension. 

Diff. 

for  1  m. 

Declination. 

Diff. 
for  1  m. 

•      WED 

NESD 

AY  17. 

FRTDAY 

19. 

0 

h     m     a 

9  15  41.98 

s 
8.0711 

N.20°  39  29'.2 

7.816 

0 

h     m      8 

10  52  49.00 

8 

1.9855 

N.I2'  42  2i'.9 

11.896 

1 

9  17  46.18 

3.0688 

20  31  37.3 

7.914 

1 

10  54  48.10 

1.9845 

12  30  30.3 

11.894 

2 

9  19  50.24 

2.0665 

20  23  39.6 

8.010 

2 

10  56  47.14 

1.9835 

12  18  34.7 

11.960 

3 

9  21  54.16 

2.0642 

20  15  36.1 

8.ioe 

3 

10  58  46.12 

-1.9836 

12    6  35.1 

12.026 

4 

9  23  57.95 

2.0620 

20    7  26.8 

8J202 

4 

11     0  45.05 

1.9818 

11  54  31.6 

13.091 

5 

9  26    1.61 

2.0598 

19  59  11.8 

8.298 

5 

11    2  43.93 

1.9810 

11  42  24.2 

13.156 

6 

9  28    5.14 

2.0577 

19  50  51.1 

8.393 

6 

11    4  42.76 

1.9802 

11  30  12.9 

12.220 

7 

9  30    8.54 

2.0555 

19  42  24.7 

8.487 

7 

11    6  41.55 

1.9795 

11  17  57.8 

12J283 

8 

9  32  11.80 

2.0533 

19  33  52.7 

8.581 

8 

11    8  40.30 

1.9788 

11    5  38.9 

12.346  ' 

9 

9  34  14.93 

2.0511 

19  25  15.0 

8.674 

9 

11  10  39.01 

1.9783 

10  53  16.3 

12.408  ! 

10 

9  36  17.93 

2.0490 

19  16  31.8 

8.766 

10 

11  12  37.68 

1.9776 

10  40  50.0 

12.468 

11 

9  38  20.81 

3.0468 

19    7  43.1 

8.858 

11 

11  14  36.32 

1.9771 

10  28  20.1 

12.528 

12 

9  40  23.56 

2.0447 

18  58  48.9 

8.949 

12 

11  16  34.93 

1.9766 

10  15  46.7 

12.587 

13 

9  42  26.18 

2.0426 

18  49  49.2 

9.040 

13 

11  18  33.51 

1.9762 

10    3    9.7 

12.646 

14 

9  44  28.68 

2.0405 

18  40  44.1 

9.130 

14 

11  20  32,07 

1.9758 

9  50  29.2 

12.704 

15 

9  46  31.05 

2.0384 

18  31  33.6 

9.220 

15 

11  22  30.61 

1.9755 

9  37  45.2 

12.761 

16 

9  48  33.30 

2.0363 

18  22  17.7 

9.309 

16 

11  24  29.13 

1.9752 

9  24  57.8 

12.817  1 

17 

9  50  35.42 

2.0343 

18  12  56.5 

9.396 

17 

11  26  27.64 

1.9750 

9  12    7.2 

12.871 

18 

9  52  37.42 

2.0323 

18    3  30.1 

9.484 

18 

11  28  26.13 

1.9748 

8  59  13.3 

12.925 

19 

9-54  39.30 

3.0303 

17  53  58.4 

9.572 

19 

11  30  24.62 

1.9747 

8  46  16.1 

12.979 

20 

9  56  41.06 

2.0283 

17  44  21.5 

9.659 

20 

11  32  23.10 

1.9746 

8  33  15.7 

130)32  ; 

21 

9  58  42.71 

2.0264 

17  34  39.3 

9.745 

21 

11  34  21.57 

1.9745 

8  20  12.2 

13.084 

22 

10    0  44.24 

2.0245 

17  24  52.0 

9.830 

22 

11  36  20.05 

1.9746 

8    7    5.6 

13.136 

23 

10    2  45.66 
THI] 

2.0236 

fRSDA 

N.17  14  59.6 
Y  18. 

9.915 

23 

11  38  18.53 
SAT 

1.9747 

N.  7  53  55.9 
lY  20. 

13.187 

0 

10    4  46.96 

2.0207 

N.17    5    2JJ 

9.999 

0 

11  40  17.02 

1.9749 

N.  7  40  43.2 

13JS36 

1 

10    6  48.15 

2.0188 

16  54  59.7 

10.083 

1 

11  42  15.52 

1.9751 

7  27  27.6 

13.284 

2 

10    8  49.23 

2.0170 

16  44  52.2 

10.166 

2 

11  44  14.04 

1.0753 

7  14    9.1 

13.332 

3 

10  10  50.20 

2.0152 

16  34  39.8 

10.248 

3 

11  46  12.57 

1.9757 

7    0  47.7 

13.379 

4 

10  12  51.06 

2.0135 

16  24  22.4 

10.331 

4 

11  48  11.13 

1.9761 

6  47  23.6 

13.425 

5 

10  14  51.82 

2.0118 

16  14    0.2 

10.412 

5 

11  50    9.71 

1.9765 

6  33  56.8 

13.470 

6 

10  16  52.48 

2.0101 

16    3  33.1 

10.492 

6 

11  52    8.32 

1.9770 

6  20  27.2 

13.515  1 

7 

10  18  53.04 

2.0084 

15  53    1.2 

10.572 

7 

11  54    6.96 

1.9776 

6    6  55.0 

13.558 

8 

10  20  53.50 

2.0067 

15  42  24.6 

10.650 

8 

11  56    5.64 

1.9782 

5  53  20.3 

13.600 

9 

10  22  53.85 

2.0050 

15  31  43.2 

10.729 

9 

11  58    4.35 

1.9788 

5  39  43.0 

13.643 

10 

10  24  54.11 

2.0035 

15  20  57.1 

10.807 

10 

12    0    3.10 

1.9796 

5  26    3.3 

13.683 

11 

10  26  54.28 

2.0030 

15  10    6.4 

10.884 

11 

12    2    1.90 

1.9805 

5  12  21.2 

13.733  I 

12 

10  28  54.37 

2.0006 

14  59  11.0 

10.961 

12 

12    4    0.76 

1.9814 

4  58  36.7 

13.761  i 

13 

10  30  54.37 

1.9991 

14  48  11.1 

11.037 

13 

12    5  59.67 

1.9823 

4  44  49.9 

13.799 

14 

10  32  54.27 

1.9976 

14  37    6.7 

11.112 

14 

12    7  58.63 

1.9832 

4  31    0.9 

13.835 

15 

10  34  54.08 

1.9962 

14  25  57.7 

11.187 

15 

12    9  57.65 

1.9842 

4  17    9.7 

13.871 

16 

10  36  53.81 

1.9949 

14  14  44.2 

11.261 

16 

12  11  56.73 

1.9654 

4    3  16.4 

13.906 

17 

10  38  53.47 

1.9936 

14    3  26.4 

11.333 

17 

12  13  55.89 

1.9866 

3  49  21.0 

13.940 

18 

10  40  53.05 

1.9923 

13  52    4.3 

11.405 

18 

12  15  55.12 

1.9878 

3  35  23.6 

13.973 

19 

10  42  52.55 

1.9910 

13  40  37.8 

11.477 

19 

12  17  54.42 

1.9890 

3  21  24.3 

14.005  1 

20 

10  44  51.98 

1.9898 

13  29    7.0 

11.548 

20 

12  19  53.80 

1.9903 

3    7  23.1 

14.036 

21 

10  46  51.33 

1.9886 

13  17  32.0 

11.618 

21 

12  21  53.26 

1.9917 

2  53  20.0 

14.066 

22 

10  48  50.61 

1.9875 

13    5  52.8 

11.688 

22 

12  23  52.81 

1.9932 

2  39  15.2 

14.094 

23 

10  50  49.83 

1.9865 

12  54    9.4 

11.757 

23 

12  25  52.45 

1.9947 

2  25    8.7 

14.133 

24 

10  52  49.00 

1.9855 

N.12  42  21.9 

11.836 

24 

12  27  52.18 

1.9963 

N.  2  11    0.6 

14.149 

t 

} 
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GREENWICH  MEAN  TIME. 

m 

THE  MOON*S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Asoeiudoii. 

Dlff. 
for  1  m. 

DeclinatloD. 

Dlff. 
forlm. 

Hour. 

Right  AieeniioD. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

su 

NDA\" 

21. 

TUESDAY  23. 

0 

b      m     K 

12  27  52.18 

8 

1.9963 

N.  2*  ll'    0.6 

14.149 

0 

h     m      ■ 

14    6  46.65 

•  9.1496 

S.  9  16  47.9 

14.014 

1 

12  29  52.01 

1.9981 

1  56  50.9 

14.175 

1 

14    8  55.77 

9.1544 

9  30  47.6 

13.977 

2 

12  31  51.95 

1.9998 

1  42  39.7 

14JW0 

2 

14  11    5.18 

9.1509 

9  44  45.1 

13.939 

3 

12  33  51.99 

2.0016 

1  28  27.0 

14.933 

3 

14  13  14.88 

9.1641 

9  58  40.3 

13.899 

4 

12  35  52.14 

9.0034 

1  14  13.0 

14.945 

4 

14  15  24.87 

9.1690 

10  12  33.1 

13.858 

5 

12  37  52.40 

2.00^ 

0  59  57.f 

14.967 

5 

14  17  35.16 

9.1740 

10  26  23.3 

13.815 

6 

12  39  52.77 

S.0073 

0  45  41.0 

14.988 

6 

14  19  45.75 

9.1790 

10  40  10.9 

13.771 

7 

12  41  53.27 

9.0094 

0  31  23.1 

14J07 

7 

14  21  56.64 

9.1841 

10  53  55.8 

13.795 

8 

12  43  53.90 

2U)115 

0  17    4.2 

14.394 

8 

14  24    7.84 

9.1899 

11    7  37.9 

13.677 

9 

12  45  54.65 

9.0136 

N.  0    2  44.3 

14.349 

9 

14  26  19.34 

9.1943 

11  21  17.1 

13.698 

10 

12  47  55.53 

9.0159 

S.  0  11  3a6 

lAjase 

10 

14  28  31.15 

9.1995 

11  34  53.3 

1.3.577 

11 

12  49  56.56 

9.0183 

0  25  58.5 

14.379 

11 

14  30  43.28 

9.9048 

.11  48  26.4 

13.595^ 

12 

12  51  57.73 

9.0906 

0  40  21.3 

14.386 

12 

14  32  55.73 

9J3101 

12    1  56.3 

13.471* 

13 

12  53  59.04 

9.0930 

0  54  44.8 

14J96 

13 

14  35    8.50 

9.9155 

12  15  22.9 

13.416 

14 

12  56    0.50 

9.095a 

1     9    9.0 

14.408 

14 

14  37  21.59 

9.2909 

12  28  46  J2 

13.358 

15 

12  58    2.11 

9.0961 

1  23  33.8 

14.418 

15 

14  39  35.01 

9J2964 

12  42    6.0 

13.299 

16 

13    0    3.88 

9.0306 

1  37  59.2 

14.497 

16 

14  41  48.76 

9.9318 

12  55  22.1 

13.238 

17 

13    2    5.81 

9U)335 

1  52  25.1 

14.435 

17 

14  44    2.84 

9.9373 

13    8  34.6 

13.176 

18 

13    4    7.90 

9.0963 

2    6  51.4 

14.441 

18 

14  46  17.24 

9.9498 

13  21  43.3 

13.119 

19 

13    6  10.16 

9.0399 

2  21  18.0 

14.446 

19 

14  48  31.98 

9JM85 

13  34  48.1 

13.047 

20 

13    8  12.59 

9.0491 

2  35  44.9 

14.451 

20 

14  50  47.06 

9.9549 

13  47  48.9 

19.980 

21 

13  10  15^20 

9.0450 

2  50  12.1 

14.454 

21 

14  53    2.49 

9.9600 

14    0  45.7 

19.919 

22 

13  12  17.99 

9.0481 

3    4  39.4 

14.455 

22 

14  55  18.26 

9iK57 

14  13  38.3 

19.840 

23 

13  14  20.97 
MC 

9.0519 

S.  3  19    6.6 
'  22. 

14.454 

23 

14  57  34.37 
WED 

9.9714 

NESD 

S.  14  26  26.5 
AY  24. 

19*767 

0 

13  16  24.13 

9.0543 

S.  3  33  33.8 

14.459 

0 

14  59  50.83 

9.9779 

S.  14  39  10.3 

19.683 

1 

13  18  27.48 

9.0675 

3  48    0.9 

14.450 

1 

15    2    7.64 

9i»31 

14  51  49.7 

39.618 

2 

13  20  31.03 

9.0609 

4    2  27.8 

14.446 

2 

15    4  24.80 

9.9889 

15    4  24.5 

19.541 

3 

13  22  34.79 

9.0643 

4  16  54.5 

14.441 

3 

15    6  42.31 

9.9947 

15  16  54.6 

19.469 

4 

13  24  38.75 

9.0677 

4  31  20.8 

14.435 

4 

15    9    0.17 

9.3007 

15  29  19.9 

19.381 

5 

13  26  42.92 

9.0711 

4  45  46.7 

14.498 

5 

15  11  18.39 

9.3067 

16  41  40.3 

19.998 

6 

13  28  47.29 

9.0747 

5    0  12.2 

14.490 

.   6 

15  13  36.97 

9.3197 

15  53  55.6 

19.913 

7 

13  30  51.88 

9.0783 

5  14  37.1 

14.409 

7 

15  15  55m 

9.3187 

16    6    5.8 

19.198 

8 

13  32  56.69 

9.0891 

5  29    1.2 

14.396 

8 

15  18  15.21 

9.3947 

16  18  10.9 

12.041 

9 

13  35    1.73 

9.0656 

5  43  24.6 

14.383 

9 

15  20  34.86 

9.3307 

16  30  10.7 

11.953 

10 

13  37    6.99 

90)896 

^  57  47.2 

14J3B9 

10 

15  22  54.87 

9<3367 

16  42    5.1 

11.860 

11 

13  39  12.48 

9U)935 

6  12    8.8 

14.353 

11 

15  25  15.25 

9.3497 

•    16  53  53.9 

11.766 

12 

13  41  18.21 

9.0975 

6  26  29.4 

14.335 

12 

15  27  36.00 

9.3488 

17    5  37.0 

11.672 

13 

13  43  24.18 

9.1015 

6  40  49.0 

14J17 

13 

15  29  57.11 

9.3548 

17  17  14.4 

11.576 

14 

13  45  30.39 

9.1055 

6  55    7.4 

14.997 

14 

15  32  18.58 

9.3608 

17  28  46.1 

11.478 

15 

13  47  36.84 

9.1096 

7    9  24.6 

14.975 

15 

15  34  40.41 

9.3669 

17  40  11.8 

11.378 

16 

13  49  43.55 

9.1139 

7  23  40.4 

14.951 

16 

15  37    2.61 

9.3731 

17  51  31.5 

11^277 

17 

13  51  50.51 

9.1189 

7  37  54.7 

14.926 

17 

15  39  25.18 

9.3799 

18    2  45.0 

11.175 

18 

13  53  57.73 

9.1995 

7  52    7.6 

14.901 

18 

15  41  48.11 

9.3(Vi9 

18  13  52.4 

11.070 

19 

13  56    5.21 

9.1968 

8    6  18.9 

14.174 

19 

15  44  11.40 

9.3919 

18  24  53.4 

10.963 

20 

13  58  12.95 

9.1313 

8  20  28.4 

14.144 

20 

15  46  35.06 

9.3973 

18  35  47.9 

10.854 

21 

14     0  20.97 

9.1358 

8  34  36.2 

14.114 

21 

15  48  59.08 

9.4033 

18  46  35.9 

10.744 

22 

14    2  29Ji6 

9.1404 

8  48  42.1 

14.089 

22 

15  51  23.46 

9.4094 

18  57  17.2 

10.633 

23 

14     4  37.82 

9.1450 

9    2  46.0 

14.049 

23 

15  53  48.21 

9.4155 

19    7  51.8 

10.530 

24 

14    6  46.65 

9.1496 

S.  9  16  47.9 

14.014 

24 

15  56  13.32 

9.4915 

S.  19  18  19.6 

10.405 

9 
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XI, 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  AmmmIoii. 

Diff. 
forlm. 

DecUnalloii. 

Diff. 
forlm. 

Hoar. 

Right  AMoniion. 

Diff. 
forlm. 

DeeliiMlloB. 

Diff. 
fori  m. 

THl 

JBSD^ 

lY  25. 

SATURDAY  27. 

h     m     I 

■ 

o       «       w 

II 

li     in      « 

1 

O         $         II 

1      1. 

0 

15  56  13^ 

9.4915 

S.  19  18  19.6 

10.406 

0 

17  58  25.17 

9.63n 

S.24  57    0.61    aL996  1 

I 

15  58  38.79 

9.4975 

19  28  40.4 

10J988 

1 

18    1    3.50 

9.6397 

25    0    9.0 

\     3.053 

2 

16    1    4.62 

9.4334 

19  38  54.1 

10.171 

2 

18    3  41.93 

,     9.6415 

25    3    6.9 

,      9.879 

3 

16    3  30.80 

9.4383 

19  49    0.8 

10.063 

3 

18    6  20.46 

9.6431 

25    5  54.4 

;      9.704 

4 

16    5  57.34 

9.4453 

19  59    0.3 

9U»1 

4 

18    8  59.08 

9JM45 

25    8  31.3 

9.597 

5 

16    8  24.24 

9.4519 

20    8  52.4 

9.807 

5 

18  11  37.80 

9.6459 

25  10  57.6 

S.350 

6 

16  10  51.49 

9.4571 

20  18  36.9 

9.681 

6 

18  14  16.60 

9.6479 

25  13  13.3 

9.173 

7 

16  13  19.09 

9.4889 

20  28  13.9 

9.554 

7 

18  16  55.47 

9.6483 

25  15  18.4 

1.996 

8 

16  15  47.04 

9.4687 

20  37  43.4 

9.497 

8 

18  19  34.39 

,     9.6499 

25  17  12.8 

1.818 

9 

16  18  15.33 

9.4744 

20  47    5Sl 

9.998 

9 

18  22  13.36 

9UI499 

25  18  56.6 

1.641 

10 

16  20  43.97 

9.4809 

20  56  19i2 

9.167 

10 

18  24  52.37 

9Ui505 

25  20  29.7 

1      1.463 

11 

16  23  12.95 

>    9.4859 

21    5  25i2 

9.034 

11 

18  27  31.42 

9.6510 

25  21  52J2 

,      1.985 

12 

16  25  42.27 

9.4915 

21  14  23.2 

8.889 

12 

18  30  10.50 

9.6514 

25  23    4.0 

1.107 

13 

16  28  11.92 

9.4070 

21  23  13.0 

8.764 

13 

18  32  49.59 

9.6516 

25  24    5.1 

0.998 

14 

16  30  41.90 

9.5095 

21  31  54.7 

SJBBS 

14 

18  35  28.69 

9.6516 

25  24  55.4 

0.749 

15 

16  33  12.22 

9.5080 

21  40  28.3 

8.400 

15 

18  38    7.78 

9Ui514 

25  25  35.0 

0J>71 

16 

16  35  42.86 

9.5134 

21  48  53.5 

8.350 

16 

18  40  46.86 

9US519 

25  26    4.0 

0.383 

17 

16  38  13.82 

9.5187 

21  57  10.2 

8J208 

17 

18  43  25.93 

UJSa09 

25  26  22.3 

0.915 

18 

16  40  45.10 

9.5939 

22    5  18.2 

&064 

18 

18  46    4.97 

9.6504 

25  26  29.8 

.  -0JB7 

19 

16  43  16.69 

9JS901 

22  13  17.6 

7.919 

19 

18  48  43.97 

9.6406 

25  26  2&6 

40.149 

20 

16  45  48.59 

9.5343 

22  21    8.4 

7.774 

20 

18  51  22.92 

9.6487 

25  26  12.8 

0.390 

21 

16  48  20.80 

9.5394 

22  28  SOii 

7.697 

21 

18  54    1.81 

9.6477 

25  25  48.3 

0.487 

22 

16  50  53.31 

9.5443 

22  36  23.7 

7.478 

22 

18  56  40.64 

9.6466 

25  25  13.1 

0.675 

23 

16  53  26.11 
FB 

9.5491 

IIDAY 

S.22  43  47.9 
26. 

7J88 

23 

18  59  19.40 
SU 

9.6454 

NDA^ 

8.25  24  27.3 

'  28. 

0.851 

0 

16  55  59.20 

9.55311 

«.22  51    3.1 

7.177 

0 

19    1  58.08 

9UM40 

S.25  23  30J9 

1.098 

] 

16  58  32ii8 

9.5567 

22  58    9J2 

7UN5 

] 

19    4  3a66 

9.0494 

25  22  23i) 

1J905 

2 

17    1    6.24 

9.5633 

23    5    6.1 

6.871 

2 

19    7  15.15 

9.6406 

25  21    6.2 

1.383 

3 

17    3  40.17 

9J678 

23  11  53.7 

6.716 

3 

19    9  53.53 

9Ut387 

25  19  37^ 

ijsatt 

4 

17    6  14.37 

9.5793 

23  18  32.0 

6.560 

4 

19  12  31.79 

9.6367 

25  17  59.1 

1.735 

5 

17    8  48.84 

9.5767 

23  25    0.9 

6.409 

5 

19  15    9.93 

9.6347 

25  16    9.9 

1.908 

6 

17  11  23i>7 

9.5809 

23  31  20.3 

6.943 

6 

19  17  47.95 

9.6395 

25  14  10.2 

9.089 

7 

17  13  58.55 

9.58S0 

23  37  30.1 

6.083 

7 

19  20  25.83 

9.6300 

25  12    0.0 

9.9S6 

8 

17  16  33.77 

9.5890 

23  43  30.3 

5.994 

8 

19  23    3.55 

9.6973 

25    9  39.4 

9.430 

9 

17  19    9.23 

9.5999 

23  49  21.0 

5.764 

9 

19  25  41.10 

90845 

25    7    8.4 

9.603 

10 

17  21  44.92 

9.5067 

23  55    2.0 

5.601 

10 

19  28  18.49 

9.6917 

25    4  27.1 

9.774 

11 

17  24  20.84 

'901005 

24    0  33.1 

5.436 

11 

19  30  55.72 

9.6189 

25    1  35.5 

9J>45 

12 

17  26  56.96 

9.6041 

24    5  54.2 

5.960 

12 

19  33  32.77 

9.6159 

24  58  33.7 

3.116 

13 

17  29  33.33 

94)076 

24  11    5.4 

5.104 

13 

19  36    9.63 

9.6197 

24  55  21.6 

3.987 

14 

17  32    9.89 

9*6110 

24  16    6.7 

4.039 

14 

19  38  46.29 

9.6004 

24  51  59.3 

3.456 

15 

17  34  46.65 

9.6149 

24  20  58.1 

4.779 

15 

19  41  22.75 

94S069 

24  48  26.9 

3.094 

16 

17  37  23.60 

9.6174 

24  25  39.4 

4.603 

16 

19  43  58.99 

9.6094 

24  44  44.5 

3.791 

17 

17  40    0.73 

9.a»4 

24  30  10.5 

4.433 

17 

19  46  35.03 

9.5988 

24  40  52.1 

3.968 

18 

17  42  38.05 

94B33 

24  34  31.3 

4.963 

18 

19  49  10.85 

94»51 

24  36  49.6 

4.194 

19 

17  45  15.54 

9JB61 

24  38  41.9 

4.093 

19 

19  51  46.44 

9.5019 

24  32  37.2 
24  V8  15.0 
24  23  4aO 

4.989 

20 

17  47  53.18 

9.6987 

24  42  42.3 

3.999 

20 

19  54  21.79 

9.5871 

4.459 

21 

17  50  30.97 

9.6311 

24  46  32.5 

3.750 

21 

19  56  56.89 

9.5899 

4U>14 

22 

17  53    8.90 

9.6334 

24  50  12.3 

3.576 

22 

19  59  31.74 

9.5767 

24  19    1.3 

4.776 

23 

17  55  46.96 

9.6356 

24  53  41.7 

3.409 

23 

20    2    6.34 

9.5745 

24  14    9i> 

4.937 

24 

17  58  25.17 

9.6377 

S.  24  57    0.6 

3J!38 

24 

20    4  40.68 

9.5701 

S.24    9    8.8 

5.008 

mi. 
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er 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hov. 

Bl^t  Aieeoiion. 

Diff. 
forlm. 

D«eUnatioD. 

Diff. 
forlm. 

Honr. 

Right  Aaeeiuion. 

Diff. 
forlm. 

Difl: 

fori  m. 

MONDAY 

'  29. 

TUESDAY  80. 

0 

20    4  40.68 

■ 
9.5701 

S.24    9    ^'.8 

6M6 

0 

b     m     8 

21    4  53.78 

■ 
9.4499 

8.21  23  39.1 

8.568 

1 

20    7  14.75 

9.5656 

24    3  58.1 

5.957 

1 

21    7  20.14 

9.4363 

21  15    1.2 

8.607 

2 

20    9  48.55 

9.5610 

23  58  38.0 

5.415 

2 

21    9  46.14 

9.4303 

21    6  15.5 

8.834 

3 

20  12  22.07 

9.5563 

23  53    a4 

5JS79 

3 

21  12  11.77 

9.4949 

20  57  22.3 

&84d 

4 

20  14  55.30 

9.5515 

23  47  29.4 

5.797 

4 

21  14  37.04 

9.4189 

20  48  21.6 

9Jm 

5 

20  17  28.24 

9.5467 

23  41  41.^ 

5.860 

5 

21  17    1.95 

9.4193 

20  39  ia6 

8.183 

6 

20  20    0.90 

9.5418 

23  35  43.9 

6.099 

6 

21  19  26.51 

9.4063 

20  29  58.4 

8.313 

7 

20  22  33.26 

9.5368 

23  29  37.4 

6.185 

7 

21  21  50.70 

9.4009 

20  20  36.0 

8.439 

8 

20  25    5.31 

9.5316 

23  23  21.7 

6J37 

8 

21  24  14.53 

9.3849 

20  11    6.4 

9.550 

9 

20  27  37.05 

9.5964 

23  16  57.0 

6.486 

9 

21  26  37.99 

9.3881 

20    1  29.8 

9.667 

10 

20  30    8.48 

9.5919 

23  10  2a4 

6U84 

10 

21  29    1.09 

9.3890 

19  51  46.3 

9.789 

11 

20  32  39^ 

9.5159 

23    3  41.0 

6.781 

11 

21  31  23.82 

9.3758 

19  41  56.0 

8.885 

12 

20  35  10.39 

9.5105 

22  56  49.7 

6.997 

12 

21  33  46.19 

9.3688 

19  31  58.9 

10.006 

13 

20  37  40.86 

9.5051 

22  49  49.7 

7.071 

13 

21  36    8iM) 

9.3638 

19  21  55.2 

10.116 

14 

20  40  11.00 

9.4896 

22  42  41JI2 

7.914 

14 

21  38  29.84 

9.3577 

19  11  45.0 

lOiBO 

15 

20  42  40.82 

9.4941 

22  35  24.1 

7.356 

15 

21  40  51.11 

9.3516 

19    1  28.2 

10.334 

16 

20  45  10.30 

9.4885 

22  27  58.5 

7.486 

16 

21  43  12.02 

9.3455 

18  51    5.0 

10.440 

17 

20  47  3f).44 

9.4899 

22  20  24.5 

7.635 

17 

21  45  32.57 

9.3385 

18  40  35.6 

10.543 

18 

20  50    8.25 

9.4773 

22  12  42.3 

7.779 

18 

21  47  52.75 

9.3334 

18  30    0.0 

10JS44 

19 

20  52  36.71 

9.4716 

22    4  51.9 

7.908 

19 

21  50  12.57 

9.3973 

18  19  18.3 

10.745 

20 

20  55    4.82 

9.4658 

21  56  53.3 

8.045 

20 

21  52  32.03 

9.3913 

18    8  30^ 

10.846 

21 

20  57  32.50 

9.4599 

21  48  46.5 

8.179 

21 

21  54  51.14 

9.3153 

17  57  36.8 

10.845 

i22 

21    0    0.01 

9.4540 

21  40  31.8 

8.310 

22 

21  57    9.89 

9.3093 

17  46  37.2 

11.041 

23 

21    2  27.07 

9.4481 

21  32    9.3 

8.438 

23 

21  59  28.28 

9.3033 

17  35  32.0 

11.135 

24 

21    4  53.78 

9.4499 

S.21  23  39.1 

8.568 

24 

22    1  46.30 

9J074 

S.  17  24  21.1 

11.998 

• 

PHASE 

;s  OF  TH 

E  MOON. 

^ 

#  New  ^ 

loon,      .     . 

•           •           •           • 

... 

d         h 
7      12 

m 

32.0 

3)  First  ( 

Quarter, .     . 

•          •          •         • 

1( 

.         .         .         A« 

y     10 

11.3 

O  Full^i 

[OOQ,        .      . 

•          •         •          • 

.         .         .        «t 

)       1 

37.4 

<C  Lasti^ 

tuarter,  .     . 

•          •           •           1 

•          •          •         <WI 

}    20 

21.4 

<C  Perige 
<C  Apoge 

(T    Pftricrfi 

p 

d 
1 

h 

9.6 

14 

18.1 

26 

18.8 

^k 

-  — o-- 

• 

68 


APR1L.9  187d. 


XIII. 


•si 


10 


11 


12 


13 


star's  Nam« 

and 

Position. 


Spica  W. 

Aiitares  W. 

Fomalhaut  £. 

Venus  E. 

a  Pegasi  E. 

Sun  E. 

Spica  W. 

Antares  W. 

Fomalhaut  E. 

Venus  E. 

a  Pegasi  £. 

Sun  E. 

Antares  W. 

a  Aquilee  W. 

Saturn  W. 

Venus  £. 

a  Pegasi  E. 

Sun  E. 

Antares  W. 

a  Aquilffi  W. 

Saturn  W. 

Sun  E. 

Antares  W. 

« Aquilee  W. 

Saturn  W. 

Sun  E. 

Sun  W. 

Jupiter  E. 

Pollux  E. 

Reguhis  E. 

Sun  W. 

Jupiter  E. 

Pollux  E. 

Regulus  E. 

Sun  W. 

Jupiter  E. 

Pollux  E. 

Regulus  E. 

Sun  W. 

Jupiter  E. 

Pollux  E. 

Regulus  E. 

Sun  W. 

Aldebaran  W. 

Rej^uliis  E. 

Spica E. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Noon. 


6  18 


p.  L. 

of 

Dlff. 


o 

85 

39  14    3 

47  16  48 

57  8  43j 
67  0  39 
84  49  15 

99  11  40 

53  17  35 
34  29  21 
44  14  45 

54  33  9 
71  40  48 

67  22  35 
36  55  54 
25  19  24 

31  23  2 
42  46  45 

58  3^3  16 

81  25  35j 

44  34  55 
39  18  23 

45  29  23 

95  23  12 
54  19  30 
53  14  10 

32  33    5 


29  55  30 

60  9  11 

61  10  15 
97  17    0 

41  22  53 

47  43  21 

48  40  35 
84  47  30 

52  36  49 

35  33  56 

36  27  33 
72  33  44 


9314 
3333 
9635 
3685 
9787 
9617 

3314 
3315 
9917 
9701 
3999 
9616 

3318 
5806 
9348 
9735 
3341 
9830 

9338 
4934 
9350 
9660 

9376 
3614 
9389 
9790 


18   17  13  3131 

72  53  01  2707 

73  57  52  9687 

110     3  53  9693 


3174 
9813 
9791 
9793 

3960 
9913 
9891 
9890 

3343 
3004 
9964 
9975 


63  39     9  3408 

20  36  14|  3148 

60  32  54  3041 

114  35    6  3052 


mh. 


O  f         II 

86  51  57 

40  59  16 
45  38  41 
55  31  57 
65  ^5  54 
83  10  43 

100  57  19 

55  3  13 
32  57  24 

42  38    6 

53  1  56 

70  2  15 

69  8  8i 
37  43  11 
27    4  14 

29  46  56 

41  23  21 

56  55    2 

83  10  39 

45  42  49 

41  3    9 

43  51  50 

97  7  21 
55  37  49 

54  58  n 

30  56  52 

19  44  45 

71  16  30 

72  20  54 
108  27    4 

31  22  10 

58  35    0 

59  35  35 
95  42  23 

42  47  51 

46  11  19 

47  8  5 
83  14  58 

54  0  11 
34  3  48 
34  57  0 
71    3    0 

65  1  17 

22  3  25 

59  3  32 

113  5  58 


p.  L. 

of 
Diff. 


3314 


9657 
3695 
9801 
3616 

3315 
3315 
3981 
9703 
3985 
3618 

3330 
5510 
3346 
3738 
3430 
3639 

9349 
4195 
9353 
9666 

9389 
3569 
9388 
9731 

3133 
3791 
9700 
9705 

3185 
9835 
9803 
9805 

3971 
9995 
9903 
9901 

3358 
3014 
9905 
9984 

3414 
3140 
3048 
3058 


Vlh. 


P.  L. 

of 
Diff. 


88  37  36 
42  44  34 
44  1  3 
53  55  11 
63  51  27 
81  32  10 

102  42  57| 
56  48  51{ 

31  26  47| 

41  1  29; 
51  31  24 

68  23  44 

70  53  39l 
38  33  48! 
28  49    6i 

28  10  58 
40    1  27 

55  16  51 

84  55  38 
46  52  27 

42  47  51 
42  14  24 

98  51  21 

56  56  57 

56  42    3 

29  20  53 

21  12  16 

69  40  18 

70  44  14 
106  50  31 

32  48  37 

57  1    5 

58  1  11 
94    8    2 


9313 
9335 
9680 
9696 
9816 
9616 

9315 
9314 
3055 
9704 
3090 
9618 


5959 
9345 
9738 
3508 
9635 

9346 
4086 
3357 
9679 

8389 
3588 
9394 
9749 

3133 
9734 
9713 
9717 

3196 
9838 
9816 
9818 


44  12  36  3889 

44  39  32i  9937 

45  35  50;  9915 
81  42  40^  9919 

55  23  22;  3361 

32  33  53,  3095 

33  26  41|  3005 
69  32  27  9903 


66  23  18  3490 

23  30  46  3133 

57  34  19  3055 

111  36  57'  3063 


IXh. 


90  23  16 
44  29  57 

42  23  56 

52  18  25 
62  17  20 

79  53  37 

104  28  34 
58  34  30 

29  57  42 
39  24  54 
50  1  36 

66  45  14 

72  39  7 

39  27  31 

30  34  0 

26  35  9 
38  41  12 

53  38  44 

86  40  31 
48  3  41 

44  32  28 

40  37  7 

100  35  11 
58  16  50 
58  25  46 

27  45  9 

22  39  45 

68  4  23 

69  7  51 

105  14  14 

34  14  51 

55  27  27 

56  27  4 
92  33  57 

45  37  8 

43  8  0 

44  3  50 

80  10  37 

56  46  23 

31  4  11 
31  56  35 
68  2  6 

67  45  12 
24  58  15 
56  5  14 

110  8  2 


p.  L. 

of 
Diff. 


9313 


9707 
9695 
9833 
9615 

8317 
8315 
3143 
9707 
3060 
8690 

8384 
5086 
8345 
3747 
3608 
8639  I 


9350  I 

3936  ' 

3360  j 
8678 


8396 
3499 
8401 
3756 

3137 
3747 
9736 
9730 

3907 
8859 


8831 

3993 
9949 
8997 
9994 

3370 
3034 
3017 
3001 

3485 
3188 
3060 


XIT. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

h 

•Btar'iNuno 

P.  L. 

p.  L. 

P.  L. 

p.  L. 

lI 

sad 

Midnight. 

of 

xvi». 

of 

XVllIh. 

of 

XXIh. 

of 

1 

Position. 

^? 

Diff. 

Diir. 

Diff. 

Diff. 

Spica 

W. 

O           i        4f 

92    8  57 

3313 

O           /       /' 

93  54  38 

3313 

95  40  19 

3313 

97  26    0 

9313 

Antares 

W. 

46  15  23 

3390 

48    0  53 

3319 

49  46  25 

3317 

51  31  59 

3316 

Fomalhaut 

E. 

40  47  26 

9738 

39  11  37 

3775 

37  36  36 

3815 

36    2  28 

3868 

Venus 

E. 

50  41  39 

9686 

49    4  54 

8697 

47  28  10 

8698 

45  51  27 

8698 

a  Pegasi 

E. 

60  43  a5 

3858 

59  10  15 

8873 

57  37  22 

8897 

56    4  59 

8983  ; 

• 

Sun 

E. 

78  15    3 

9615 

76  36  29 

3615 

74  57  55 

3615 

73  19  21 

8616 

2 

Spira 

W. 

106  14    8 

3319 

107  59  40 

8380 

109  45  10 

3383 

111  30  37 

3334 

Antarcs 

W. 

60  20    8 

3315 

62    5  46 

3315 

63  51  24 

3316 

65  37    0 

8317 

Fomalhaut 

E. 

28  30  25 

3348 

27    5  13 

3373 

25  42  26 

3585 

24  22  30 

3710 

Venus 

E. 

37  48  23 

9710 

36  11  56 

8713 

34  35  33 

8716 

32  59  15 

»?iO 

a  Pegasi 

E. 

48  32  37 

3104 

47    4  32 

3154 

45  37  28 

3909 

44  11  30 

3871 

Suif 

E. 

65    6  46 

9681 

63  28  20 

3693 

61  49  56 

8094 

60  11  34 

3687 

3 

Antares 

W. 

74  24  32 

3396 

76    9  53 

3338 

77  55  11 

3331 

79  40  25 

3334 

a  Aquite 

W. 

40  24    6 

4887 

41  23  20 

4659 

42  25    0 

4497 

43  28  55 

4357 

Saturn 

W. 

32  18  54 

8345 

34    3  48 

9345 

35  48  42 

3346 

37  33  34 

8348 

Venus 

E. 

24  59  31 

8756 

23  24    5 

9766 

21  48  53 

8779 

20  13  57 

8794 

a  Pegasi 

E. 

37  22  46 

3738 

36    622 

3858 

34  52  13 

4001 

33  40  34 

4178 

• 

Sun 

E. 

52    0  42 

3648 

50  22  44 

9646 

48  44  51 

8650 

47    7    4 

8655 

4 

Antares 

W. 

88  25  17 

9355 

90    9  57 

8359 

91  54  30 

3365 

93  38  55 

8371 

a  AquilfB 

W. 

49  16  24 

3857 

50  30  27 

3787 

51  45  43 

3783 

53    2    6 

3665  I 

Saturn 

W. 

46  17    0 

8364 

48    1  27 

8368 

49  45  48 

8673 

51  30    2 

33T7  ! 

Sun 

E. 

38  59  58 

8685 

37  22  58 

8693 

35  46    9 

3701 

34    9  31 

8710 

5 

Antares 

W. 

102  18  52 

8403 

104    2  22 

8410 

105  45  42 

9418 

107  28  $1 

9436 

a  Aquilae 

W. 

59  37  23 

3460 

60  58  32 

3431 

62  20  13 

3407 

63  42  22 

3384 

Saturn 

W. 

60    9  20 

8407 

61  52  45 

3414 

63  36    0 

8481 

65  19    5 

9438 

Sun 

E. 

26    9  43 

8769 

24  34  35 

8785 

22  59  48 

3804 

21  25  25 

3896 

9 

Sun 

W. 

24    7  10 

3143 

25  34  28 

3149 

27    1  38 

3157 

28  28  39 

3165 

Jupiter 

E. 

66  28  46 

8760 

64  53  26 

8774 

63  18  24 

3787 

61  43  39 

8800 

Pollux 

E. 

67  31  40 

8738 

65  55  57 

8758 

64  20  26 

3765 

62  45  12 

3778 

Regulus 

E. 

ia3  38  14 

8743 

102    2  31 

8755 

100  27    4 

3768 

98  51  54 

8780 

10 

Sun 

W. 

35  40  52 

3816 

37    6  42 

3887 

38  32  19 

3339 

39  57  42 

3849 

Jupiter 
Pollux 

E. 

53  54    6 

3864 

52  21     1 

3876 

50  48  12 

3889 

49  15  39 

3901 

E. 

54  53  14 

8843 

53  19  40 

3854 

51  46  22 

8867 

50  13  21 

3879 

Regulus 

E. 

91    0    9 

8848 

89  26  36 

3655 

87  53  19 

3866 

86  20  17 

3878 

11 

Sun 

W. 

47    1  28 

:O03 

48  25  36 

3313 

49  49  32 

3334 

51  13  16 

3333 

Jupiter 
Pollux 

E. 

41  36  43 

8961 

40    5  41 

3971 

38  34  52 

3989 

37    4  17 

8993 

E. 

42  32    6 

3930 

41    0  36 

3950 

39  29  21 

9989 

37  58  20 

3973 

Regulus 

E. 

78  38  48 

8934 

77    7  12 

3945 

75  35  50 

3955 

74    4  41 

3965 

12 

Sun 

W. 

58    9  14 

3378 

59  31  56 

3386 

60  54  29 

3383 

62  16  53 

3400 

Jupiter 
Polliix 

E. 

29  34  41 

3045 

28    5  24 

3055 

26  36  19 

3065 

25    7  27 

3075 

E. 

30  26  43 

3038 

28  57    5 

3039 

27  27  41 

3050 

25  58  30 

3063 

Regulus 

E. 

66  31  55 

3010 

65    1  55 

3018 

63  32    5 

3036 

62    2  25 

3034 

13 

Sun 

W. 

69    7    0 

3431 

70  28  42 

3435 

71  50  19 

3438 

73  11  52 

3443 

Aldebaran 

W. 

26  25  51 

3184 

27  53  31 

3133 

29  21  14 

3119 

30  49    0 

3117 

Regius 
Spica 

E. 

54  36  16 

3066 

53    7  25 

3073 

51  38  41 

3076 

50  10    2 

3061 

E. 

108  39  14 

3073 

107  10  31 

3077 

105  41  53 

3080 

104  13  19 

3083 

TO 


APRIL.,  lS7§t, 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

2^ 

star's  Main« 

P.  L. 

p.  L. 

P.L. 

• 

* 

P.L. 

l1 

14 

and 

Noon. 

of 

np>- 

of 

VP» 

of 

IXh. 

or 

Position. 

Diir. 

Diff. 

Diff. 

DW. 

Sun 

W. 

7l33'26 

3446 

O         1       n 

75  54  45 

3448 

O         1      »» 

77  16    7 

3450 

78  37  27 

34SS 

Aldehamn 

W. 

32  16  49 

3115 

33  44  40 

3114 

35  12  32 

3113 

36  40  26 

3111 

Regulus 

E. 

48  41  29 

3085 

47  13    1 

3089 

45  44  38 

3093 

44  16  19 

3096 

Spica 

E. 

102  44  49 

90d6 

101  16  22 

3088 

99  47  59 

3091 

98  19  38 

3093 

15 

Sun 

W. 

85  23  48 

3453 

86  45    5 

3451 

88    624 

3449 

89  27  45 

34te 

Aldebaran 

W. 

44    0  27 

3101 

45  28  35 

3098 

46  56  47 

3096 

48  25    2 

3091 

Regulus 

E. 

36  55  35 

3]07 

35  27  34 

3110 

33  59  36 

3111 

32  31  40 

3119 

Spica 

E. 

90  58  10 

3093 

89  29  52 

3r93 

88    1  33 

3090 

86  33  11 

3068 

16 

Sun 

W. 

96  15  24 

34S7 

97  37  10 

3431 

98  59    3 

3415 

100  21    3 

3408 

Aldebarau 

W. 

55  47  33 

3069 

57  16  21 

3063 

58  45  17 

3056 

60  14  20 

3050 

Regulus 

E. 

25  12  29 

3135 

23  44  50 

3130 

22  17  17 

3136 

20  49  51 

3144 

Spica 

E. 

79  10  33 

3071 

77  41  48 

3065 

76  12  56 

3060 

74  43  58 

3056 

17 

Sun 

W. 

107  13    6 

3368 

108  35  59 

:<«>8 

109  59    3 

3349 

111  22  18 

3338 

Aldebaran 

W. 

67  41  48 

3010 

69  11  48 

3001 

70  41  59 

3993 

72  12  22 

9081 

Jupiter 
Pollux 

W. 

23  50  24 

3051 

25  19  34 

3039 

26  48  58 

3039 

28  18  35 

3018 

W. 

23  34  24 

3039 

25    3  48 

3036 

26  33  28 

3013 

28    325 

3000 

Spica 

E. 

67  17  16 

3091 

65  47  29 

3013 

64  17  32 

3005 

62  47  25 

39U6 

Aji  tares 

E. 

113  10  42 

3013 

111  40  44 

3003 

110  10  34 

3993 

106  40  12 

9983 

1 

18 

Sun 

W. 

118  21  40 

38^ 

119  46  13 

3369 

121  11    1 

3356 

122  36    4 

1 

3343 

Aldebarau 

W. 

79  47  30 

3938 

81  19  13 

3916 

82  51  11 

9904 

84  23  25 

9899 

Jupiter 
Pollux 

W. 

35  50    8 

3960 

37  21  11 

8948 

38  52  29 

3935 

40  24    3 

9991 

W. 

35  37  14 

3935 

37    8  49 

3931 

38  40  41 

9906 

40  12  50 

3894 

Spica 

E. 

55  13  59 

3948 

53  42  41 

3939 

52  11  11 

3938 

50  39  28 

3917 

Antares 

E. 

101     5  10 

8939 

99  33  28 

3916 

98    1  30 

8905 

96  29  17 

9803 

19 

Aldebarau 

W. 

92    8  37 

3836 

93  42  31 

3813 

95  16  43 

9798 

96  51  13 

9785 

Jupiter 
Pollux 

w. 

48    6  14 

3853 

49  39  33 

3839 

51  13  10 

9835 

52  47    5 

9611  [ 

w. 

47  57  59 

3895 

49  31  55 

3810 

51    6  10 

9795 

52  40  44 

9780 

Spica 

E. 

42  57  29 

3865 

41  24  25 

3854 

39  51    7 

9844 

38  17  36 

3835 

Aji  tares 

K. 

88  44    9 

3837 

87  10  16 

3813 

85  36    5 

3799 

84    1  36 

3785 

20 

Aldebaran 

W. 

104  48  21 

3713 

106  24  44 

3698 

108    1  27 

3684 

109  38  29 

9660 

Jupiter 
Pollux 

W. 

60  41  28 

3736 

62  17  20 

3733 

63  53  31 

3707 

65  30    2 

9691 

W. 

60  38  29 

8706 

62  15    1 

9690 

63  51  54 

9675 

65  29    7 

9660 

Regulus 

W. 

24  46  24 

8767 

26  21  35 

9747 

27  57  13 

9734 

29  33  21 

3704 

Spica 

E. 

30  27    9 

3796 

28  52  36 

9793 

27  17  58 

9791 

25  43  18 

9791 

Antares 

E. 

76    4  29 

3713 

74  28    6 

3698 

72  51  24 

9684 

71  14  22 

9669 

21 

Pollux 

W. 

73  40  22 

Q585 

75  19  38 

8569 

76  59  15 

9555 

78  39  12 

9540 

Jupiter 

W. 

73  37  44 

3615 

75  16  18 

3601 

76  55  11 

9587 

78  34  24 

9573 

Regulus 

W. 

37  40  34 

3611 

39  19  14 

3593 

40  58  18 

9577 

42  37  44 

9561 

Antares 

E. 

63  -4  19 

3597 

61  25  20 

8583 

59  46    2 

9569 

58    6  25 

9556 

Saturn 

E. 

105  36    1 

.    3589 

103  56  51 

3574 

102  17  21 

9559 

100  37  30 

9545 

a  Aquilae 

E. 

108  35  28 

3438 

107  13  54 

3408 

105  51  46 

3379 

104  29    5 

3351 

22 

Pollux 

W. 

87    3  56 

3470 

88  45  51 

3457 

90  28    5 

SM44 

92  10  37 

9431 

Jupiter 

W. 

86  55  25 

3503 

88  36  35 

3489 

90  18    4 

9475 

91  59  52 

9463 

Regulus 

W. 

51    0  26 

3485 

52  42    1 

3470 

54  23  57 

9456 

56    6  12 

d443 

Antares 

E. 

49  43  43 

3493 

48    2  18 

3480 

46  20  36 

9468 

44  38  38 

3458 

Saturn 

E. 

92  13  16 

3475 

90  31  27 

3461 

88  49  19 

,     9448       87     6  521     »135 

' 

a  Aquilse 

E. 

97  28  27 

3340 

96    3    5 

3331 

94  37  21 

39041     93   11    17      3189 

XVI. 


APRIL.,  ]87». 


ri 


GREENWICH  MEAN  TIME. 


JLUMAB  DISTANCES. 


9 


14 


15 


16 


17 


18 


19 


20 


21 


22 


star's  Name 

and 

Position. 


Sun  W. 

Aldebaran  W. 

Regulus  E. 

Spica  £. 

Sun  W. 

Aldebarau  W. 

Regulus  £. 

Spica  £. 

Sun  W. 

Aldeborau  W. 

Regulus  £. 

Spica  £. 

Sun  W. 

Aldebaran  W. 

Jupiter  W. 

Pollux  W. 

Spica  £. 

Antares  £• 

Sun  W. 

Aldebaran  W. 

Jupiter  W. 

Pollux  W. 

Spica  E. 

Ajitares  £. 

Aldebaran  W. 

Jupiter  W. 

Pollux  W. 

Spica  £. 

Aiitares  £. 

Aldebaran  W. 

Jupiter  W, 

Pollux  W. 

Regulus  W. 

Spica  £. 

Ajitares  £. 

Pollux  W. 

Jupiter  W. 

Regulus  W. 

Antares  £. 

Saturn  £. 

a  AquilfiB  £. 

Pollux  W. 

Jupiter  W. 

Regulus  W. 

Antares  £. 

Saturn  £. 

g  Aquilce  £. 


Midnight. 


O     /   // 

79  58  45 
38  8  22 
42  48  4 
96  51  19 

90  49  9 
49  53  22 
31  3  45 
85  4  47 

101  4;)  10 
61  43  31 
19  22  35 
73  14  54 

112  45  45 
TS  42  58 
29  48  26 
29  33  38 
61  17  7 

107  9  38 

124  1  22 
85  55  54 
41  55  55 
41  45  16 
49  7  31 
94  56  49 

98  26  1 
54  21  19 
54  15  38 
36  43  53 

82  26  48 


111 
67 
67 
31 
24 


15  51 
6  54 
6  41 
9  56 
8  38 


69  37  0 

80  19  29 
80  13  57 
44  17  33 

56  26  29 
98  57  19 

103  5  53 

93  53  28 
93  41  57 

57  48  47 
42  56  26 
85  24  7 
91  44  55 


p.  L. 

of 
Diff. 


3454 
3110 
3006 
3003 

30«8 
3114 
3066 

3400 
3043 
3157 
3049 

33S8 
S973 
3007 
8986 
9967 
8973 

3830 

8679 
8908 
8860 
8907 
8860 

9770 
9796 
9766 
8885 
8771 

8655 
8676 
8645 
8684 
8795 
8655 

8586 
8558 
8545 
8543 
8530 
33S5 

9419 
9450 
84S9 
8448 
2438 
3175 


XVt 


c 

81 


20 
39  36  20 
41  19  52 
95  23  1 

92  10  36 
51  21  46 
29  35  52 
83  36  20 

103  5  26 
63  12  51 
17  55  34 
71  45  42 

114  9  24 
75  13  46 
31  18  30 

31  4  8 
59  46  38 

105  38  51 

125  26  56 
87  28  40 
43  28  4 
43  18  0 
47  35  21 

93  24  4 

100  1  8 
55  55  52 
55  50  51 
35  9  58 

80  51  42 

112  53  32 

68  44  6 
68  44  35 

32  46  58 
22  34  4 
e7  59  19 

82  0  6 

81  53  50 
45  57  44 
54  46  15 
97  16  48 

101  42  11 

95  36  36 

«95  24  20 

59  31  40 

41  13  59 

83  41  4 
90  18  16 


p.  L. 

of 
Diff. 


3454 
3108 
3101 
3094 

3440 
3063 
3115 
3088 

3303 

3035 
3173 
3043 

3317 
9969 
9996 
9973 
9977 
9969 

3816 
8866 
8894 
8867 
8896 
8867 

8756 
8788 

8750 
8817 
8756 

8640 
8661 
8689 
9665 
8804 
8640 

8518 
8544 
8589 
9529 
8516 
3302 

8406 
8438 
2416 
8438 
8410 
3163 


xvnpi. 


82  41  17 
41  4  20 
39  51  44 
93  54  44 

93  32  7 

52  50  16 

28  8  1 

82  7  49 

104  27  50 
64  42  20 
16  28  53 
70  16  22 

115  33  16 
76  44  47 
32  48  48 

32  34  54 
58  15  57 

104  7  51 

126  52  46 
89  1  42 

45  0  30 
44  51  1 

46  2  57 
91  51  3 

101  36  33 
57  30  44 
57  26  24 

33  35  52 
79  16  17 

114  31  33 
70  21  38 
70  22  50 

34  24  25 
20  59  41 
66  21  18 

83  41  3 
83  34  2 

47  38  17 

53  5  42 
95  35  57 

100  18  2 

97  20  2 
97  7  0 
61  14  52 
39  31  19 
81  57  44 
88  51  23 


p.  L. 

of 
Diff. 


3454 
3106 
3103 
3094 

3436 
3079 
3118 
3078 

3386 
3027 
3]  98 
3035 

3306 
8950 
8985 
8961 
8968 
8958 

3808 
8853 
8881 
8852 
8886 
8854 

8748 
8766 
9735 
8808 
8743 

8686 
8646 
8614 
8646 
3810 
8686 

8497 
8530 
9514 
9516 
8508 
3380 

8395 
2436 
2404 
2439 
2398 
3158 


XXIh. 


84  2  32 
42  32  22 
38  23  38 

92  26  27 

94  53  43 
54  18  51 
26  40  13 
80  39  13 

105  50  23 
66  11  59 
15  2  41 
68  46  53 

116  57  21 
78  16  2 
34  19  20 
34  5  56 
56  45    4 

102  36  38 

128  18  53 
90  35  1 
46  33  13 
46  24  21 
44  30  20 
90  17  45 

103  12  17 
59  5  56 
59  2  17 
32  1  35 
77  40  33 

116  9  53 

71  59  31 

72  1  26 

36  2  17 
19  25  38 
64  42  58 

85  22  20 
85  14  34 
49  19  11 
51  24  51 

93  54  46 

98  53  27 

99  3  44 
98  49  57 
62  58  21 

37  48  26 
80  14  7 
87  24  16 


p.  L. 

of 
Diff. 


3454 
3104 
3105 
3094 

3431 
3073 
318] 
3075 

3377 
3019 
3831 
3039 

3894 
8940 
8979 
8948 
8958 
8940 

3189 
8840 
9867 
8838 
8875 
8840 

8727 
3751 
3731 
8801 
8787 

8618 
8631 
3599 
3638 
3848 
8613 

8484 
8516 
8499 
8504 
8488 
3859 

8383 
8415 
8391 
2431 
8387 
3143 


T» 
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XVII 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

of  the 
nth. 

Btar'ii  Name 

p.  L. 

P.  L. 

P.I*. 

P.  L. 

and 

Noon. 

of 

lllb. 

of 

Vlh. 

of 

IXh  • 

of 

23 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Pollux 

W. 

100  47  43 

2379 

102  31  58 

2361 

lOl  16  29 

2350 

0       If 

106    1  15 

2341 

Jupiter 

W. 

100  33  10 

2404 

102  16  39 

2393 

104    0  24 

2382 

105  44  24 

23^ 

ReguluH 

w. 

64  42    8 

2360 

66  26  11 

2368 

68  10  31 

2358 

69  55    6 

2347 

Antares 

E. 

36    5  21 

2413 

34  22    5 

2408 

32  38  41 

2402 

30  55    9 

2398 

Saturn 

E. 

78  30  13 

2375 

76  46    3 

2365 

75    1  38 

2354 

73  16  57 

2344 

a  Aquilae 

E. 

85  56  58 

3134 

84  29  30 

3129 

83    1  55 

3124 

81  34  14 

3121 

24 

RcffuluH 

W. 

78  41  39 

2301 

80  27  37 

2294 

82  13  46 

2286 

84    0    6 

2279 

Spica 

W. 

25    4    4 

2417 

26  47  14 

2395 

28  30  56 

2375 

30  15    6 

2359 

Saturn 

E. 

64  30    8 

2300 

62  44    8 

2293 

60  57  58 

2286 

59  11  38 

S279 

a  Aquilae 

E. 

74  15  42 

3134 

72  48  14 

3143 

71  20  56 

3154 

69  53  52 

3168 

Foinalhaut 

E. 

105    5  35 

2471 

103  23  41 

2461 

101  41  33 

2451 

99  59  11 

2442 

25 

Resrulus 

W. 

92  54    5 

2251 

94  41  16 

2247 

96  28  34 

2243 

98  15  57 

2240 

Spica 

W. 

39    1  17 

2298 

40  47  20 

2289 

42  33  36 

2281 

44  20    3 

2974 

Saturn 

E. 

50  17  47 

2254 

48  30  40 

•2250 

46  43  27 

2247 

44  56  10 

2245 

a  Aquilae 

E. 

62  43  41 

3279 

61  19    5 

3312 

59  55    7 

3348 

58  31  51 

3389 

Fomalhaut 

E. 

91  24  33 

2410 

89  41  12 

2405 

87  57  45 

2402 

86  14  13 

2399 

:i  Pegasi 

E. 

109    7  16 

2700 

107  30  36 

2687 

105  53  38 

2675 

104  16  24 

2663 

26 

Regulus 

W. 

107  13  54 

imi 

109    1  36 

2229 

110  49  20 

2229 

112  37    4 

2229 

Spica 

W. 

53  14  24 

2252 

55    1  34 

2249 

56  48  48 

2248 

58  36    4 

2246 

Saturn 

E. 

35  59    8 

2241 

34  11  42 

2243 

32  24  19 

2245 

30  36  59 

2249 

a  Aquilae 

E. 

51  48  59 

3677 

50  31  47 

3755 

49  15  58 

3842 

48    1  39 

3939 

Fomalhaut 

E. 

77  35  55 

2397 

75  52  16 

2398 

74    8  39 

2401 

72  25    6 

2405 

a  Pegasi 

E. 

96    7  11 

2630 

94  28  57 

2626 

92  50  38 

2025 

91  12  17 

2025 

Venus 

E. 

119  41    5 

2607 

118    2  19 

• 

2607 

116  23  33 

2605 

114  44  45 

9604 

27 

Spica 

W. 

67  32  47 

2245 

69  20    7 

2247 

71    7  25 

2248 

72  54  41 

9250 

Antares 

W. 

21  50  38 

2330 

23  35  54 

2317 

25  21  29 

2307 

27    7  18 

2300 

Fomalhaut 

E. 

63  49    2 

2436 

62    6  19 

2445 

60  23  48 

2455 

58  41  32 

9467 

a  Pegasi 

E. 

83    0  49 

2637 

81  22  44 

2643 

79  44  48 

2650 

78    7    1 

9658 

Venus 

E. 

106  30  45 

2608 

104  52    1 

2610 

103  13  20 

2612 

101  34  41 

9615 

Sun 

E. 

127  50  33 

2530 

126  10    2 

2532 

124  29  33 

2533 

122  49    () 

2535 

28 

Spica 

W. 

81  50    9 

2264 

83  37    1 

2268 

85  23  47 

2272 

87  10  27 

2277 

Antares 

W. 

35  58  18 

2286 

37  44  38 

2286 

39  30  58 

2287 

41  17  16 

2289 

Fo'hialhaut 

E. 

50  14  53 

2546 

48  34  44 

2568 

46  55    5 

2591 

45  15  58 

9618 

a  Pegasi 

E. 

70    1  22 

2717 

68  25    5 

2734 

66  49  10 

2751 

65  13  38 

2769 

Venus 

E. 

93  22  28 

2632 

91  44  16 

2636 

90    6  10 

2640 

88  28  10 

9645 

Sun 

E. 

114  27  45 

8551 

112  47  42 

2555 

111    7  45 

2559 

109  27  54 

9564 

29 

Spica 

W. 

96    2    7 

2301 

97  48    5 

2307 

99  33  54 

2313 

101  19  35 

9319 

Antares 

W. 

50    7  58 

2304 

51  53  52 

2308 

53  39  40 

2313 

55  25  21 

9317 

Fomalhaut 

E. 

37  10  48 

2805 

35  36  26 

2858 

34    3  13 

2919 

32  31  18 

2989 

a  Pegasi 

E. 

57  22  59 

2895 

55  50  34 

2927 

54  18  49 

2962 

52  47  48 

3000 

Venus 

E. 

80  19  51 

2672 

78  42  33 

2678 

77    5  24 

9684 

75  28  22 

9680 

Sun 

E. 

101  10  17 

2589 

99  31    7 

2594 

97  52    4 

2600 

96  13    9 

9607  i 

30 

Antares 

W. 

64  12    1 

2344 

65  56  57 

2349 

67  41  45 

2355 

69  26  25 

2361 

a  Aquilae 

W. 

35  50  16 

6505 

36  30  31 

*  6126 

37  14  26 

5804 

38    1  44 

i      5596 

Saturn 

W. 

21  38  42 

2360 

23  22  46'    2378 

25    6  52 

2379 

26  50  57 

i      2380  . 

a  Pesasi 

E. 

45  26    9 

3254 

44    1    4 

3323 

42  37  19 

3398 

41  15    0 

'      34tf9  ! 

'  Venus 

E. 

(57  25  2:3 

2723 

65  49  14 

2730 

(M  1:3  14 

27:w 

62  37  24 

2744   1 

1  Sun 

E. 

88    0  43 

«»=< 

m  *>2  3i>!     264:,!    81   U  45 

'iti'r.} 

8i3    7    0 

265?^ 

JLYIII. 
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73 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


9 

|5j 


23 


24 


25 


26 


27 


26 


29 


30 


Star'i  Name 

and 

PodtioD. 


Pollux  W. 

Jupiter  W. 

Regulus  W. 

Autares  E. 

Saturu  £. 

a  Aquilae  £. 

Regulus  W. 

Spica  W. 

Saturu  £. 

a  Aquilee  £. 

Fomalhaut  E. 

Regulus  W. 

Spica  W. 

Saturn  £. 

a  Aquilae  E. 

Fomalhaut  E. 

a  Pegasi  £. 

Regulus  W. 

Spica  W. 

Saturn  £. 

a  AquilaB  £. 

Fomalhaut  E. 

a  Pegasi  E. 

Venus  £. 

Spica  W. 

Antarea  W. 

Fomalhaut  E. 

a  Pegasi  £. 

Venus  E. 

Sun  E. 

Spica  W. 

Antares  W. 

Fomalhaut  E. 

Q  Pegasi  E. 

Venus  E. 

Suit  E. 

Spica  W. 

Antares  W. 

Fomalhaut  £. 

a  Pegasi  E. 

Venus  E. 

SuK  E. 

Antares  W. 

a  Aquilse  W. 

Saturn  W. 

a  Pegasi  E. 

'  Vcuus  E. 

!  8ii.v  E. 


Midnight 


// 


107  46  15 

107  28  39 

71  39  57 

29  11  32 

71  32    2 

80  6  30 

85  46  36 
31  59  40 
57  25  8 
68  27    4 

98  16  36 

100  3  25 
46  6  40 
43  8  50 
57  9  22 
84  30  37 

102  38  55 

114  24  48 

60  23  23 
28  49  44 
46  48  59 

70  41  38 
89  33  56 

113  5  56 

74  41  54 
28  53  18 

56  59  32 
76  29  25 

99  56  6 
121  8  42 

88  57  1 
43  332 
43  37  27 
63  38  30 

86  50  16 
107  48    9 

103  5    7 

57  10  56 
31  0  52 
51  17  35 
73  51  29 
94  34  23 

71  10  56 

38  52  10 
28  35    0 

39  54  16 

61  I  43 

81  29  24 

~To 


p.  L. 

of 
Dlff. 


9331 

8363 

S337 

9397 

2335 

3190 

9979 
9343 
9373 
3184 
9434 

9937 
9968 
9943 
3434 
9387 
9654 

9930 
9945 
9953 
4047 
9409 
9695 
9604 

9959 
9294 
9480 
9667 
9618 
2538 

9981 
9991 
9647 
9791 
9650 
9569 

93S5 


XVh. 


3071 
3049 
9606 
9619 

9367 
5981 
9389 
3576 
9751 
'2666 


109  31  29 
109  13  7 
73  25  2 
27  27  53 
69  46  53 
78  38  45 

87  33  16 
33  44  37 
55  38  29 

67  0  36 
96  33  50 

101  50  58 
47  53  26 
41  21  26 
55  47  44 


p.  L. 

of 
DifT. 


9399 
9354 
9398 
9396 
9396 
3190 

9967 


9968 
3903 
9496 


9964 

2941 
3486 


82  46  58 

9396 

101    ]  13 

9646 

116  12  31 

2331 

62  10  44 

2945 

27    235 

9958 

45  38    6 

4168 

68  58  16 

9415 

87  55  35 

9696 

111  27    7 

9604 

76  29    4 

9955 

30  39  26 

3390 

55  17  50 

9494 

74  52    1 

9978 

98  17  35 

9691 

119  28  22 

9540 

90  43  29 

2986 

44  49  45 

9994 

41  59  36 

9680 

62    3  50 

3814 

85  12  29 

9655 

106    8  31 

9573 

104  50  30 

9331 

58  56  24 

2397 

29  32    7 

3167 

49  48  14 

3067 

72  14  44 

9703 

92  55  45 

9619 

72  55  18 

9373 

39  45  31 

5067 

30  19    0 

9386 

38  35  15 

3681 

59  26  11 

9759 

79  51  58 

267-2 

xvnih. 


O  I        II 

111  16  57 

110  57  48 

75  10  21 

25  44  13 

68  1  31 

77  11  0 

89  20  4 
35  29  54 

53  51  42 
65  34  30 
94  50  53 

103  38  34 
49  40  19 
3934  0 

54  27  4 
81  3  17 
99  23  21 

118  0  12 
63  58  5 
25  15  34 

44  29  10 
67  15  2 
86  17  16 

109  48  18 

78  16  10 
32  25  40 
53  36  28 

73  14  52 
96  39  8 

117  48  5 

92  29  49 
46  35  54 
40  22  29 
60  29  40 
83  34  49 

104  28  59 

106  35  44 
60  41  44 
28  5  18 

48  19  49 
70  38  8 
91  17  16 

74  39  31 
40  41  34 
32  2  55 
37  18  8 
57  50  49 
78  14  41 


p.  L 

of 
Dlff. 


2313 
9345 
9318 
9399 
2317 
3193 

9961 
8317 
2963 
3995 
9490 

9333 

9259 
9941 
3543 
9396 
9640 

2933 
9945 
9965 
4303 
3491 


XXIt. 


9606 

2958 
9287 
9510 


9694 
9544 

9991 
2296 
9716 
9838 
9660 
9578 

9338 


3278 
3138 
9710 
9695 

9380 
4879 
2389 
3800 
2766 
9680 


113    2  37 

112  42  42 

76  55  54 

24    0  37 

66  15  56 

75  43  18 

91  7  1 
37  15  28 

52  4  48 

64  8  51 

93  7  47 

105  26  13 
51  27  19 

37  46  34 

53  7  27 

79  19  36 
97  45  20 

119  47  51 

65  45  26 
23  28  43 
43  22  20 
65  31  57 
84  39    0 

108    9  31 

80  3  12 
34  11  58 
51  55  28 
71  37  58 
95  0  46 

116  7  53 

94  16  2 
48  21  59 

38  46  11 
58  56  2 

81  57  16 
102  49  34 

108  20  48 
62  26  57 
26  40  41 
46  52  26 
69  1  41 
89  38  55 

76  23  35 
41  40  6 
33  46  45 
36  3  6 
56  15  37 
76  37  34 


P.L. 

of 

Diff. 


3304 
2337 
2310 
2405 
2308 
3128 

2956 
9307 
9958 
3950 
9415 

9931 
3256 
9941 
3606 
8399 
9634 

2935 
8945 
3979 
4455 
9496 
9639 
9607 

9961 


9597 
9703 
9697 
3547 

2996 
9300 
9758 
9866 


9584 

9344 
3338 
3410 
3193 
3716 
3633 

3386 
4710 
3394 
3934 
9774 
9687 


T4 


MAY,  187d. 


AT  GREENWICH  APPARENT  NOON. 

• 

THE  SUN'S 

Sidereal 
Time 

1 

• 

1 

0 

of  the 

Semi- 

diametei 

passing 

the 
Merid- 
ian. 

Equation  of 

Time, 

to  he 

nJUnoud 

from 

Apparent, 

Time, 

Diff.  for 
1  honr. 

Appoitt%t 
Right  Ascension. 

Diff.  for 
1  boar. 

Apparent 
Declination. 

Diff.  for 
1  honr. 

Semi- 
.    diameter. 

Wed. 

1 

li      m       H 

2  35  46.30 

9.553 

N.15  15  18.9 

45.00 

15  54!03 

66*09 

m       8 

3    6.01 

0.302 

Thur. 

2 

2  39  35.85 

9.576 

15  33  11.6 

44.38 

15  53.79 

66.17 

3  12.99 

0.279 

Frid. 

3 

2  43  25.97 

9.600 

15  50  48.9 

43.73 

15  53.55 

66.25 

3  19.41 

0.255 

Sat. 

4 

2  47  16.66 

9.624 

16    8  10.7 

43.07 

15  53.32 

66.33 

3  25.26 

0.231 

San. 

5 

2  51     7.92 

9.648 

16  25  16.6 

42.41 

15  53.09 

66.41 

3  30.54 

0.207 

Mon. 

6 

2  54  59.76 

9.672 

16  42    6.2 

41.72 

15  52.87 

66.49 

3  35.24 

0.183 

Tues. 

7 

2  58  52.17 

9.696 

16  58  39.2 

41.02 

15  52.65 

66.57 

3  39.37 

0.159 

Wed. 

8 

3    2  45.16 

9.730 

17  14  55.3 

40.32 

15  52.42 

66.64 

3  42.93 

0.136 

Thur. 

9 

3    6  38.72 

9.744 

17  30  54.1 

39.59 

15  52.21 

66.74 

3  45.93 

0.112 

Frid. 

10 

3  10  32.84 

9.767 

17  46  35.3 

38.85 

15  52.00 

66.82 

3  48.36 

0.089 

Sat. 

11 

3  14  27.53 

9.791 

18     1  58.6 

38.10 

15  51.79 

66.90 

3  50.22 

0.065 

Sun. 

12 

3  18  22.79 

9.814 

18  17    3.8 

37.34 

15  51.59 

66.99 

3  51.51 

0.042 

Mon. 

13 

3  22  18.61 

9.837 

18  31  50.7 

36.56 

15  51.39 

67.07 

3  52.25 

+0.019 

Tues. 

14 

3  26  14.98 

9.860 

18  46  18.6 

35.77 

15  51.20 

67.15 

3  52.43 

-0.004 

Wed. 

15 

3  30  11.91 

9.883 

19    0  27.5 

34.97 

15  51.01 

67.23 

3  52.05 

0.030 

Thur. 

16 

3  34    9.40 

9.906 

19  14  17.0 

34.15 

15  50.82 

67.32 

3  51.11 

0.051 

Frid. 

17 

3  38    7.44 

9.929 

19  27  46.9 

33.33 

15  50.64 

67.40 

3  49.64 

0.073 

Sat 

18 

3  42    6.01 

9.951 

19  40  56.8 

32.50 

15  50.46 

67.48 

3  47.63 

0.095 

Sun, 

19 

3  46     5.13 

9.974 

19  53  46.8 

31.66 

15  50.28 

67.56 

3  45.09 

0.118 

Mon. 

20 

3  50    4.78 

9.996 

20    6  16.4 

30.80 

15  50.11 

67.64 

3  42.00 

0.140 

Tues. 

21 

3  54    4.96 

10.018 

20  18  25.4 

29.95 

15  49.94 

67.72 

3  38.39 

0.162 

Wed. 

22 

3  58    5.67 

10.040 

20  30  13.7 

29i)7 

15  49.77 

67.79 

3  34.24 

0.183 

Thur. 

23 

4    2    6.92 

10.062 

20  41  41.0 

28.19 

15  49.59 

67.86 

3  29.57 

0.205 

Frid. 

24 

4    6    8.68 

10.085 

20  52  47.0 

27.29 

15  49.43 

67.93 

3  24.37 

0.228 

Sat. 

25 

4  10  10.96 

10.106 

21     3  31.3 

26.39 

15  49.26 

68.00 

3  18.67 

0.249 

Sun. 

26 

4  14  13.74 

10.127 

21  13  54.1 

25.49 

15  49.10 

68.07 

3  12.46 

0.270 

Mon. 

27 

4  18  17.00 

10.147 

21  23  55.1 

24.57 

15  48.94 

68.15 

3    5.76 

0.290 

Tues. 

28 

4  22  20.76 

10.167 

21  33  34.0 

23.65 

15  48.79 

68.21 

2  58.58 

0.310 

Wed. 

29 

4  26  25.00 

10.186 

21  42  50.5 

22.71 

15  48.64 

68.27 

2  50.93 

0.329 

Thur. 

30 

4  30  29.70 

10.205 

21  51  44.4 

21.77 

15  48.49 

68.33 

2  42.82 

0.348 

Frid. 

31 

4  34  34.84 

10.223 

22    0  15.8 

20.83 

15  48.35 

68.39 

2  34.25 

0.366 

Sat. 

Mo 

32 

4  38  40.42 

Mean  Time  of  the  1 

10.240 

N.22    8  24.2 

19.87 

15  48.21 

68.44 

2  25.26 

0.383 

ter  passing  may  be  found  by  sabtracting  (kl8  from  th 

B  Sidereal  Tin 

Be. 

1 
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AT  GREENWICH  MEAN  NOON. 

1 

o 

^ 

THE  SUN'S 

9 

1 
1 

Equation  of 

Time, 

to  be 

addedto 

Mean, 

Time. 

Diff.for 
Ibour. 

Sidereal 

Time 

or 

Bight  Aieenaion 

of 

Afean  Son. 

Right  AMenaioii. 

Dlff.  for 
Ihonr. 

Appanni 
Declination. 

DUr.for 
1  boor. 

Wed. 
Tbur. 
Frid. 

1 

2 
3 

h     ni       8 

2  35  46.79 
2  39  36.36 
2  43  26.50 

9.554 
9.577 
9.601 

N.15  16  21.2 
15  33  13.9 
15  50  51.3 

45.00 
44.38 
43.73 

'  3    6.03 
3  13.01 
3  19.43 

0.302 
0.279 
0.255 

b      m       ■ 

2  38  62.82 
2  42  49.37 
2  46  45.93 

Sat 

Suit. 

Mon. 

4 
5 
6 

2  47  17.21 
2  51     8.49 
2  55    0.34 

9.625 
9.649 
9.673 

16    8  13.2 
16  25  19.1 
16  42    8.7 

43.07 
42.41 
41.72 

3  25.28 
3  30.57 
3  35.26 

0.231 
0.207 
0.183 

2  50  42.49 
2  54  39.04 
2  58  35.60 

Tues. 
Wed. 
Thur. 

7 
8 
9 

2  58  62.76 

3  2  45.76 
3    6  39.33 

9.697 
9.730 
9.744 

16  58  41.7 

17  14  57.8 
17  30  56.6 

41.02 
40.32 
39.59 

3  39.39 
3  42.95 
3  45.93 

0.159 
0.136 
0.112 

3    2  32.15 
3    6  28.71 
3  10  25.26 

Frid. 
Sat 

SufL 

10 
U 
12 

3  10  33.46 
3  14  28.16 
3  18  23.42' 

9.767 
9.791 
9.814 

17  46  37.8 

18  2     1.1 
18  17     6.2 

38.85 
38.10 
37.34 

3  48.36 
3  50.22 
3  51.51 

0.089 
0.065 
0.042 

3  14  21.82 
3  18  18.38 
3  22  14.93 

Mon. 

Tues. 

Wed. 

13 
14 
15 

3  22  19.24 
3  26  15.62 
3  30  12.55 

9.837 
9.860 
9.883 

18  31  53.0 

18  46  20.9 

19  0  29.7 

36.56 
35.77 
34.97 

3  62.25 
3  62.43 
3  62.06 

+0.019 

-0.004 

0.030 

3  26  11.49 
3  30    8.05 
3  34    4.60 

Thur. 

Frid. 

Sat 

16 
17 

18 

3  34  10.04 
3  38    8.07 
3  42    6.64 

9.906 
9.929 
9.951 

19  14  19.1 
19  27  49.0 
19  40  58.9 

34.15 
33.33 
32.50 

3  61.11 
3  49.64 
3  47.63 

0.051 
0.073 
0.095 

3  38     1.15 
3  41  57.71 
3  45  54.27 

Sun. 
Mon. 
Tues. 

19 
20 
21 

3  46    5.75 
3  50    5.40 
3  54    5.57 

9.974 

9.996 

10.018 

19  53  48.8 

20  6  18.3 
20  18  27.2 

31.66 
30.80 
29.95 

3  45.08 
3  41.99 
3  38.37 

0.118 
0.140 
0.162 

3  49  50.83 
3  53  47.39 
3  57  43.94 

Wed. 
Thur. 
Frid. 

22 
23 
24 

3  58    6.27 

4  2    7.50 
4    6    9.25 

10.039 
10.061 
10.084 

20  30  15.4 
20  41  42.6 
20  52  48.5 

29.07 
28.19 
27.29 

3  34.23 
3  29.56 
3  24.36 

0.183 
0.205 
0.228 

4     1  40.50 
4    5  37.06 
4    9  33.61 

Sat 
Sun. 
Mon. 

25 
26 
27 

4  10  11.51 
4  14  14.27 
4  18  17.52 

10.105 
10.126 
10.146 

21     3  32.8 
21  13  56.5 
21  23  56.4 

26.39 
25.49 
24.57 

3  18.66 
3  12.46 
3    5.76 

0.249 
0.270 
0.290 

4  13  30.17 
4  17  26.73  1 
4  21  23.28 

Tues. 
Wed. 
Thur. 

28 
29 
30 

4  22  21.26 
4  26  25.48 
4  30  30.16 

10.166 
10.185 
10.204 

21  33  35.1 
21  42  61.5 
21  61  45.4 

23.65 
22.71 
21.77 

2  58.58 
2  50.92 
2  42.80 

0.310 
0.329 
0.348 

4  25  19.84 
4  29  16.40 
4  33  12.96 

Frid. 
Sat. 

31 
32 

4  34  35.28 
4  38  40.83 

10.222 
10.239 

22    0  16.7 
N.22    8  25.0 

20.83 
19.87 

2  34.23 
2  25.24 

0.366 
0.383 

4  37    9.51 
4  41     6.07 

NOTX.— 

•TbeS 

^midlameter  for  Mai 

in  Noon  nu 

fty  be  anamed  the  name  m  fba 

)t  for  Apparent 

Noon. 

Diff.  for  1  hoar 
+9».8565 
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a 

o 

« 


Z 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
37 

28 
29 
30 

31 
32 


^ 

^ 


o 


122 
123 
124 

125 
126 
127 

128 
129 
130 

131 
132 
133 

134 
135 
136 

137 
138 
139 

140 
141 
142 

143 
144 
145 

146 
147 
148 

149 
150 
151 

152 
153 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


True  LONOrrUD& 


O  t  It 

41  23    7.9 

42  21  16.8 

43  19  24.2 

44  17  30.2 

45  15  34.8 

46  13  37.8 

47  11  39.2 

48  9  39.1 

49  7  37.4 

50  5  34.0 

51  3  29.0 

52  1  22.2 

52  59  13.6 

53  57    3.2 

54  54  51.2 

55  52  37.6 

56  50  22.4 

57  48    5.6 

58  45  47.1 

59  43  27.1 

60  41     5.6 

61  38  42.9 

62  36  19.0 

63  33  54.0 

64  31  27.8 

65  29    0.6 

66  26  32.4 

67  24    3.4 

68  21  33.6 

69  19    3.1 

70  16  31.9 

71  13  59.9 


X' 


II 


23  9.0 
21  17.8 
19  25.1 

17  30.9 

15  35.3 
13  38.2 

11  39.4 
9  39.2 
7  37.3 

5  33.8 
3  28.7 
1  21.7 

59  13.0 
57  2.4 
54  50.3 

52  36.5 
50  21.2 

48    4.2 

45  45.6 
43  25.4 
41     3.8 

38  40.9 
36  16.9 
33  51.7 

31  25.4 
28  58.0 
26  29.6 

24  0.4 
21  30.4 

18  59.7 

16  28.4 
13  56.2 


Dlff.  for 
1  hoar. 


45.40 
45.34 
45.28 

45.22 
45.16 
45.09 

45.03 
44.96 
44.89 

44.82 
44.75 
44.68 

44.61 
44.54 
44.47 

44.40 
44.33 
44.27 

44.20 
44.14 
44.08 

44.03 
43.98 
43.94 

43.89 
43.85 
43.81 

43.77 
43.74 
43.71 

43.68 
43.65 


LATITUUS. 


II 


-0.63 
0.67 
0.67 

0.65 
0.60 
0.52 

0.40 
0.28 
0.14 

-0.01 

+0.11 

0.23 

0.32 
0.40 
0.45 

0.46 
0.45 
0.41 

0.34 

0.25 

+0.13 

0.00 

-0.13 

0.26 

0.38 
0.49 
0.58 

0.64 
0.67 
0.68 

0.66 
-0.61 


Logarithm 

of  the 

Badini  Vector 

of  the 

Earth. 


0.0036151 
.0037242 
.0038319 

.0039380 
.0040424 
.0041450 

.0042458 
.0043448 
.0044419 

.0045371 
.0046305 
.0047220 

.0048117 
.0048998 
.0049865 

.0050717 
.0051555 
.0052381 

.0053197 
.0054002 
.0054795 

.0055578 
.0056351 
.0057113 

.0057865 
.0058605 
.0059332 

.0060045 
.0060743 
.0061424 


i:i:.v;j:' 


0.0062727 


Dlff.  for 
I  honr. 


+45.7 
45.1 
44.5 

43.8 
43.1 
42.3 

41.6 
40.8 
40.1 

39.3 
38.6 
37.8 

37.1 
36.4 
35.8 

35.2 
34.7 
34.2 

33.7 
33.2 
32.8 

32.4 
32.0 
31.5 

31.0 
30.5 
29.9 

29.3 
28.7 
28.0 

27.2 
+26.3 


NOTX:  A  oorrespondt  to  the  ITM  equinox  of  the  date,  A'  to  the  mmm  eqnlnoz  of  Jaooary  Od. 


Mean  Time 

of 
Sidereal  Oh. 


h     m       a 

21  17  37.29 
21  13  41.38 
21  9  45.47 

21  5  49.57 
21  1  53.66 
20  57  57.75 

20  54  1.83 
20  50  5.92 
20  46  10.01 

20  42  14.10 
20  38  18.20 
20  34  22.29 

20  30  26.38 
20  26  30.47 
20  22  34.55 

20  18  38.64 
20  14  42.73 
20  10  46.82 

20  6  50.90 
20  2  54.99 
19  58  59.08 

19  55  3.17 
19  51  7.26 
19  47  11.35 

19  43  15.44 
19  39  19.53 
19  35  23.62 

19  31  27.71 
19  27  31.80 
19  23  35.89 

19  19  39.97 
19  15  44.06 


Dift  tor  1  hoar 
— 9*.8296 
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GEEENWIUH  MEAN  TIME. 

d 

THE  MOON'S 

1 

o 

SEMIDIAMXTSR. 

HORIZONTAI 

.    PARALLAX. 

MERIDIAN  PA88AOE. 

AOE. 

Noon. 

Midnight 

Noon. 

DIff.  for 
1  hoar. 

Midnight 

Diff.  for 
1  hoar. 

Diff.  for 
I  hoar. 

Noon. 

1 

2 
3 

16     1.5 
15  54.8 
15  47.6 

15  58.3 
15  51.3 
15  43.8 

58  42.4 
58  17.7 
57  51.0 

1.07 
1.15 

58  30.3 
58    4.6 
57  37.1 

-1.03 
1.11 
1.18 

h      m 

20    4.6 

20  53.3 

21  39.9 

m 
2.09 

1.98 

1.91 

d 

23.5 
24.5 
25.5 

4 
5 

6 

15  39.9 
15  31.9 
15  23.6 

15  35.9 

15  27.8 
15  19.5 

57  22.8 
56  53.3 
56  23.2 

1.20 
1.24 
1.26 

57    8.2 
56  38.3 
56    8.0 

1.23 
1.26 
1.26 

22  25.3 

23  10.5 
23  56.4 

1.88 
1.89 
1.94 

26.5 
27.5 
28.5 

7 
8 
9 

15  15.4 
15    7.6 
15    0.4 

15  11.4 
15    3.9 
14  57.2 

55  53.0 
55  24.1 
54  57.7 

1.24 
1.16 
1.02 

55  38.3 
55  10.5 
54  46.1 

1.21 
1.10 
0.02 

6 

0  43.6 

1  32.2 

1.98 
2.05 

29.5 
0.9 
1.9 

10 
11 
12 

14  54.4 
14  49.9 
14  47.6 

14  51.9 
14  48.5 
14  47.2 

54  35.6 
54  19.4 
54  10.6 

0.81 

0.53 

-0.19 

54  26.7 
54  14.0 
54    9.4 

0.68 

0.37 

-0.00 

2  22.1 

3  12.6 

4  2.9 

2.09 
2.10 
2.08 

2.9 
3.9 
4.9 

13 
14 
15 

14  47.5 
14  50.2 
14  55.5 

14  48.5 
14  52.5 
14  59.2 

54  10.6 
54  20.2 
54  39.8 

+0.19 
0.61 
1.03 

54  14.1 
54  28.8 
54  53.4 

+0.40 
0.79 
1.23 

4  52.2 

5  39.9 

6  26.1 

2.02 
1.95 
1.89 

5.9 
6.9 
7.9 

16 
17 
18 

15    3.6 
15  14.1 
15  26.7 

15    8.6 
15  20.2 
15  33.6 

55    9.4 

55  48.2 

56  34.4 

1.43 
1.78 
2.05 

55  27.8 

56  10.5 
56  59.5 

1.62 
1.93 
2.13 

7  10.8 

7  54.9 

8  39.1 

1.85 
1.83 
1.86 

8.9 

9.9 

10.9 

19 
20 
21 

15  40.6 

15  54.8 

16  8.1 

15  47.7 

16  1.6 
16  14.0 

57  25.4 

58  17.6 

59  6.4 

2.18 
2.14 
1.90 

57  51.6 

58  42.7 

59  28.1 

3.18 
2.04 
1.71 

9  24.5 

10  12.3 

11  3.6 

1.94 
2.06 
2.23 

11.9 
12.9 
13.9 

22 
23 
24 

16  19ii 
16  27.1 
16  31.1 

16  23.6 
16  29.6 
16  31.5 

59  47.2 

60  16.3 
60  30.8 

1.48 

0.92 

:H).29 

60    3.4 
60  25.5 
60  32.4 

1.21 
+0.61 
-0.03 

11  59.2 

12  59.4 
14    2.8 

2.42 
2.58 
2.67 

14.9 
15.9 
16.9 

25 
26 
27 

16  30.9 
16  26.9 
16  19.9 

16  29.3 
16  23.7 
16  15.5 

60  30.2 
60  15.5 
59  49.8 

-0.33 
0.86 
1.26* 

$0  24.4 
60    3.8 
$d  33.8 

0.61 
1.08 
1.40 

15  7.2 

16  9.6 
15    8.0 

2.64 
2.52 
2.34 

17.9 
18.9 
19.9 

28 
29 
30 

16  10.8 
16    0.6 
15  50.0 

16    5.8 
15  55.3 

15  44.8 

59  16.4 

58  38.8 
58    0.1 

1.50 
1.60 
1.61 

58  57.9 
58  19.5 
57  40.9 

1.57 
1.62 
1.58 

18    2.0 

18  51.8 

19  38.7 

2.16 
2.01 
1.91 

20.9 
21.9 
22.9 

31 
32 

15  39.7 
15  29.9 

15  34.7 
15  25.3 

57  22.1 
56  46.3 

1.54 
-1.44 

57    3.9 
56  29.4 

1.49 
-1.38 

20  23.8 

21  8.3 

1 

1.86 
1.86 

23.9  \ 
24.9 

1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Eight  ABcensIon. 

Diff. 
for  ]  m. 

Declination. 

Diff. 

for  1  m. 

Hour. 

Right  Aicenaion. 

Diff. 
for  1  m. 

Declination. 

Di£ 

for  1  m. 

WEI 

)NESI 

)AY  1. 

FRIDAY  3. 

0 

Ii     m      H 

22    1  46.30 

2.2974 

S.  17°  24  2L1 

11J328 

0 

h     m     8 

23  46    3.17 

2.0688 

O         #         // 

S.  7    5    7.0 

14.038 

1 

22    4    3.97 

3.9916 

17  13    4.6 

11.330 

1 

23  48    7.20 

9.0655 

6  51    3.9 

14.064 

2 

22    6  21.30 

d.9858 

17    1  42.6 

11.411 

2 

23  50  11.03 

2.0622 

6  36  59.3 

ujm 

3 

22    8  38.28 

S.3800 

16  50  15.2 

11.501 

3 

23  52  14.66 

2.0590 

6  22  53.3 

14.111 

4 
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23 
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N.24  17  32.7 

4.199 

0 
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1 
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1 
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9.1795 
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1.783 
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9.091 

4 

5  40  21.48 
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8 

5  49    7.92 
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24  47  13.6 
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8 
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.    9.1679 
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9.614 

9 

5  51  19.65 

9.1959 

24  50  2a6 

3.106 

9 

7  36  30.63 

9.1661 

24  58  27.3 

9.731 

10 

5  53  31.42 

9.1965 

24  53  26.3 

9.983 

10 

7  38  40.54 

9.1649 

24  55  40.0 

9.848 

11 

5  55  43.23 

9.1979 

24  56  21.6 

9.860 

11 

7  40  50.34 

9.1694 

24  52  45.7 

9.965 

12 

5  57  55.08 

9.1978 

24  59    9.5 

9.738 

12 
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13 

6    0    6.96 
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13 

7  45    9.60 

9.1585 

24  46  36.0 
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14 

6    2  18.87 

9.1987 

25    4  23.4 

9.494 

14 

7  47  19.05 

9.1564 

24  43  20.8 

3.319 

15 

6    4  30.80 

9.1990 

25    6  49.4 

9.379 

15 

7  49  28.37 

9.1543 

24  39  58.6 

3.497 

16 

6    6  42.75 

9.1994 

25    9    8.0 

9.949 

16 

7  51  37.57 

9.1593 

24  36  29.5 

3.549 

17 

6    8  54.72 

9.1997 

25  11  19.2 

9.196 

17 

7  53  46.64 

9.1508 

24  32  53.6 

3.656 

18 

6  11    6.71 

9.1999 

25  13  23.1 

9.003 

18 

7  55  55.59 

9.1481 

24  29  10.8 

3.770 

19 

6  13  18.71 

9.900J 

25  15  19.6 

1.880 

19 
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9.1459 

24  25  21.2 

3.884 

20 
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25  17    8.7 
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20 
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9.1436 

24  21  24.8 
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21 
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9.9003 

25  18  50.4 

1.634 

21 

8    2  21.64 

9.1414 

24  17  21.6 

4.110 

22 

6  19  54.75 

9.9009 

25  20  24.8 

1.511 

22 

8    4  30.06 

9.1391 

24  13  11.6 

4.993 

23 

6  22    6.76 

9.9009 

25  21  51.8 

1.387 

23 

8    6  38.34 

9.1368 

24    8  54i> 

4.334 

24 

6  24  18.77 

9.9001 

NJ25  23  11.3 

1.963 

24 

8    8  46.47 

9.1345 

N.24    4  31.6 

4.444 

VIII. 


Af  AY^  187S. 
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GREENWICH  MEAN  TIME 


TH£  MOON  S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Sight 
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22  26 
22  20 
22  13 
22  7 
22  0 

N.21  53 


31.6 
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TUESDAY  14. 
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9  46 
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9 
9 


16.78 

21.09 

25J23 

29.21 

33.03 

36.69 

40.20 

43.55 

46.74 

49.77 

52.64 

55.36 

57.92 

0.33 

2.58 

4.68 

6.63 

8.43 

10.07 

11.561 

12.91 

14.11 

15.16 

16.07 

16.85 


9.0731 

9.0704 
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9.0650 
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9.0579 

9.0545 
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23.8 
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4.668 
4.778 
4.887 
4.995 
5.103 
5.919 
5.391 
5.499 
5.535 
5.640 
5.746 
5.859 
5.956 
6.060 
6.165 
6.968 
6.371 
6.473 
6.575 
6.676 
6.777 
0.877 
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7.076 

7.174 

7.971 

7.300 

7.465 

7.561 

7,657 

7.751 

7.845 

7.940 

8.034 

8.198 

8.990 

8.311 

8.408 
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8.848 
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Diff. 
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WEDNESDAY  15. 
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56 
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9 
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6 
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10  10 
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10  14 
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10  18 
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10  22 
10  24 
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16.85 

17.48 

17.97 

18.32 

18.53i 

18.61' 

18.55| 

18.36 
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17.60 

17.03 

16.34 

15.53 

14.60 

13.55 

12.38 

11.10 

9.71 
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6.60 

4.89 

3.09 
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59.19 


9.0117 
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9.0069 
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1.9835 
1.9815 
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29.0 
44.7 
55.5 

1.3 

2.3 
58.6 
50.3 
37.2 
19.4 
57.0 
30.0 
58.4 
22.3 
41.7 
56.7 

7.2 
13.4 
15.3 


THURSDAY  16. 
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9 
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37.27 
34.46 
31.58 
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9.85 
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56.50 
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.9686 
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43  20.7 
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20  29.9 
8  58.4 
22.9 
43.5 
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13.0 
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27.0 
28.4 
34  26.1 
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10.4 
57.1 
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19.8 
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34 
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33 

20 
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9.450 
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9.779 
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9.943 

10.093 
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10.335 

10.419 
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10.639 

10.714 

10.788 
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11.005« 
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11.147 

11.917 

11.987 
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11.884 

11.946 
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19.258 

19.311 

19J68 

19.426 

19.483 

19.539 

19.595 
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MAY,  1879 


IX. 


- 

GREENWICH  MEAN  TIME. 

THE  MOON  S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsoeiiBloii. 

Dlff. 
for  1  m. 

Declination. 

Diff. 

for  1  m. 

Hoar. 

Right  Aicenilon. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  Im. 

F] 

«DA^ 

17. 

• 

SUNDAY  19. 
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1 

17  39  13.60 
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6 
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17  52  45.56 

9.7149 

24  53    7.9 
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9.7169 

24  56  47.6 
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3.013 

11 

16    0  25.81 
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9.7363 

25  27  23.2 
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9.5484 

21  15  43.0 
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9.7364 

25  29  54.1 
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0 

22  43  32.00 

9.9009 

S.  13  46  12.9 

19.601 

0 

0  23  54.10 

9.0016 

S.  2  45  52.8 

14J294 

I 

22  45  44.37 

9.9039 

13  33  23.0 

193a 

1 

0  25  54.13 

1.9999 

2  31  39.4 

14.993 

2 

22  47  56.39 

9.1973 

13  20  29.5 

19.999 

2 

0  27  54.01 

1.9968 

2  17  26.0 

14.999 

3 

22  50    8.06 

9.1915 

13    7  32.4 

19.981 

3 

0  29  53.76 

1.9946 

2    3  12.8 

14.990 

4 

22  52  19.37 

9.1857 

12  54  31.8 

13.038 

4 

0  31  53.37 

1.9994 

1  48  59.7 

14J817 

5 

22  54  30.33 

9.1799 

12  41  27.9 

13.093 

5 

0  33  52.85 

1.9909 

1  34  46.8 

14.914 

6 

22  56  40.95 

9.1749 

12  28  20.7 

13.146 

6 

0  35  52.20 

1.9889 

1  20  34.1 

14.900 

7 

22  58  51.23 

9.1685 

12  15  10.3 

13.198 

7 

0  37  51.43 

1.98G2 

1    6  21.8 

14.909 

8 

23    1     1.17 

9.1630 

12    1  56.8 

13J949 

8 

0  39  50.55 

1.9849 

0  52    9i) 

14.194 

9 

23    3  10.78 

9.1575 

11  48  40.3 

13.999 

9 

0  41  49.55 

1.9894 

0  37  58.5 

14.186 

10 

23    5  20.06 

9.1590 

11  35  20.9 

13.347 

10 

0  43  48.44 

IMM 

0  23  47.6 

14.177 

11 

23    7  29.02 

9.1467 

11  21  .58.6 

13.394 

11 

0  45  47J23 

1.9790 

S.  0    9  37.3 

14.167 

12 

23    9  37.66 

9.1414 

11    8  33.5 

13.440 

12 

0  47  45.93 

1.9774 

N.  0    4  32.4 

14.156 

13 

23  11  45.98 

9.1369 

10  55    5.8 

13.484 

13 

0  49  44.53 

1.9759 

0  18  41.4 

14.144 

14 

23  13  54.00 

9.1310 

10  41  35.5 

1.3.597 

14 

0  51  43.04 

1.9745 

0  32  49.6 

14.131 

15 

23  16    1.71 

9.1959 

10  28    2.6 

13.568 

15 

0  53  41.47 

1.9731 

0  46  57.0 

14.116 

16 

23  18    9.11 

9.1909 

10  14  27.3 

13.608 

16 

0  55  39.81 

ljr717 

1    1    3.5 

14.100 

17 

23  20  16.22 

9.1161 

10    0  49.7 

13.647 

17 

0  57  38.08 

ijnoi 

1  15    9.0 

14.084 

]8 

23  22  23.04 

9.1113 

9  47    9.7 

13.684 

18 

0  59  36.27 

1J)699 

1  29  13.6 

14.068 

19 

23  24  29.57 

9.1065 

9  33  27.5 

13.730 

19 

1    1  34.39 

1.9689 

1  43  17.1 

14.050 

20 

23  26  35.82 

9.1018 

9  19  43.3 

13.754 

20 

1    3  32.45 

1.9679 

1  57  19.5 

14.030 

21 

23  28  41.78 

9.0971 

9    5  57.1 

13.787 

21 

1    5  30.46 

1.96G9 

2  11  20.7 

14.010 

22 

23  30  47.47 

9.0996 

8  52    8.9 

13.819 

22 

1    7  28.41 

1.9653|         2  25  20.6 

1.9644  N.  2  39  19.2 

13.988 

23 

23  32  52.89 

9.0681 

S.  8  38  18.8 

13.850 

23 

1    9  26.31 

13J66 

THl 

IRSDA 

.Y  30. 

SATUJ« 

DAY,  JUNE  1. 

0 

1 

23  34  5804 
23  37    2.93 

9.0837 
9.0794 

S.  8  24  26.9 
8  10  3a3 

13.879 
13.907 

0 

1  11  24.151 

1.9636  N.  2  53  ia6|    13.944 

2 

23  39    7.57 

9.0759 

7  56  38.0 

13.934 

3 

23  41  11.95 

9.0710 

7  42  41.2 

13.960 

4 

23  43  16.09 

9.0668 

7  28  42.9 

13.985 

5 

23  45  19.98 

9.0G98 

7  14  43.1 

14.008 

PHASES  OF  THE  MOON.             1 

6 

23  47  23.63 

9.0589 

7    0  42.0 

14.099 

7 

23  49  27.05 

9.0551 

6  46  39.6 

14.049 

—  —  — 

8 

23  51  30.25 

9.0514 

6  32  36.1 

14.068 

d       b      m 

n,      ..71  18.9 

9 

23  53  33.22 

9.0476 

6  ]8  31.4 

14.087 

9  New  Moo 

10 

23  55  35.97 

9.0440 

6    4  25.6 

14.104 

11 

23  57  38.51 

9.0404 

5  50  18.9 

14.190 

D   First  Quarter,  .     .  lo    4     o.4         | 

12 

23  59  40.83 

90070 

5  36  11.2 

14.135 

O   Full  Mooi 

1,  .     .     .  52a   11     8.6 

13 

0     I  42.95 

9.0336 

5  22    2.6 

14.148 

a  Last  Qua 

rter,  .     .  29     2  12.9 

14 

1         ^    ^m 

0    3  44.87 

9.0304 

5    7  53.3 

14.160 

15 

0    5  46.60 

9.0979 

4  53  43.4 

14.171 

16 

0    7  48.14 

9.0940 

4  39  32.8 

14.189 

d       h 

17 

0    9  49.49 

9:oao9 

4  25  21.6 

14.191 

<i  Perigee, . 
a  Apogee, . 

....    12  12.2- 

18 
19 

0  11  50.65 
0  13  51.64 

9.0179 
9.0151 

4  11    9.9 
3  56  57.7 

14.199 
14.906 

....   24  10.8 

20 

0  15  52.46 

9U>193 

3  42  45.2 

14.911 

21 

0  17  53.11 

9.0095 

3  28  32.4 

14J915 

22 

0  19  53.60 

9.0068 

3  14  19.4 

14.918 

23 

0  21  53.93 

9.0049 

3    0    6.2 

14.991 

24 

0  23  54.10 

9.0016 

S.  2  45  52.8 

14.994 

86 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

i^ 

Star's  Nome 

p.  L. 

p.  L. 

P.L. 

P.L. 

and 

Noon. 

of 

ITlfc. 

of 

Vlh, 

of 

IXh. 

of 

1 

PoiiUon. 

Diff. 

Diff. 

Diff. 

DiC 

Ad  tares 

W. 

78    7  30 

9393 

O        1       n 

79  51  15 

9399 

81  34  51 

9406 

83  18  17 

9419 

a  AquilcB 

W. 

42  40  57 

4569 

43  43  55 

4499 

44  48  50 

4311 

45  55  32 

4905 

Saturn 

w. 

35  30  29 

9398 

37  14    7 

9403 

38  57  37 

9409 

40  40  59 

9414 

VenuB 

E. 

54  40  35 

9789 

53    5  43 

9789 

51  31    1 

9797 

49  56  29 

9805  j 

Sum 

E. 

75    0  36 

9684 

73  23  48 

9701 

71  47    9 

9709 

70  10  41 

9716  ! 

2 

Ad  tares 

W. 

91  53    2 

9448 

93  35  29 

9455 

95  17  45 

9469 

96  59  51 

fHUO 

a  Aquilffi 

W. 

51  51    3 

3ttU 

53    5  42 

3767 

54  21  19 

3718 

55  37  47 

3635 

Saturn 

W. 

49  15  49 

9444 

50  58  21 

9451 

52  40  43 

9458 

54  22  56 

9464 

Venus 

E. 

42    6  24 

9845 

40  32  55 

9854 

38  59  37 

9869 

37  26  30 

9871 

Son 

E. 

62  10  49 

9754 

60  35  21 

9763 

59    0    4 

9770 

57  24  57 

9779 

3 

Antares 

W. 

105  27  40 

9508 

107    8  42 

9517 

108  49  32 

9595 

110  30  11 

9533 

Saturn 

W. 

62  51  38 

9499 

64  32  52 

9507 

66  13  56 

9514 

67  54  50 

9381 

a  Aquike 

W. 

62  10  25 

3514 

63  30  34 

3499 

64  51    7 

3479 

66  12    2 

3456 

Fomalhaut 

W. 

26  36  48 

3464 

27  57  52 

3371 

29  20  42 

3991 

30  45    4 

3994 

Venus 

E. 

29  43  45 

9917 

28  11  48 

999V 

26  40    3 

9938 

25    8  32 

9948 

Son 

E. 

49  32    2 

2819 

47  57  59 

9898 

46  24    7 

9836 

44  50  26 

S845 

4 

Saturn 

W. 

76  16  40 

9560 

77  56  30 

9569 

79  36    8 

9577 

81  15  a5 

9585 

a  Aquilffi 

W. 

73    0  37 

3400 

74  22  53 

3396 

75  45  14 

3399 

77    7  40 

3389 

Fomalhaut 

W. 

38    2  59 

3090 

a9  32  47 

9907 

41    3    3 

9977 

42  33  44 

9961 

a  Pegasi 

W. 

28  42  20 

5391 

29  34  21 

5103 

30  29  56 

4861 

31  28  42 

4656 

Sun 

E. 

37    4  55 

9891 

35  32  24 

9901 

34    0    6 

9910 

3228    0 

9990 

9 

Sun 

W. 

22  17  24 

3998 

23  41  38 

3305 

25    5  44 

3319 

26  29  42 

3319 

Pollux 

E. 

40  30  57 

9939 

38  59  27 

9949 

37  28  10 

9058 

35  57    5 

9969 

Jupiter 

E. 

42  48  20 

9976 

41  17  37 

9989 

39  47  11 

3001 

38  17    0 

3013 

Regulus 

E. 

76  38  28 

9935 

75    6  54 

9944 

73  35  31 

9954 

72    4  20 

9969 

10 

Sun 

W. 

33  27  22 

3356 

34  50  29 

3364 

36  13  27 

3371 

37  36  17 

3377 

Pollux 

E. 

28  24  52 

3090 

26  55    4 

3031 

25  25  30 

3043 

23  56  10 

3056 

Jupiter 

E. 

30  49  23 

3063 

29  20  28 

3079 

27  51  44 

3083 

26  23  12 

3009 

Regius 

E. 

64  31     1 

3009 

63    0  52 

3010 

61  30  52 

3018 

60    1    2 

3095 

Spica 

E. 

118  32  46 

3017 

117    2  54 

3093 

115  33  10 

3030 

114    3  34 

3095 

11 

Sun 

W. 

44  28  39 

3408 

45  50  47 

3419 

47  12  50 

3417 

48  34  47 

3491 

Regulus 

E. 

52  34    0 

3059 

51    5    0 

3065 

49  36    8 

3071 

48    7  23 

3036 

Spica 

E. 

106  37  20 

3063 

105    8  25 

3067 

103  39  35 

3079 

102  10  51 

3076 

12 

Sun 

W. 

55  23  29 

3438 

56  45    2 

3441 

58    632 

3444 

59  27  59 

3445 

Regulus 

E. 

40  45  13 

3101 

39  17    5 

3103 

37  49    2 

3110 

36  21    5 

3114 

Spica 

E. 

94  48  18 

3001 

93  19  58 

3094 

91  51  41 

3096 

90  23  26 

3096 

13 

Sun 

W. 

m  15    8 

3443 

67  36  36 

3449 

68  58    5 

3440 

70  19  36 

3438 

Regulus 

E. 

29    2  37 

3137 

27  35  12 

3149 

26    753 

3148 

24  40  42 

3157 

SpicA 

E. 

83    227 

3098 

81  34  15 

3006 

80    6    1 

3095 

78  37  46 

30M 

14 

Sun 

W. 

77    8    0 

3419 

78  29  55 

3413 

79  51  57 

3408 

81  14    5 

3400 

Pollux 

W. 

19  37  11 

3114 

21    5    4 

3101 

22  33  12 

3069 

24    1  35 

3078 

Jupiter 
Spica 

W. 

16  32  33 

3175 

17  59  12 

3i^ 

19  26    7 

3149 

20  53  17 

3137 

E. 

71  15  49 

3079 

69  47  14 

3074 

68  18  33 

3069 

66  49  46 

3065  1 

Antares 

E. 

117    9  40 

3071 

115  40  55 

3066 

114  12    4 

3000 

112  43    5 

3054 

15 

Sun 

W. 

88    6  46 

3361 

89  29  47 

3359 

90  52  58 

3349 

92  16  21 

3339 

XIV. 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES 

1. 

h 

star's  Name 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

^§ 

and 

Midnight 

of 

XVJ>. 

of 

xvmh. 

of 

XXIh. 

of 

1^ 

1 

Position. 

^ 

Diff. 

Diir. 

Diff. 

Diff. 

Autares 

W. 

O           1        II 

85    1  34 

9419 

O          /      /• 

86  44  41 

9496 

O           /        /» 

88  27  38 

9433 

O          /        " 

90  10  25 

9441 

a  Aquihe 

W. 

47    3  53 

4111 

48  13  44 

4097 

49  24  57 

3950 

50  37  26 

3883 

Satiim 

w. 

42  24  14 

3419 

44    7  21 

9496 

45  50  19 

9439 

47  33    8 

9438 

Venus 

E. 

48  22    7 

2819 

46  47  55 

9891 

45  13  54 

9899 

43  40    4 

9837 

Sun 

E. 

68  34  22 

9793 

66  58  13 

9739 

65  22  15 

9739 

63  46  27 

9747 

2 

Antares 

W. 

98  41  46 

9477 

100  23  31 

9485 

102    5    5 

9493 

103  46  28 

9501 

a  Aquils 

W. 

56  55    1 

3035 

58  12  58 

3508 

59  31  34 

a'i67 

60  50  44 

3539 

Saturn 

W. 

56    5    0 

9470 

57  46  55 

9477 

59  28  40 

9485 

61  10  14 

9499 

Venus 

E. 

35  53  34 

9680 

34  20  49 

9889 

32  48  16 

9898 

31  15  54 

9908 

Sew 

E. 

55  50    1 

9786 

54  15  15 

9795 

52  40  40 

9803 

51    6  16 

9811 

3 

Antares 

W. 

112  10  38 

9541 

113  50  54 

9550 

115  30  56 

9558 

117  10  51 

9566 

Saturn 

W. 

69  35  34 

9599 

71  16    7 

9537 

72  56  29 

9545 

74  36  40 

9553 

a  Aquilffi 

W. 

67  33  16 

3440 

68  54  47 

3498 

70  16  32 

3417 

71  38  29 

3408 

Foriialhaut 

W. 

32  10  45 

3168 

33  37  32 

3192 

35    5  15 

3089 

36  33  46 

3048 

Venus 

E. 

23  37  14 

9960 

22    6  11 

9971 

20  35  22 

9984 

19    4  49 

9997 

Sdr 

E. 

43  16  57 

9654 

41  43  39 

9863 

40  10  33 

9879 

38  37  38 

9881 

4 

Saturn 

W. 

82  54  51 

9503 

84  33  56 

9601 

86  12  49 

9610 

87  51  31 

9618 

a  Aquilce 

W. 

78  30    9 

,3388 

79  52  39 

338R 

81  15    9 

3390 

82  37  37 

3393 

Fomalhaut 

W. 

44    4  46 

9947 

45  36    5 

9935 

47    7  39 

9997 

48  39  24 

9990 

a  Pegasi 

W. 

32  30  19 

4479 

33  34  30 

4395 

34  41    0 

4199 

35  49  34 

4077 

SlIEf 

E. 

30  56    6 

9930 

29  24  25 

9940 

27  52  57 

9950 

26  21  42 

9963 

9 

SVM 

W. 

27  53  32 

3397 

29  17  12 

3334 

30  40  44 

3349 

32    4    7 

3349 

Pollux 

E. 

34  26  13 

9979 

32  55  34 

9969 

31  25    7 

9999 

29  54  53 

3009 

Jupiter 

E. 

36  47    3 

3094 

a5  17  20 

3034 

33  47  49 

3043 

32  18  30 

3053 

Regulus 

E. 

70  33  19 

9970 

69    229 

9979 

67  31  50 

9986 

66    1  20 

9995 

10 

Sun 

W. 

38  59    0 

3384 

40  21  35 

3390 

41  44    3 

3396 

43    6  24 

3401 

Pollux 

E. 

22  27    6 

3069 

20  58  18 

3083 

19  29  48 

3099 

18    1  37 

3116 

Jupiter 

E. 

24  54  53 

3109 

23  26  46 

3114 

21  58  53 

3195 

20  31  14 

3138 

Regulus 

E. 

58  31  20 

3039 

57    1  47 

3039 

55  32  23 

3046 

54    3    7 

3053 

Spica 

E. 

112  34    5 

3049 

111    4  44 

3047 

109  35  29 

3osa 

108    6  21 

3058 

11 

Suit 

W. 

49  56  40 

3495 

51  18  28 

3499 

52  40  12 

3439 

54    1  52 

3435 

Regulus 

E. 

46  38  44 

3069 

45  10  12 

3087 

43  41  46 

3099 

42  13  27 

3096  1 

Spica 

E. 

100  42  12 

3079 

99  13  37 

3083 

97  45    7 

3087 

96  16  41 

3089 

12 

Sum 

W. 

60  49  25 

3446 

62  10  50 

3446 

63  32  15 

3445 

64  53  41 

3444 

Regulus 

E. 

34  53  13 

3119 

33  25  26 

3194 

31  57  45 

3197 

30  30    8 

3139 

Spica 

E. 

88  55  12 

3096 

87  27    0 

3099 

85  58  49 

3099 

84  30  38 

3099 

13 

Sun 

W. 

71  41    9 

3435 

73    2  46 

3439 

74  24  26 

3496 

75  46  11 

3494 

Regulus 

E. 

23  13  41 

3166 

21  46  51 

3178 

20  20  13 

3168 

18  53  49 

3905 

Spica 

E. 

77    9  29 

3091 

75  41    9 

3069 

74  12  46 

3087 

72  44  20 

3069 

14 

Sun 

W. 

82  36  21 

3394 

83  58  44 

3387 

85  21  15 

3370 

86  43  56 

3371 

Pollux 

W. 

25  30  12 

3067 

26  59    2 

30S6 

28  28    5 

3047 

29  57  20 

3036 

Jupiter 

W. 

22  20  42 

3195 

23  48  21 

3114 

25  16  14 

3103 

26  44  20 

3099 

Spica 

E. 

65  20  53 

3059 

63  51  53 

3053 

62  22  46 

3047 

60  53  31 

3040 

Antares 

E. 

111  13  59 

3047 

109  44  45 

3040 

108  15  22 

3033 

106  45  50 

3024 

15 

Sun 

W. 

93  39  55 

3391 

95    3  42 

3310 

96  27  42 

3998 

97  51  56 

3966 

88 
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XV. 


GREENWICH  MEAN  TIME. 

1 

1 

LUNAR  DISTANCES. 

9 

Star*!!  Name 

p.  L. 

p.  L. 

P.L. 

1 

P.L. 

and 

Noon. 

of 

lllh. 

of 

Vlh. 

of 

IXh. 

of 

15 

POBltiOO. 

Diir. 

Diff. 

Diir. 
3004 

DtiL 

Pollux 

W. 

O           /         /' 

31  26  48 

3096 

O           /         /' 

32  56  29 

3014 

O           /        /' 

34  26  24 

O           '         " 

35  56  32 
32  38  56 

9993 

Jupiter 

W. 

28  12  39 

3083 

29  41  11 

3070 

31    9  57 

3000 

3048 

Spica 

E. 

59  24    8 

3093 

57  54  36 

3096 

56  24  55 

j     3016 

54  55    4 

3009  1 

An  tares 

E. 

105  16    7 

3016 

103  46  14 

3008 

102  16  11 

9996 

100  45  56 

1      9989 

16 

Sun 

W. 

99  16  24 

3973 

100  41    7 

3960 

102    6    5 

1     3347 

103  31  19 

3839  1 

Pollux 

W. 

43  30  47 

2034 

45    2  23 

9990 

46  34  16 

9907 

48    6  26 

3894  ; 

Jupiter 

W. 

40    7  25 

9988 

41  37  53 

8976 

43    8  36 

3969 

44  39  36 

9949  ' 

Spica 

E. 

47  23  11 

9965 

45  52  14 

9955 

44  21    5 

3946 

42  49  44 

9936 

Antnres 

E. 

93  11  30 

9035 

91  39  55 

3993 

90    8    5 

3900 

88  35  58 

3897 
1 

17 

Sun 

W. 

110  41  48 

3157 

112    8  49 

3141 

113  36    9 

3134 

115    3  49 

3108 

Pollux 

W. 

55  51  42 

9891 

57  25  42 

3807 

59    0    1 

3791 

60  34  41 

J!775 

Jupiter 

W. 

52  19    2 

9876 

53  51  51 

3861 

55  25    0 

3845 

56  58  29 

3899 

ReguluH 

W. 

20    7    8 

9996 

21  38  54 

3896 

23  11  18 

3869 

24  44  17 

3843 

Spica 

E. 

35    9  58 

9890 

33  37  26 

3881 

32    4  43 

3874 

30  31  51 

3868 

Antires 

E. 

80  51  10 

9898 

79  17  18 

3813 

77  43    7 

3706 

76    8  36 

9783 

i  18 

Sun 

W. 

122  27  23 

3090 

123  57  11 

3001 

125  27  22 

3964 

126  57  55 

3965  1 

Pollux 

W. 

68  33  18 

9609 

70  10    8 

3676 

71  47  20 

9660 

73  24  55 

364S 

Jupiter 

W. 

64  51  11 

9747 

66  26  49 

3799 

68    2  50 

3719 

69  39  14 

9695 

Regulus 

W. 

32  36  56 

9739 

34  12  54 

3711 

35  49  19 

3600 

37  26  12 

3671   1 

Autares 

E. 

68  10  58 

3704 

66  34  23 

3687 

64  57  26 

3671 

63  20    7 

9654 

Saturn 

E. 

110  30  20 

9684 

106  53  19 

3667 

107  15  55 

3650 

105  38    8 

9633  ! 

a  Aquiice 

E. 

112  42  20 

3611 

111  23  58 

3574 

110    4  55 

3538 

108  45  13 

3504 

1 

19 

Pollux 

W. 

81  38  44 

9554 

83  18  42 

9537 

84  59    4 

3590 

86  39  50 

1 
8503 

Jupiter 

W. 

77  47    6 

9607 

79  25  52 

3588 

81    5    3 

3571 

82  44  38 

3554 

Regulus 

W. 

45  37  12 

95r3 

47  16  44 

3554 

48  56  42 

3537 

50  37    4 

3519  1 

Aiitares 

E. 

55    7  55 

9579 

53  28  21 

3555 

51  48  24 

3539 

50    8    5 

9533 

Saturn 

E. 

97  23  17 

9545 

95  43    7 

95Q7 

94    232 

3510 

92  21  33 

3493 

a  Aquilee 

E. 

101  57  40 

3353 

100  34  30 

3337 

99  10  50 

3309 

97  46  41 

3979 

20 

Pollux 

W. 

95    9  46 

3417 

96  52  57 

9401 

98  36  31 

3384 

100  20  29 

3368  1 

Jupiter 

W. 

91    8  29 

9467 

92  50  28 

3451 

94  32  50 

3435 

96  15  35 

3418 

Regulus 

w. 

59    5  19 

9438 

60  48  14 

9411 

62  31  33 

9394 

64  15  17 

3378 

Antares 

E. 

41  41    2 

OAAO 

39  58  35 

9433 

38  15  48 

3481 

36  32  43 

3408 

Saturn 

E. 

83  50  34 

9408 

82    7  10 

3391 

80  23  22 

3375 

78  39  11 

3358 

a  AquiloB 

E. 

90  39  28 

3179 

89  12  54 

3163 

87  46    0 

3148 

86  18  49 

3136 

21  '  He^lus 

W. 

72  59  44 

3999 

74  45  45 

3985 

76  32    7 

3970 

78  18  50 

8958 

S;>ica 

W. 

19  34  55 

3496 

21  16  14 

3450 

22  58  37 

9419 

24  41  54 

3379 

Saturn 

E. 

69  52  35 

3983 

68    6  11 

3370 

66  19  27 

3956 

64  32  22 

3943 

a  Aquilm 

E. 

78  59  35 

3094 

77  31  18 

3091 

76    2  57 

3090 

74  34  35 

3091 

22 

Regius 
Spica 

W. 

87  17    9 

3197 

89    5  41 

3186 

90  54  29 

3176 

92  43  32 

3197 

w. 

33  28  37 

3361 

35  15  34 

3944 

37    2  56 

3999 

38  50  41 

8914 

Saturn 

E. 

55  32  21 

3184 

53  43  30 

3174 

51  54  2^1 

3165 

50    5    4 

3157 

a  Aquilie 

E. 

67  14    8 

3134 

65  46  40 

3153 

64  19  34 

3173 

62  52  53 

3196  • 

Fomalhaut 

E. 

96  49  30 

3354 

95    4  49 

9343 

93  19  52 

3333 

91  34  40 

9333 

23 

Regulus 

W. 

101  51  59 

9130 

103  42  13 

9194 

105  32  35 

3130 

107  23    4 

9115 

Spica 

W. 

47  54  15 

9159 

49  43  45 

9151 

51  33  27 

3143 

53  23  20 

9137 

Saturn 

E. 

40  55  33 

9194 

39    5  11 

3120 

37  14  43 

2117 

35  24  10 

9115 

a  Aquike 

E. 

55  48  23 

3389 

54  25  54 

53    4  27 

3306 

51  44    9 

3576 

XVI. 
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1 

GREENWICH  MEAN  TIME. 

• 

1 

• 

j 

1 

LUJNAR  DISTANCES. 

5  . 

star*!  N«n« 

P.  L. 

- 

p.  L. 

p.  L. 

p.  li. 

,    o  g 

and 

Midnight. 

of 

xv»>. 

of 

XVlIIh. 

of 

XXP»- 

of 

15 

Position. 

o 

Diff. 

Diffl 

Diir. 

Diff. 

Pollux 

W. 

O         1       t/ 

37  26  54 

8981 

C          #        #' 

38  57  30 

9969 

O           1        /' 

40  28  21 

9958 

Oil' 

41  59  26 

3946 

1 

Jupiter 

W. 

34    8    9 

3037 

35  37  36 

3096 

37    7  17 

3014 

38  37  13 

3001 

Spica 

E. 

53  25    3 

3001 

51  54  51 

9993 

50  24  29 

9984 

48  53  56 

3974 

1 

Antares 

E. 

99  15  29 

9979 

97  44  50 

9969 

96  13  58 

9957 

94  42  51 

3946 

16 

Shn 

W. 

104  56  50 

3318 

106  22  38 

3904 

107  48  43 

3188 

109  15    6 

3173 

Pollux 

W. 

49  38  53 

9880 

51  11  37 

9866 

52  44  40 

9859 

54  18    1 

3836 

1 

Jupiter 
Spica 

W. 

46  10  53 

9935 

47  42  28 

9990 

49  14  21 

9906 

50  46  32 

3891 

1 
1 

E. 

41  18  11 

9997 

39  46  26 

9917 

38  14  29 

9907 

36  42  19 

9898 

1 

1 

All  tares 

E. 

87    3  35 

9883 

85  30  55 

9870 

83  57  58 

9856 

82  24  43 

9849 

17 

Sux 

W. 

116  31  49 

3091 

118    0  10 

307:: 

119  28  53 

3056 

120  57  57 

3038 

1 

Pollux 

W. 

62    9  41 

9759 

63  45    3 

9743 

65  20  46 

9796 

66  56  51 

9710 

Jupiter 

W. 

58  32  19 

9813 

60    630 

9797 

61  41    2 

9780 

63  15  56 

9764 

RearuIuB 

W. 

26  17  49 

9819 

27  51  52 

9796 

29  26  25 

9775 

31    1  26 

9753 

Spica 

E. 

28  58  51 

9869 

27  25  44 

9859 

25  52  33 

9859 

24  19  22 

9861 

Antares 

E. 

74  33  46 

9787 

72  58  35 

9753 

71  23    4 

9736 

69  47  12 

9719 

18 

Sun 

W. 

128  28  52 

9946 

130    0  12 

9997 

131  31  56 

9909 

133    4    3 

9890 

Pollux 

W. 

75*  2  53 

9694 

76  41  15 

9607 

78  20    1 

9589 

79  59  11 

3579 

Jupiter 

W. 

71  16    1 

9677 

72  53  12 

9660 

74  30  46 

9648 

76    8  44 

9694 

Regulus 

W. 

39    3  31 

9651 

40  41  17 

9639 

42  19  29 

3613 

43  58    7 

9593 

1 

Antares 

E. 

61  42  25 

9638 

60    4  21 

9691 

58  25  55 

3604 

56  47    6 

9588 

1 

1 

Saturn 

E. 

103  59  57 

9615 

102  21  23 

9598 

100  42  25 

3580 

99    3    3 

9563 

oe  Aquilee 

E. 

107  24  53 

3471 

106    3  57 

3439 

104  42  25 

3409 

103  20  19 

3380 

19 

Pollux 

W. 

88  21    1 

9465 

90    236 

9467 

91  44  35 

3450 

93  26  59 

9433 

Jupiter 

W. 

84  24  36 

9537 

86    4  58 

9S80 

87  45  44 

8503 

89  26  54 

9485 

Regulus 

W. 

52  17  51 

9499 

53  59    5 

9489 

55  40  44 

3463 

57  22  49 

3445 

Antares 

E. 

48  27  24 

9507 

46  46  21 

9499 

45    4  56 

3476 

43  23    9 

3469 

Saturn 

E. 

90  40  10 

9475 

88  58  22 

9458 

87  16  10 

3441 

85  33  34 

9494 

a  Aquilse 

E. 

96  22    5 

:«I56 

94  57    2 

3935 

93  31  34 

3314 

92    5  42 

3196 

20 

Pollux 

W. 

102    4  50 

9359 

103  49  34 

9337 

105  34  40 

3331 

107  20    9 

3307 

Jupiter 

W. 

97  58  44 

9403 

99  42  15 

9387 

101  26    9 

3371 

103  10  26 

3355 

Regulus 

W. 

65  59  24 

9361 

67  43  55 

9345 

69  28  49 

3330 

71  14    5 

3314 

Antares 

E. 

34  49  20 

9397 

33    5  41 

9386 

31  21  46 

3377 

29  37  38 

3370 

Saturn 

E. 

76  54  36 

9343 

75    9  39 

9397 

73  24  19 

3313 

71  38  38 

9398 

a  AquilfB 

E. 

84  51  23 

3194 

83  23  42 

3114 

81  55  49 

3105 

80  27  46 

3099 

21 

Re|^lus 

Spica 

Saturn 

W. 

80    5  52 

9944 

81  53  14 

9331 

83  40  55 

9990 

85  28  53 

3908 

W. 

26  25  59 

9050 

28  10  46 

8334 

29  56  11 

3301 

31  42    9 

3961 

E. 

62  44  58 

9930 

60  57  15 

9918 

59    9  14 

3906 

57  20  56 

3195 

a  Aquils 

E. 

73    6  15 

3095 

71  37  59 

3101 

70    9  51 

3110 

68  41  53 

3130 

22 

Renins 

Spica 

Saturn 

W. 

94  32  49 

9159 

96  22  19 

9151 

98  12    1 

3143 

100    1  55 

3136 

W. 

40  38  47 

9900 

42  27  14 

9189 

44  15  58 

9178 

46    4  59 

3168 

E. 

48  15  31 

9149 

46  25  47 

9143 

44  35  52 

9136 

42  45  47 

3130 

ce  Aquil» 

E. 

61  26  41 

3SU6 

60    1    3 

3959 

58  36    3 

3997 

57  11  48 

3340 

FoQialhaut 

E. 

89  49  14 

3314 

88    3  35 

3307 

86  17  45 

3300 

84  31  45 

3994 

23 

Regulus 

Spica 

Saturn 

W. 

109  13  40 

9119 

111    4  21 

3109 

112  55    7 

3107 

114  45  56 

3105 

W. 

55  13  22 

9139 

57    3  33 

3137 

58  53  51 

3139 

60  44  16 

3190 

E. 

33  33  33 

9113 

31  42  54 

3113 

29  52  15 

3115 

28    1  38 

91 IC 

a  Aquilie 

E. 

5025    9 

3655 

49    7  34 

37441    47  51  33 

3844 

-  46  37  16 

- 

12 


_j 


90 


MAY,  187d. 


XVU 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

■ 

8        Day  of  the 
Month. 

Star'i  Name 

P.  Ii. 

p.  L. 

p.  L. 

p.  L. 

and 

Noon. 

of 

nib. 

of 

Vlh. 

of 

EC*. 

of 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Fomalhaut 

£. 

O        t       n 

62  45  36 

9988 

O           1        It 

80  59  19 

9985 

0          1       n 

79  12  57 

>I981 

Oil! 

77  26  30 

m 

9980 

a  Peg&fii 

E. 

101     1  14 

9543 

99  21    1 

9534 

97  40  35 

9585 

95  59  56 

9517 

94 

Spica 

W. 

62  34  45 

9117 

64  25  18 

9115 

66  15  54 

9114 

68    632 

9115 

Antares 

W. 

17    0  26 

9965 

18  47  17 

9333 

20  34  55 

9910 

22  23    8 

9199 

a  Aquite 

E. 

45  24  52 

4081 

44  14  32 

4933 

43    6  28 

4384 

42    0  52 

4564 

Fomalhaut 

E. 

68  34    5 

9986 

66  47  45 

9991 

65    1  32 

9997 

63  15  28 

9304 

a  Pegaai 

E.. 

87  34  45 

9509 

85  53  34 

9509 

84  12  24 

9505 

82  31  18 

9510 

S5 

Spica 

W. 

77  19  26 

9199 

79    9  52 

9196 

81    0  12 

9130 

82  50  26 

9134 

Ajitares 

W. 

31  29    1 

9153 

33  18  39 

9159 

35    8  19 

9151 

36  58    0 

9153 

Fomalhaut 

E. 

54  28  32 

9364 

52  44    6 

9381 

51    0    4 

9401 

49  16  30 

9433 

a  Pegasi 

E. 

74    7  53 

95S8 

72  27  52 

9565 

70  48    9 

9580 

69    8  46 

9506 

a  Arietis 

E. 

116  25  29 

9937 

114  37  56 

9937 

112  50  24 

9938 

111    2  53 

9939 

96 

Spica 

W. 

91  59  35 

9165 

93  48  55 

9179 

95  38    4 

9181 

97  27    0 

9189 

Antares 

W. 

46    5  32 

9171 

47  54  43 

9176 

49  43  46 

9183 

51  32  39 

9190 

Fomalhaut 

E. 

40  47  45 

9577 

39    8  19 

9G21 

37  29  52 

9670 

35  52  32 

9795 

a  Pegasi 

E. 

60  58  25 

9710 

59  21  58 

9740 

57  46  11 

9779 

56  11    6 

9808 

a  Arietis 

E. 

102    6  16 

9358 

100  19  16 

9966 

98  32  26 

9973 

96  45  46 

9380 

Sun 

E. 

131  11  57 

9434 

129  29  11 

9441 

127  46  35 

9450 

126    4  11 

9459 

97 

Spica 

W. 

106  28  18 

9936 

108  15  49 

9940 

110    3    4 

9960 

111  50    2 

9271 

AjQtares 

W. 

60  34  14 

9931 

62  21  55 

9941 

64    9  22 

9951 

65  56  33 

9989 

Satum 

W. 

18  38  43 

9973 

20  25  22 

9979 

22  12    3 

9973 

23  58  42 

9977 

a  Pe^i 
a  Anetis 

E. 

48  28  37 

3039 

46  59  12 

3100 

45  31    2 

3166 

44    4  12 

3339 

E. 

87  55  26 

9395 

86  10    3 

9336 

84  24  56 

9347 

82  40    5 

9359 

Sun 

E. 

117  35  30 

9509 

115  54  29 

9519 

114  13  42 

9530 

112  33  11 

^41 

38 

Antares 

W. 

74  48  40 

9315 

76  34  18 

9396 

78  19  39 

9337 

80    4  44 

8349 

a  Aquifes 

W. 

40  51    6 

4803 

41  50  40 

4639 

42  52  31 

4495 

43  56  27 

4367 

Saturn 

W. 

32  50    3 

9311 

34  35  46 

9390 

36  21  16 

9330 

38    6  32 

9340 

a  Arietis 

E. 

74    0  13 

9433 

72  17  11 

9436 

70  34  28 

9451 

68  52    6 

9466 

Sun 

E. 

104  14  35 

9601 

102  35  42 

9613 

100  57    5 

9696 

99  18  46 

9638 

89 

Antares 

W. 

88  45  55 

9408 

90  29  19 

9490 

92  12  25 

9439 

93  55  14 

9444 

a  AquilaB 

W. 

49  41  29 

3918 

50  54  31 

3855 

52    8  37 

3799 

53  23  40 

3749 

Satum 

W. 

46  49    7 

9394 

48  32  51 

9404 

50  16  20 

9415 

51  59  33 

9496 

a  Arietis 

E. 

60  25  42 

9547 

58  45  34 

9565 

57    5  51 

9583 

55  26  33 

9603 

Sun 

E. 

91  11  24 

9709 

89  34  47 

9715 

87  58  27 

9798 

86  22  24 

9741 

ao 

Antares 

W. 

102  25    6 

9504 

104    6  14 

9515 

105  47    6 

9587 

107  27  41 

9539 

Satum 

W. 

60  31  39 

9489 

62  13  17 

9484 

63  54  39 

9504 

65  35  46 

9516 

n  Aquibe 

W. 

59  50    9 

3576 

61    9  10 

3559 

62  28  37 

3531 

63  48  27 

3514 

Fomalhaut 

W. 

24  13  35 

3687 

25  30  36 

3569 

26  49  52 

3456 

28  11    5 

3368 

a  Arietis 

E. 

47  16  50 

9710 

45  40  23 

9734 

44    4  28 

9761 

42  29    9 

8788 

Sun 

E. 

78  26  22 

9804 

76  51  59 

9816 

75  17  52 

9898 

73  44    1 

9841 

ai 

Satum 

W. 

73  57  30 

9570 

75  37    6 

9580 

77  16  28 

9501 

78  55  35 

9609 

a  Aquilie 

W. 

70  31  42 

3457 

71  52  54 

3451 

73  14  13 

3446 

74  35  37 

3445 

Fomalhaut 

W. 

35  17  26 

3109 

36  45  25 

3080 

38  13  59 

3056 

39  43    2 

3036 

ce  Po^i 
a  Anetis 

W. 

27  20    9 

6191 

28    4    7 

5797 

28  52  16 

5409 

29  44    9 

5199 

E. 

34  42  38 

9067 

33  11  44 

3014 

31  41  49 

3067 

30  12  59 

3196 

Sun 

• 

E. 

65  58  43 

9901 

64  26  25 

9913 

62  54  22 

9994 

61  22  33 

9935 

XTIII. 


MAY,  18rd. 


91 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Id 

Star'*  Noma 

p.  L. 

* 

p.  L. 

p.  L 

P.L. 

and 

Midnight 

of 

XVh. 

of 

XVlUh. 

of 

XXIb. 

of 

23 

tHMiUon. 

^f 

Diit 

Dur. 

Diff. 

Dur. 

Fomalhaut 

E. 

754d    i 

9SI79 

7^53  36 

3979 

7i    ^59 

3980 

70  20  30 

8863 

aPegasi 

E. 

d4  19    6 

3511 

9238    8 

3507 

90  57    4 

3504 

89  15  56 

3508 

24 

Spica 

W. 

69  57    9 

9115 

71  47  46 

9115 

73  38  22 

9116 

75  28  56 

3119 

Antares 

W. 

24  11  47 

2178 

26    0  47 

31G9 

27  50    2 

8161 

29  39  28 

8157 

a  Aquilfe 

E. 

40  57  56^ 

4769 

39  57  54 

5003 

39    1    0 

5906 

38    7  29 

6675 

Fonudhaut 

E. 

61  29  34 

3313 

59  43  53 

S334 

57  58  28 

3335 

56  13  20 

9849 

a  Pegaai 

E. 

80  50  18 

3515 

79    9  25 

3533 

77  28  42 

3530 

75  48  10 

8540 

35 

Bpica 

W. 

84  40  33 

8139 

86  30  32 

3145 

88  20  23 

8151 

90  10    4 

8158 

Ajitarea 

W. 

38  47  39 

9155 

40  37  15 

3157 

42  26  47 

3161 

44  16  13 

8166 

Foinalhaut 

E. 

47  33  28 

3447 

45  51    0 

3475 

44    9  11 

8504 

42  28    4 

8539 

a  Anetis 

E. 

67  29  46 

3615 

65  51  11 

3635 

64  13    4 

3658 

62  35  28 

3663 

1 

E. 

109  15  24 

3943 

107  27  59 

9345 

105  40  38 

8949 

103  53  24 

9953 

26 

8piea 

W. 

99  15  44 

3196 

101    4  14 

8906 

103  52  30 

9917 

104  40  32 

9996 

Antarea 

W. 

53  21  22 

3197 

55    9  54 

3906 

56  58  13 

2914 

58  46  20 

itaa 

Fomalbaut 

E. 

34  16  26 

3789 

32  41  44 

9863 

31    8  38 

9948 

29  37  20 

3046 

aPe^i 

a  Anetis 

E. 

54  36  48 

3646 

53    320 

3888 

51  30  46 

9934 

49  59  10 

9984 

E. 

94  59  17 

3368 

93  13    0 

3296 

91  26  55 

9306 

89  41    4 

9315 

Sun 

E, 

124  22    0 

3468 

122  40    2 

9477 

120  58  17 

9487 

119  16  46 

9486 

27 

Spica 

W. 

113  36  44 

3363 

115  23    9 

9995 

117    9  16 

9307 

118  55    6 

9318 

Antares 

W. 

67  43  29 

3373 

69  30  10 

9989 

71  16  36 

9993 

73    2  46 

9304 

Saturn 

W. 

25  45  15 

3989 

27  31  41 

3387 

29  17  59 

9994 

31    4    7 

3308 

a  Anetis 

E. 

42  38  49 

3320 

41  15    1 

3412 

39  52  58 

3514 

38  32  49 

3696 

E. 

80  55  31 

3371 

79  11  14 

3383 

77  27  15 

9396 

75  43  35 

8409 

Sun 

E. 

110  52  55 

3553 

109  12  55 

8565 

107  33  12 

9577 

105  53  45 

8589 

28 

Antarea 

W. 

81  49  32 

3361 

8334    3 

8373 

85  18  17 

9384 

87    2  14 

9396 

a  AquiliB 

W. 

45    2  18 

4354 

46    9  53 

4155 

47  19    2 

4066 

48  29  37 

3987 

Saturn 

W. 

39  51  33 

8350 

41  36  20 

3361 

43  20  51 

9371 

45    5    7 

9389 

a  Arietis 

E. 

67  10    5 

3481 

65  28  25 

3497 

63  47    8 

9513 

62    6  13 

9530 

Sun 

E. 

97  40  43 

3651 

96    2  57 

3664 

94  25  29 

9677 

92  48  18 

9689 

29 

Antares 

W. 

95  37  46 

2456 

97  20    1 

3468 

99    1  59 

9460 

100  43  41 

9499 

a  Aquiles 

W. 

54  39  35 

3706 

55  56  16 

3667 

57  13  38 

3633 

58  31  37 

3609 

Saturn 

W. 

53  42  30 

3438 

55  25  11 

3449 

57    7  36 

9460 

58  49  45 

9471 

a  Arietis 

E. 

53  47  41 

3099 

52    9  16 

3643 

50  31  18 

9663 

48  53  49 

9686 

Sun 

E. 

84  46  38 

3753 

83  11    9 

8766 

81  35  57 

3779 

80    1    1 

3793 

30 

Antares 

W. 

109    8    0 

8551 

110  48    2 

8362 

112  27  49 

3574 

114    7  20 

8585 

Saturn 

W. 

67  16  37 

3S2T 

68  57  13 

8538 

70  37  34 

854& 

72  17  40 

3560 

a  Aquilie 

W. 

65    8  36 

3497 

6629    3 

3485 

e7  49  44 

3473 

69  10  38 

3464 

Fomalhaut 

W. 

29  33  58 

3395 

30  58  15 

3336 

32  23  42 

3185 

33  50    9 

3143 

a  Arietis 

E. 

40  54  26 

3819 

39  20  23 

8858 

37  47    2 

3687 

36  14  26 

8994 

Sun 

£. 

72  ]0  26 

9853 

70  37    7 

8866 

69    4    4 

88n 

67  31  16 

9889 

31 

Saturn 

W. 

80  34  27 

3613 

82  13    5 

3633 

83  51  30 

9637 

85  29  41 

9649 

a  Aquil» 

W. 

75  57    3 

3443 

77  18  31 

3443 

78  40    0 

3443 

80    1  28 

3446 

Fomalhaut 

W. 

41  12  30 

3030 

42  42  18 

3005' 

44  12  24 

8994> 

45  42  44 

9965 

cc  Pe^i 
a  Anetis 

W. 

30  39  24 

4896 

31  37  42 

4097 

32  38  44 

4585 

33  42  14 

4376 

E. 

28  45  21 

3193 

27  19    4 

3973 

25  54  20 

336.) 

24  31  21 

3409 

Sun 

£. 

59  50  59 

3946 

58  19  39 

9958 

56  48  34 

8969 

55  17  42 

9960 

1 

9d 


JUNE,  187S. 


I. 


M 
% 


t 

o 


Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 

Thur, 
Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun, 

Mon. 


AT  GREENWICH  APPARENT  NOON. 


I 


1 
2 
3 


5 


7 
8 
9 

10 
11 
12 

13 

14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 


THE  SUN'S 


Apparent 
Bight  ABoeniion. 


b      m       ■ 

4  38  40.42 
4  42  46.41 
4  46  52.78 

4  50  59.53 
4  55  6.63 

4  59  14.05 

5  3  21.77 
5  7  29.77 
5  11  38.02 

5  15  46.50 
5  19  55.20 
5  24  4.07 

5  28  13.09 

5  32  22.25 
5  36  31.52 

5  40  40.88 
5  44  50.30 
5  48  59.79 

5  53  9.29 

5  57  18.80 

6  1  28.29 

6  5  37.74 
6  9  47.15 
6  13  56.49 

6  18  5.74 
6  22  14.87 
6  26  23.86 

6  30  32.70 
6  34  41.36 
6  38  49.82 


31     6  42  58.05 


Dlff.  for 
I  hoar. 


0.240 
0.857 
0.273 

0.28d 
0.302 
0.314 

0.327 
0.338 
0.348 

0.357 
0.365 
0.373 

0.379 

0.383 
0.387 

0.391 
0.394 
0.395 

0.395 
0.395 
0.395 

0.393 
0.390 
0.387 

0.382 
0.377 
0.371 

0.364 
0.356 
0.347 


10.337 


Aj^went 
Declination. 


N.22  8  24.2 
22  16  9.6 
22  23  31.8 

22  30  30.5 
22  37  5.5 
22  43  16.8 

22  49  4.2 
22  54  27.6 

22  59  26.8 

23  4  1.7 
23  8  12.3 
23  11  58.2 

23  15  19.7 

23  18  16.5 
23  20  48.6 

23  22  56.0 
23  24  38.7 
23  25  56.6 

23  26  49.7 
23  27  18.0 
23  27  21.6 

23  27  0.3 
23  26  14.2 
23  25  3.5 

23  23  28.0 
23  21  27.9 
23  19  3.2 

23  16  14.0 
23  13  0.3 
23  9  22.3 

N.23  5  19.9 


Dlff.  for 
1  honr. 


19.87 
18.90 
17.93 

16.95 
15.96 
14.97 

13.97 
12.96 
11.95 

10.94 
9.92 
8.91 

7.88 
6.85 
5.82 

4.79 
3.76 
2.73 

1.70 
+0.67 
-0.37 

1.40 
2.43 
3.46 

4.49 
5.53 
6.55 

7.57 

8.58 
9.60 

10.61 


Semi- 
diameter. 


tf 


15  48.21 
15  48.08 
15  47.95 

15  47.82 
15  47.69 
15  47.58 

15  47.47 
15  47.37 
15  47.27 

15  47.18 
15  47.09 
15  47.01 

15  46.93 

15  46.85 
15  46.78 

15  46.71 
15  46.64 
15  46.58 

15  46.53 
15  46.48 
15  46.43 

15  46.38 
15  46.34 
15  46.30 

15  46.26 
15  46.23 
15  46.20 

15  46.16 
15  46.14 
15  46.13 

15  46.12 


Sidereal 

Time 

of  the 

Semi- 

dlametei 

pawing 

the 
Merid- 
ian. 


68.44 
68.50 
68.55 

68.60 
68.64 
68.69 

68.73 
68.77 
68.80 

68.83 
68.86 
68.89 

68.91 
68.93 
68.95 

68.96 
68.97 
68.97 

68.97 
68.97 
68.97 

68.97 
68.96 
68.95 

68.93 
68.91 
68.89 

68.88 
68.85 
68.81 

68.77 


Equation  of 

Time, 

10  he 

mhtnated 

from 


nddtd  to 
Apparent 


m       s 

2  25.26 


2 
2 


15.86 
6.08 


1  55.93 
1  45.41 
1  34.55 

1  23.41 
1  12.001 
1     0.34 

0  48.43 
0  36.32 
0  24.05 

0  11.62 


D  0.94 

0  13.61 

0  26.37 

0  39.21 

0  52.101 

1  5.001 
1  17.91 
1  30.801 

1  43.68 

1  56.48 

2  9.22 


Diff.  for 
1  boor. 


0.383 
0.400 
0.416 

0.431 
0.445 
0.457 

0.470 
0.481 
0.491 

0.500 
0.508 
0.516 

0.522 

0.526  I 
0.530' 

0.534 
0.537 
0.538 

0.538 
0.538 
0.538 

0.536 
0.533 
0.530 


2  21.86  0.525 
2  34.40}  0.520 
2  46.81'  0.514 


2  59.06 

3  11.13 
3  23.00 


3  34.64  0.480 


0,507 
0.499 
0.490 


MOTX.— 'MaaB  Tlmo  of  the  Semldlameter  paiiing  may  be  found  by  vubtraeting  0119  fh>m  tha  Sidereal  Tina. 
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I 


Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 
Sat. 

Stiff. 
Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed, 
Thur. 

Frid. 

Sat. 

Sun, 

Men. 


I 
I 


fr 

A 


1 

2 
3 

4 
5 


7 
8 
9 

10 
11 
12 

13 

14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


ApparetU 
Right  AMenslon. 


m 


4  38  40.83 
4  42  46.79 
4  46  53.14 

4  50  59.86 
4  55  6.93 

4  59  14.32 

5  3  22.01 
5  7  29.98 
5  11  38.20 

5  15  46.65 
5  19  55.31 
5  24  4.14 

5  28  13.13 
5  32  22.25 
5  36  31.48 

5  40  40.80 
5  44  50.19 
5  48  59.64 

5  53  9.10 

5  57  18.57 

6  1  28.02 

6  5  37.44 
6  9  46.81 
6  13  56.11 

6  18  5.32 
6  22  14.42 
6  26  23.37 

6  30  32.17 
6  34  40.80 
6  38  49.23 

6  42  57.43 


Diff.  for 
1  boor. 


0.239 
0.256 
0.272 

0.287 
0.301 
0.313 

0.326 
0.337 
0.347 

0.356 
0.364 
0.372 

0.378 
0.382 
0.386 

0.390 
0.393 
0.394 

0.394 
0.394 
0.394 

0.392 
0.389 
0.386 

0.381 
0.376 
0.370 

0.363 
0.355 
0.346 


10.336 


Apparent 
Declination. 


n 


Diff.  for 
1  hoar. 


N.22  8  25.0 
22  16  10.3 
22  23  32.4 

22  30  31.0 
22  37  6.0 
22  43  17.2 

22  49  4.5 
22  54  27.8 

22  59  27.0 

23  4  1.9 
23  8  12.4 
23  11  58.3 

23  15  19.7 

23  18  16.5 
23  20  48.6 

83  22  56.0 
23  24  38.6 
23  25  56.5 

23  26  49.6 
23  27  18.0 
23  27  21.6 

23  27  0.3 
23  26  14.3 
23  25    3.6 

23  23  28.2 
23  21  28.1 
23  19    3.5 

23  16  14.4 
23  13  0.8 
23    9  22.8 

N.23    6  20.5 


19.87 
18.90 
17.93 

16.95 
15.96 
14.97 

13.97 
12.96 
11.95 

10.94 
9.92 
8.91 

7.88 
6.85 
5.82 

4.79 
3.76 
2.73 

1.70 
+0.67 
-0.37 

1.40 
2.43 
3.46 

4.49 
5.53 
6.55 

7.57 

O.uO 

9.60 
10.61 


Eqiiatlottof 

Time, 

to  be 

added  to 


oubtneted 
from 
Mean 
Time, 


Diff.  for 
1  hour. 


2  25.24 

2  15.84 

2  6.05 

1  55.89 

1  45.37 

1  34.54 

1  23.41 

1  12.00 

1  0.34 

0  48.44 

0  36.34 

0  24.07 

0  11.64 


0 
0 


13.60 


0  26.36 
0  39.19 
0  52.08 


1 

1  17.89 

1  30.78 


•fO.383 
0.400 
0.416 

0.431 
0.445 
0.457 

0.470 
0.481 
0.491 

0.500 
0.508 
0.516 

0.522 

0.526 
0.530 

0.534 
0.537 
0.538 


4.98    0.538 
0.538 


1  43.63 

1  56.46 

2  9.20 

2  21.85 
2  34.39 
2  46.79 

2  59.03 

3  11.11 
3  22.97 

3  34.61 


0.538 

0.536 
0.533 
0.530 

0.525 
0.520 
0.514 

0.507 
0.499 
0.490 

40.480 


Sidereal 

Time 

or 

Right  Asceniion 

of 

Mean  Son. 


h   m   s 

4  41  6.07 
4  45  2.63 
4  48  59.19 

4  52  55.75 

4  56  52.30 

5  0  48.86 

5  4  45.42 
5  8  41.98 
5  12  38.54 

5  16  35.09 
5  20  31.65 
5  24  28.21 

5  28  24.77 

5  32  21.33 
5  36  17.88 

5  40  14.44 
5  44  11.00 
5  48  7.56 

5  52  4.12 
5  56  0.68 

5  59  57.24 

6  3  53.81 
6  7  50.35 
6  11  46.91 

6  15  43.47 
6  19  40.03 
6  23  36.58 

6  27  33.14 
6  31  29.70 
6  35  26.26 

6  39  22.82 


Note.— The  Semidiiunetor  for  Mean  Noon  may  be  aimmad  the  name  ai»  that  for  Apparent  Noon. 


Diff.  for  1  hoar 
4-9'.8565 
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4 
§ 

o 


^ 

Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 


27 

28 
29 
30 

31 


S3 

9 


I? 


153 
154 
155 

156 
157 
158 

159 
160 
161 

162 
163 
164 

165 
166 
167 

168 
169 
170 


19  171 

20  172 


21 

22 
23 
24 

25 

26  1 178 


173 

174 
175 
176 

177 


179 

180 
181 
182 

183 


THE  SUN'S 


True  LONGITUDE.  . 


u 


71  13  59,9 

72  11  27.2 

73  8  53.7 

74  6  19.5 

75  3  44.5 

76  1  8.6 

76  58  32.0 

77  55  54.6 

78  53  16.3 

79  50  87.1 

80  47  56.9 

81  45  15.8 

82  42  33.9 

83  39  51.1 

84  37  7.4 

85  34  22.9 

86  31  37.7 

87  28  51.8 

88  26  5.4 

89  23  18.5 

90  20  31.1 

91  17  43.4 

92  14  55.5 

93  12  7.4 

94  9  19.2 

95  6  31.0 

96  3  42.8 

97  0  54.8 

97  58  7.0 

98  55  19.4 

99  52  31.9 


V 


II 


13  56.2 
11  23.4 

8  49.7 

6  15.3 
3  40.1 
1  4.0 

58  27.2 
55  49.6 
53  11.1 

50  31.8 
47  51.4 
45  10.2 

42  28.1 
39  45.1 
87  1.2 

84  16.5 
81  31.1 
28  45.0 

25  58.4 
23  11.4 
20  23.8 

17  35.9 

14  47.8 
11  59.5 

9  11.1 
6  22.7 
3  34.3 

0  46.1 
57  58.1 
55  10.3 

52  22.6 


Diftfor 
I  hour. 


143.65 
143.62 
143.59 

143.56 
143.52 
143.49 

143.46 
143.43 
143.39 

143.35 
143.31 
143.27 

143.23 
143.10 
143.16 

143.13 
143.10 
143.08 

143.06 
143.04 
143.02 

143.01 
143.00 
142.99 

142.99 
142.99 
143.00 

143.00 
143.01 
143.01 


LATITUDE. 


// 


-0.61 
0.53 
0.43 

0.31 

0.18 

-0.04 

+0.09 
0.20 
0.30 

0.38 
0.43 
0.45 

0.44 
0.41 
0.34 

0.25 

0.15 

+0.02 

-0.11 
0.25 
0.38 

0.50 
0.60 
0.66 

0.70 
0.71 
0.68 

0.63 
0.55 
0.46 


Logarithm 

of  the 

Badini  Vector 

of  the 

Earth. 


0.0062727 
.0063348 
.0063946 

.0064521 
.0065072 
.0065598 

.0066100 
.0066577 
.0067029 

.006^457 
.0067862 
.0068244 

.0068606 
.0068948 
.0069272 

.0069579 
.0069869 
.0070143 

.0070402 
.0070646 
.0070877 

.0071094 
.0071296 
.0071483 

.0071655 
.0071810 
.0071946 

.0072063 
.0072160 
.0072235 


143.021   —0.34    0.0072287 


Diff.  for 
1  hoar. 


+26.3 
25.4 
24.4 

23.4 
22.4 

21.4 

20.4 
19.4 

18.4 

17.4 
16.5 
15.6 

14.7 
13.9 
13.1 

12.4 
11.7 
11.1 

10.5 
9.9 
9.3 

8.7 
8.2 
7.6 

6.9 
6.1 
5.3 

4.5 
3.6 
2.7 

+  1.7 


KeanTime 

of 
fiUderealOh. 


NOTK :  A  correq;>ondt  to  the  finie  equinox  of  the  dRte,  A'  to  the  wegw  equinox  of  Jaanary  Od. 


h     m       s 

19  15  44.06 
19  11  48.15 
19  7  52.24 

19  3  56.33 
19  0  0.42 
18  56  4.51 

18  52  8.60 
18  48  12.67 
18  44  16.76 

18  40  20.85 
18  36  24.94 
18  32  29.03 

18  28  33.12 
18  24  37.21 
18  20  41.30 

18  16  45.38 
18  12  49.46 
18  8  53.55 

18  4  57.64 
18  1  1.72 
17  57  5,81 

17  53  9.90 
17  49  13.99 
17  45  18.08 

17  41  22.17 
17  37  26.26 
17  33  30.35 

17  29  34.43 
17  25  38.52 
17  21  42.61 

17  17  46.70 


Diff.  for  1  hour 
—  9*.8296 
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I 


^ 

Q 


GREENWICH  MEAN  TIME. 


THE  MOON'S 


SXMIDIAMBTCR. 


HORIZONTAL   PARALLAX. 


MKRIDIAN  PA88AGX. 


AGE. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 

17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
90 

31 


Nora. 


u 


15  29.9 
15  20.9 
15  12.7 

15  5.4 
14  58.9 
14  53.5 

14  49.2 
14  46.3 
14  45.1 

14  45.8 
14  48.9 

14  54.3 

15  2.4 
15  13.0 
15  25.8 

15  40.4 

15  55.9 

16  11.1 

16  24.6 
16  34.9 
16  40.8 

16  41.7 
16  37.6 
16  29.2 

16  17.7 
16  4.5 
15  50.7 

15  37.5 
15  25.4 
15  14.7 

15    5.7 


Midniglit 


Noon. 


Diff.  for 
1  honr. 


// 


15  25.3 
15  16.7 
15    8.9 

15  2.0 
14  56.1 
14  51.2 

14  47.6 
14  45.5 
14  45.2 

14  47.1 
14  51.3 

14  58.0 

15  7.4 
15  19.1 
15  32.9 

15  48.1 

16  8.6 
16  18.2 

16  30.2 
16  38.5 
16  41.9 

16  40.2 
16  33.9 
16  23.7 

16  11.2 
15  57.6 
15  44.0 

15  31.3 
15  19.9 
15  10.0 

15     1.8 


*i 


56  46.3 
56  13.2 
55  43.0 

55  16.0 
54  52.4 
54  32.4 

54  16.7 
54  6.1 
54     1.6 

54  4.3 
54  15.4 

54  35.6 

55  5.1 

55  44.0 

56  31.1 

57  24.7 

58  21.6 

59  17.5 

60  7.1 

60  44.9 

61  6.6 

61  9.9 
60  54.8 
60  23.9 

59  41.7 
58  53.1 
58    2.7 

57  14.1 
56  29.6 
55  50.5 

55  17.4 


It 
-1.44 

1.32 

1.19 

1.06 
0.91 
0.75 

0.56 

0.38 

-0.04 

40.88 
0.65 
1.03 

1.43 
1.80 
8.11 

8.33 
8.38 
8.83 

1.85 

1.86 

+0.53 

-0.86 
0.98 
1.66 

1.98 
8.09 
8.08 

1.95 
1.75 
1.51 

-1.85 


Midnigbt. 


s* 


56  29.4 
55  57.8 
55  29.1 

55  3.7 
54  41.9 
54  24.0 

54  10.7 
54  3.0 
54    2.0 

54  8.8 
54  24.3 

54  49.2 

55  28.4 

56  6.6 
56  57.2 


57  53.0      8.38 


IMfllfor 
1  hour. 


58  50.0 

59  43.4 

^  27.8 

60  58.0 

61  10.6 

61  4.5 
60  41.1 
60    3.9 

59  17^ 
58  27.9 
57  38.0 

56  51.2 
56  9.3 
55  33.1 

55    3.1 


-1.38 
1.86 
1.13 

0.98 
0.83 
0.66 

0.44 
-0.19 
40.18 

0.46 
0.84 
1.83 

1.68 
1.97 
8.84 


8.34 

8.07 

1.58 

0.91 

+0.14 

-0.63 
1.89 
1.77 

8.03 
8.11 
8.03 

1.86 
1.63 
1.38 

-1.13 


n      m 

21     8.3 

21  53.1 

22  39.2 

23  26.8 

6 

0  16.0 

1  6.3 

1  56.8 

2  46.6 

3  34.8 

4  21.2 

5  5.9 


5 

6 
7 


49.2 
32.2 
15.8 


DIff.  for 
1  hour. 


8     1.1 

8  49.5 

9  42.2 

10  40.0 

11  42.7 

12  48.4 

13  54.0 

14  56.5 

15  54.3 

16  47.2 

17  36.2 

18  22.5 

19  7.3 

19  52.0 

20  37.3 

21  24.0 


m 
1.86 

1.69 

1.95 

8.08 

8.07 

8.10 
8.09 
8.04 

1.97 
1.89 
1.83 

1.80 
1.80 
1.85 

1.96 
8.11 
8.30 

8.58 
8.63 
8.75 

3.67 

8.50 
8.30 

8.12 
1.97 
1.89 

1.8G 
1.86 
1.92 

1.98 


Noou. 


d 

24.9 
25.9 
26.9 

27.9 

28.9 

0.4 

1.4 
2.4 
3.4 

4.4 
5.4 
6.4 

7.4 
8.4 
9.4 

10.4 
11.4 
12.4 

13.4 
14.4 
15.4 

16.4 
17.4 
18.4 

19.4 
20.4 
21.4 

22.4 
23.4 
24.4 

25.0 
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JUNE,  187d« 


T. 


GREENWICH  MEAN  TIME. 

THE  MOON*8  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aieension. 

IMff. 
for  ]  m. 

Deciloatioo. 

Diff. 
for  1  m. 

Etonr. 

Right  Aseeniiioo. 

Diff. 
for  1  m. 

Declinatioo. 

Dift 
for  1  m. 

SAl 

rURDi 

VY  1. 

MONDAY  3. 

b     m      8 

M 

Off/ 

II 

h     m     H 

9 

O         1          11 

I* 

0 

1  11  24.15 

1.9636 

N.  2  53  16.6 

13.944 

0 

2  46    0.75 

1.9997 

N.13  18  40.6 

11.772 

1 

1  13  21.95 

14HO0 

3    7  12.6 

13.930 

1 

2  48    0.79 

2.0017 

13  30  25.0 

11.706 

2 

1  15  19.72 

1.963& 

3  21    7.0 

13.895 

2 

2  50    Oi« 

2.0038 

13  42    5.4 

114S39 

3 

1  17  17.46 

1.9630 

3  34  59.9 

13.869 

3 

2  52    1J26 

2.0059 

13  53  41.7 

11.571 

4 

1  19  15.16 

1.9615 

3  48  51.2 

13.643 

4 

2  54    1.68 

2.0080 

14    5  13.9 

11.509 

5 

1  21  12.84 

1.9610 

4    2  40.9 

13.815 

5 

2  56    2.21 

2.0100 

14  16  41.9 

11.431 

6 

1  23  10.49 

1.9606 

4  16  29.0 

13.787 

6 

2  58    2.87 

2.0121 

14  28    5.6 

11J60 

7 

1  25    8.12 

1.9604 

4  30  15.3 

13.757 

7 

3    0    3.66 

2.0143 

14  39  25.1 

11J989 

8 

1  27    5.74 

1.9603 

4  43  59.8 

13.796 

8 

3    2    4.59 

2.0166 

14  50  40.3 

11.217 

9 

1  29    3.36 

1JMR» 

4  57  42.4 

13.694 

9 

3    4    5.66 

2.0189 

15    1  51.1 

11.144 

10 

1  31    0.97 

1.9601 

5  11  23.1 

134{63 

10 

3    6    6.86 

2.0211 

15  12  57.5 

114)70 

11 

1  32  58.57 

1.9601 

5  25    1.8 

13.699 

11 

3    8    8.20 

2.0334 

15  23  59.4 

104)95 

12 

1  34  56.18 

.    1«9601 

5  ;18  38.6 

13.595 

12 

3  10    9.68 

2.0258 

15  34  56.8 

10.919 

13 

1  36  53.79 

1.960S 

5  52  13.3 

13.559 

13 

3  12  11.% 

2.0961 

15  45  49.6 

10.843 

14 

1  38  51.41 

1.9604 

6    5  45.8 

13.583 

14 

3  14  13.06 

2.0305 

15  56  37.8 

10.764 

15 

1  40  49.05 

1.9607 

6  19  16.0 

13.485 

15 

3  16  14.96 

2.0939 

16    7  21.3 

104i86 

16 

1  42  46.71 

1.9610 

6  32  44.0 

13.448 

16 

3  18  17.01 

3.0354 

16  18    0.1 

10.607 

17 

1  44  44.38 

1.9613 

6  46    9.8 

13.410 

17 

3  20  19.21 

24)378 

16  28  34.1 

104tt7 

18 

1  46  42.07 

1.9617 

6  59  33.3 

13.371 

18 

3  22  21.55 

2.0402 

16  39    3.3 

10.446 

19 

1  48  39.79 

1.9639 

7  12  54.4 

13.331 

19 

3  24  24.04 

9.0497 

16  49  27.6 

10.364 

20 

I  50  37.54 

1.9698 

7  26  13.0 

13.989 

20 

3  26  26.68 

2.0453 

16  59  47.0 

joins 

21 

1  52  35.33 

laHKM 

7  39  29.0 

134M6 

21 

3  28  29.48 

2.0479 

17  10    1.5 

10.900 

22 

1  54  33.16 

14)641 

7  52  42.5 

13.903 

22 

3  30  32.43 

2.0004 

17  20  11.0 

10.116 

23 

1  56  31.03 
St 

1.9648 

rNDAI 

N.  8    5  53.4 
f  2. 

13.159 

23 

3  32  35.52 

2.0589 

rESDi^ 

N.17  30  15.4 
T  4. 

104O1 

0 

1  58  28.94 

1.9656 

N.  8  19    1.6 

13.115 

0 

3  34  38.77 

2.0554 

N.17  40  14.7 

9.945 

1 

2    0  26.90 

1.9665 

8  32    7.1 

13.069 

1 

3  36  42.18 

2.0580 

17  50    8.8 

9.859 

2 

2    2  24.92 

1.9673 

8  45    9.8 

13.033 

2 

3  38  45.74 

24)606 

17  59  57.7 

9.773 

3 

2    4  22.99 

1.9683 

8  58    9.7 

13.974 

3 

3  40  49.46 

9.0633 

18    9  41.5 

9.686 

4 

2    6  21.12 

14)693 

9  11    6.7 

19.925 

4 

3  42  53.34 

2.0660 

18  19  20.0 

9.597 

5 

2    8  19.31 

1.9704 

9  24    0.7 

12.876 

5 

3  44  57.37 

9.0686 

18  28  53.1 

9.506 

6 

2  10  17.57 

14)716 

9  36  51.8 

12.827 

6 

3  47    1.56 

9.0712 

18  38  20.7 

9.415 

7 

2  12  15.90 

ijsnvj 

9  49  39.9 

12.776 

7 

3  49    5.91 

2.0738 

18  47  42.9 

9.395  - 

8 

2  14  14.30 

1.9739 

10    2  24.8 

12.723 

8 

3  51  10.42 

2.0765 

18  56  59.7 

9J234 

9 

2  16  12.77 

14>7SS 

10  15    6.6 

12.670 

9 

3  53  15.09 

2.0793 

19    6  11.0 

9.149 

10 

2  18  11.32 

14r765 

10  27  45.2 

12.616 

10 

3  55  19.92 

9.0818 

19  15  16.7 

94)49 

11 

2  20    9JD5 

14)779 

10  40  20.5 
10  52  52.6 

12.568 

11 

3  57  24.90 

94)844 

19  24  16.8 

8.955 

12 

2  22    8.66 

1.9793 

12.507 

12 

3  59  30.05 

24)871 

19  33  11.3 

8.861 

13 

2  24    7.46 

1.9807 

11    5  21.3 

18.450 

13 

4    1  35.36 

9.0698 

19  42    0.1 

8.765 

14 

2  26    6.35 

14»899 

11  17  46.6 

12.392 

14 

4    3  40.82 

2.0924 

19  50  43.1 

6.669 

15 

2  28    5.33 

1.9837 

11  30    8.4 

12.334 

15 

4    5  46.44 

9.0950 

19  59  20.4 

8.573 

16 

2  30    4.40 

14)653 

11  42  26.7 

124)75 

16 

4    7  52.22 

9.0976 

20    7  51.8 

8.475 

17 

2  32    3.57 

14)870 

11  54  41.4 

12jai6 

17 

4    9  58.16 

9.1003 

20  16  17.3 

8.377 

18 

2  34    2.85 

1.9688 

12    6  52.6 

12.156 

18 

4  12    4J25 

2.1089 

20  24  37.0 

8.978 

19 

2  36    2.23 

1.9905 

12  19    0.1 

124)94 

19 

4  14  10.50 

2.1055 

20  32  50.7 

8.178 

20 

2  38    1.71 

].99Sei 

12  31    3.8 

12.031 

20 

4  16  16.91 

2.1081 

20  40  58.4 

84)78 

21 

2  40    1.30 

14)941 

12  43    3.8 

11.968 

21 

4  18  23.48 

9.1107 

20  49    0.1 

74)78 

22 

2  42    1.01 

14)960 

12  55    0.0 

114)04 

22 

4  20  30.20 

9.1133 

20  56  55.7 

7.876 

23 

2  44    0.83 

14)978 

13    6  52.3 

114«d 

23 

4  22  37.07 

9.1158 

21    4  45.2 

7.774 

24 

2  46    0.75 

14)907 

N.13  18  40.6 

11.772 

24 

4  24  44.10 

9.1184 

N.21  12  28.6 

7j671 
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GREENWICH  MEAN  TIME. 


TH£  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoor. 


Right 


Diff. 
for  1  m. 


Declination. 


Diff. 
for  1  n. 


lour. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  5. 


N.21  12 
21  20 
21  27 
21  35 
21  42 


h     m     8 

H 

0 

4  24  44.10 

9.1184 

1 

4  26  51.28 

9.1910 

2 

4  28  58.61 

9.1835 

3 

4  31    &09 

9.1960 

4 

4  33  13.72 
4  35  21.50 
4  37  29.42 

9.1985 

5 

9.1309 

6 

9.1333 

7 

4  39  37.49 

9.1357 

8 

4  41  45.70 

9.1381 

9 

4  43  54.06 

9.1405 

10 

4  46    2.56 

9.1438 

11 

4  48  11.19 

9.1450 

12 

4  50  19JQ5 

9.1479 

13 

4  52  28.85 

9.1494 

14 

4  54  37.88 

9a517 

15 

4  56  47.05 

9.1539 

16 

4  58  56.35 

.  9.1560 

17 

5    1    5.77 

9.1580 

18 

5    3  15.31 

9.1000 

19 

5    5  24.97 

9.1890 

20 

5    7  34.75 

9.K40 

21 

5    9  44.66 

9.1860 

22 

5  11  54.68 

9.1680 

23 

5  14    4.81 

9.1808 

4i) 
56 
3 
10 
17 


21 
21 
22 
22 
22 
22  23 
22  30 
22  36 
22  43 
22  49 

22  55 

23  1 
23  7 
23  13 
23  18 
23  24 
23  29 
23  35 

N.23  40 


28.6 
5.8 
3a7 
1.4 
19.8 
31.8 
37.4 
36.6 
29.4 
15,7 
55^ 
28.7 
55.3 
15.3 
28.6 
35.3 
35.3 
28.5 
14.9 
54.5 
27.3 
53.2 
12ii 
24.3 


THURSDAY  6. 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 


16 
18 
20 
22 
24 
27 
29 
31 
33 
35 
38 
40 
42 
44 
46 
48 
51 
53 
55 
57 
59 
2 
4 
6 
8 


15.051 
25.39 
35.84 
46.39 
57.04 

7.78 
18.62 
29.55 
40.56 
51.65 

2.82 
14.07 
25.39 
36.78 
48^24 
59.76 
11.34 
22.98 
34.67 
4a41 
58.191 
10.01 
21.87 
33.77 
45.70 


9.1716 
9.1733 
9.1750 
9.1768 
9.1783 
9.1790 
9.1815 
9.1899 
9.1843 
9.1868 
9.1868 
9.1881 
9.1883 
9.1905 
90915 
9J995 
90035 
9.1944 
9.1953 
9.1980 
9.1967 
9.1974 
9.1980 
9.1985 
9.1990 


N.23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 

N.25 

13 


45  29.5 
50  27.7 

55  18.9 

0  ai 

4  40.2 
9  10.2 
13  33.2 
17  49.1 
21  57.8 
25  59.3 
29  53.7 
33  40.9 
37  21.0 
40  53.8 
44  19.3 
47  37.6 
50  48.6 
53  52.3 

56  48.8 
59  38.0 

2  19.8 
4  54.2 
7  21.3 
9  41.1 
11  5a6i 


7.871 
7.568 
7.464 
7.360 
7J954 
7.147 
7.040 
6ii83 
^6.896 
8.718 
8.808 
8.488 
8.388 
6J978 
8.167 
80168 
5.944 
5.830 
5.716 
5.803 
5.489 
5.375 
5.9B0 
5.145 


Right 


Diff. 
fori  m. 


DedUaatioo. 


Diff. 
Ibr  1  m. 


5.889 
44)19 
4.795 
4.878 
4.980 
4.449 
4.394 
4.905 
4.085 
3.985 
3.846 
3.797 
3.808 
3.487 
3J66 
3J944 
3.199 
3.001 
9.880 
9.758 
9406 
9.513 
9J91 
9JM» 
9.147 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  7. 


h  m  8 

6  8  45.70 
6  10  57.65 


6 
6 
6 
6 


13 
15 
17 

19 


9.63 
21.63 
33.64 
45.661 


6  21  57.70 
6  24  9.74 
6  26  21,77 
6  28  33.80 
6  30  45.82 
6  32  57.84 
6  35  9.84 
6  37  21.82 
6  39  33.78 
6  41  45.71 
6  43  57.61 
6  46  9.47 
6  48  2i;30 
6  50  33.09 
6  52  44.83 
6  54  56.51 
6  57  8.14 
6  59  19.72 


H 

9.1900 
9.1905 
9.1998 
919001 
9.9003 
9JM06 
9.9007 
9J9007 
9J9006 
901005 
9.9004 
9J9009 
9.1999 
9.1995 
9.1891 
9.1086 
9.1980 
9.1974 
9.1068 
9.1961 
9.1959 
9.1944 
9.1935 
90996 


N.25  11  53.6 

9.147 

25  13  58.7 

9.094 

25  15  56.4 

IJOO 

25  17  46.7 

1.776 

25  19  29.6 

1.853 

25  21    5.1 

1.531 

25  22  33.3 

1.408 

25  23  54.1 

1.984 

25  25    7.4 

1.180 

25  26  13.3 

1.038 

25  27  11.6 

0J)1S 

25  28    3.0 

0.791 

25  28  46.8 

00)68 

25  29  23.2 

0.544 

25  29  52.2 

0.490 

25  30  13.7 

0.997 

25  30  27.8 

0.174 

25  30  34.6 

•K)0)69 

25  30  34.1 

H).070 

25  30  26J2 

0.193 

25  30  10.9 

0.315 

25  29  48.3 

0.438 

25  29  18.3 

0.581 

N.25  28  41.0 

00183 

SATURDAY  8. 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


1 
3 
5 
8 
10 
12 
14 
16 
19 
21 
23 
25 
27 
29 
32 
34 
36 
38 
40 
42 
45 
47 
49 
51 
53 


31.25 
42.71 
54.10 

5.41 
1&65 
27.81 
38.89 
49.89 

0J80 
11.61 
22^ 
32.95 
43,47 
53.89 

4.20 
14.39 
24.47 
34.43 
44,27 
53.99 

3.58 

iao4 

22.37 
31.57 
40.63 


9.1915 
9.1904 
9.1898 
9.1679 
9.1887 
9.1854 
9.1840 
9.1885 
9.1810 
9.1785 
9.1779 
9.1789 
9.1745 
9.1797 
9.1708 
9.1888 
9O870 
9.1850 
9.1630 
9.1809 
90588 
9.1566 
9.1544 
9.1599 
9.1490 


N,25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 

N.24 


27  56.4 
27  4.5 
26  5,3 
24  58.7 
23  44.9 
22  23.9 
20  55.6 
19  20.1 
17  37.4 
15  47.4 
13  50.2 
11  45.9 
34.6 

lai 

50.5 
17.7 
59  37.9 
56  51.1 
53  57.3 
50  56.5 
47  48.7 
44  34.0 
41  12.4 
37  43.9 
34    8.4 


9 
7 
4 
2 


0.804 
0.996 
10M8 
1.170 
1.990 
1.411 
1.539 
10159 
1.779 
1.899 
90»19 
9.131 
9,949 
9.368 
9.487 
90»5 
9.799 
9.838 
9J55 
3.071 
3.187 
3.303 
3.418 
3.534 
3.848 
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VII. 


GREENWICH  MEAN  TIME 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aseenirion. 

Diff. 
for  1  m. 

Declination. 

Diflf. 
for  1  m. 

Sour. 

Right  Aicenilon. 

Diir. 

for  Im. 

Dur. 

forlm. 

SI 

INDA1 

f  9. 

TUESDAY  11. 

h     m      « 

8 

O        /         II 

u 

b     m      H 

H 

Oil* 

II 

0 

7  53  40.63 

2.1499 

N.24  34    8.4 

3.646 

0 

9  33  42.26 

2.0133 

N.19  37  17.7 

8.500 

1 

7  55  49.55 

9.1476 

24  30  2ai 

3.769 

1 

9  35  42.97 

9U)104 

19  28  45.1 

8.586 

2 

7  57  58.33 

9.1453 

24  26  37.0 

3.874 

2 

9  37  43.51 

9.0075 

19  20    7.3 

8.679 

3 

8    0    6.97 

9.1438 

24  22  41.2 

3.986 

3 

9  39  43.87 

9.0046 

'     19  11  24.4 

8.758 

4 

8    2  15.46 

2.1403 

24  18  38.6 

4.099 

4 

9  4L  44.06 

9.0018 

19    2  36.4 

&849 

5 

8    4  23.80 

9.1376 

24  14  29.3 

4.211 

5 

9  43  44.09 

1.9991 

18  53  43.4 

8J)26 

6 

8    6  31.99 

9.1353 

24  10  13.2 

4.3S&I 

6 

9  45  43.95 

1.9963 

18  44  45.4 

9.009 

7 

8    8  40.03 

9.1327 

24    5  50.5 

4.433 

7 

9  47  43.64 

1.9935 

18  35  42.4 

9U)91 

8 

8  10  47.91 

9.1301 

24    1  21.2 

4.544 

8 

9  49  43.16 

1.9907 

18  26  34.5 

9.173 

9 

8  12  55.64 

d.1275 

23  56  45.2 

4.655 

9 

9  51  42.52 

1.9879 

18  17  21.6 

9J955 

10 

8  15    3.21 

9.1948 

23  52    2.6 

4.764 

10 

9  53  41.71 

1.9859 

18    8    3.9 

9.335 

11 

8  17  10.62 

9.19S1 

23  47  13.5 

4.672 

11 

9  55  40.74 

1.9826 

17  58  41.4 

9.415 

12 

8  19  17.86 

9.1194 

23  42  17.9 

4.981 

12 

9  57  39.62 

1.9800 

17  49  14.1 

9.494 

13 

8  21  24.94 

9.1167 

23  37  15.8 

5.089 

13 

9  59  38.34 

1.9774 

17  39  42.1 

9.573 

14 

8  23  31.86 

9.1139 

23  32    7.2 

5.197 

14 

10    1  36.90 

1.9747 

17  30    5.4 

9.659 

15 

8  25  38.61 

9.1111 

23  26  52.2 

5.304 

15 

10    3  35.30 

1.9791 

17  20  23.9 

9.730 

16 

8  27  45.19 

9.1063 

23  21  30.8 

5.410 

16 

10    5  33.55 

1.9696 

.   17  10  37.8 

9.S06 

17 

8  29  51.60 

9.1054 

23  16    3.0 

5.515 

17 

10    7  31.65 

1.9679 

17    0  47  SI 

9Ji«l 

18 

8  31  57.84 

2.1096 

23  10  28.9 

5.690 

18 

10    9  29.61 

1.9648 

16  50  52.1 

9.956 

19 

8  34    3.91 

9.0997 

23    4  48.5 

5.785 

19 

10  11  27.42 

1.9623 

16  40  52.4 

10.032 

20 

8  36    9.80 

2.0968 

22  59    1.9 

5.830 

20 

10  13  25.08 

1.9599 

16  30  48.3 

10.106 

21 

8  38  15.52 

2.0939 

22  53    9.0 

5.934 

21 

10  15  22.60 

1.9575 

16  20  39.7 

10.180 

22 

8  40  21.07 

2.0910 

22  47    9.9 

6.096 

22 

10  17  19.98 

1.9559 

16  10  26.7 

10.953 

23 

8  42  26.44 
MO 

2.0680 

NDA^ 

N.22  41    4.7 

'  10. 

6.137 

23 

10  19  17.22 
WED 

1.9329 

NESD 

N.16    0    9.4 
AY  12.    . 

10.394 

0 

8  44  31.63 

9.0850 

N.22  34  53.4 

6J238 

0 

10  21  14.32 

1.9506 

N.15  49  47.8 

10.396 

1 

8  46  36.64 

9.0821 

22  28  36.0 

6.340 

1 

10  23  11.29 

1.9484 

15  39  21.9 

10.467 

2 

8  48  41.48 

9.0799 

22  22  12.5 

6.411 

2 

10  25    8.13 

1.9463 

15  28  51.7 

I0J»7 

3 

8  50  46.14 

9.0702 

^  15  43.0 

6.542 

3 

10  27    4.84 

1.9449 

15  18  17.3 

10.608 

4 

8  52  50.62 

9.0739 

22    9    7.5 

6.642 

4 

10  29    1.43 

1.9482 

15    7  38.7 

10.677 

5 

8  54  54.92 

9.0709 

22    2  26.1 

6.740 

5 

10  30  57.90 

1.9401 

14  56  56.0 

10.745 

6 

8  56  59.03 

9.0672 

21  55  38.7 

6.838 

6 

10  32  54.24 

1.9380 

14  46    9.3 

10.813 

7 

8  59    2.96 

2.0642 

21  48  45.4 

6.996 

7 

10  34  50.46 

1.9361 

14  35  las 

10.880 

8 

9    1    6.72 

2.0612 

21  41  46.3 

7.032 

8 

10  36  46.57 

1.9343 

14  24  23.7 

10.948 

9 

9    3  10.30 

2.0582 

21  34  41.5 

7.128 

9 

10  38  42.57 

1.9324 

14  13  24.8 

11.015 

10 

9    5  13.70 

2.0551 

21  27  30.9 

7.224 

10 

10  40  38.46 

1.9306 

14    2  22.0 

11.079 

11 

9    7  16.91 

2.0519 

21  20  14.6 

7.320 

11 

10  42  34.24 

1.9988 

13  51  15.3 

11.143 

12 

9    9  19.93 

2.0488 

21  12  52.5 

7.415 

12 

10  44  29.91 

1.9270 

13  40    4.8 

11.907 

13 

9  11  22.77 

2.0459 

21    5  24.8 

7.509 

13 

10  46  25.48 

1.9254 

13  28  50.5 

11.971 

14 

9  13  25.44 

2.0430 

20  57  51.5 

7.602 

14 

10  48  20.96 

1J»39 

13  17  32.4 

11.334 

15 

9  15  27.93 

9.0400 

20  50  12.6 

7.695 

15 

10  50  16.34 

1.99S3 

13    6  10.4 

11.397 

16 

9  17  30.24 

9U»70 

20  42  28.1 

7.787 

16 

10  52  11.63 

1.9207 

12  54  44.7 

11.458 

17 

9  19  32.37 

9.0339 

20  34  38.2 

7.877 

17 

10  54    6.83 

1.9192 

12  43  15.4 

11.518 

18 

9  21  34.31 

9.0308 

20  26  42.8 

7.968 

18 

10  56    1.93 

1.9177 

12  31  42.6 

11.578 

19 

9  23  36.07 

9.0979 

20  18  42.0 

8.058 

19 

10  57  56.95 

1.9164 

12  20    6.1 

11.638 

20 

9  25  37.66 

9.0250 

20  10  35.8 

8.148 

20 

10  59  51.90 

1.9159 

12    8  26.0 

11.696 

21 

9  27  39.08 

2.0221 

20    2  24.2 

8J238 

21 

11     1  46.78 

1.9140 

11  56  42.4 

11.756 

22 

9  29  40.32 

2.0192 

19  54    7.3 

6.326 

22 

11    3  41.58 

1.9128 

11  44  55.3 

11.814 

23 

9  31  41.38 

9.0163 

19  45  45.1 

8.413 

23 

11    5  36.31 

1.9115 

11  33    4.8 

11.870 

24 

9  33  42.26 

9.0133 

N.19  37  17.7 

6.500 

24 

11    7  30.96 

1.9104 

N.ll  21  10.9 

11.926 

Till. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  AieeniioB. 

Dlff. 
for  1  m. 

DeolinatloD. 

Diff. 
forlm. 

Hour. 

Riiriit  AMandon. 

Diff. 

for  1  m. 

I>adiiiattoiL 

Diff. 
forlm. 

THl 

IRRD^ 

lY  18. 

SATURDAY  15. 

h    m      I 

8 

O        $         II 

II 

b    m      4. 

8 

O         1         II 

II 

0 

11    7  30.96 

1J»104 

N.11  21  104^ 

11.986 

0 

12  39    9.36 

ia»43 

N.  0  56  19.8 

13.837 

1 

11    9  25.55 

IMM 

11    9  13.6 

11.983 

1 

12  41    5.49 

1.9966 

0  42  28.9 

13.858 

2 

11  11  20.09 

isoe& 

10  57  lao 

19.098 

2 

12  43    1.76 

1.9989 

0  28  36.8 

13.878 

3 

11  13  14.57 

1.9076 

10  45    9.1 

19.083 

3 

12  44  58.16 

ijms 

0  14  43.6 

13.897 

4 

11  15    9.00 

1JW67 

10  33    1.9 

19.146 

4 

12  46  54.71 

1JM38 

N.  0    0  49.2 

13.916 

5 

11  17    3.38 

lanss 

10  20  51.5 

19.198 

5 

12  48  51.41 

1JM64 

S.  0  13    6.3 

13.994 

6 

11  18  57.70 

1.9051 

10    8  38.0 

19.951 

6 

12  50  48.28 

1.9491 

0  27    2.9 

130)68 

7 

1]  20  51.98 

1.9045 

9  5^i  21.3 

19.304 

7 

12  52  45.31 

1.0618 

0  41    0.5 

13.967 

8 

11  22  46J23 

1.9039 

9  44    1.5 

19«1S5 

8 

12  54  42.51 

1.9546 

0  54  59.0 

13.981 

9 

11  24  40.44 

IM33 

9  31  38.7 

19.405 

9 

12  56  39.87 

1.9575 

1    8  58.3 

130)05 

10 

11  26  34.62 

1.9088 

9  19  12.9 

19.455 

10 

12  58  37.41 

1JNM)6 

1  22  58.5 

14.009 

11 

11  28  28.77 

1.9084 

9    6  44.1 

19.505 

11 

13    0  35.14 

1.9637 

1  36  59.5 

14.098 

12 

11  30  22.90 

1.9090 

8  54  12.2 

19Ji55 

12 

13    2  33.06 

1.9660 

1  51    \^ 

14.093 

13 

11  32  17.01 

1.9017 

8  41  37.5 

19.603 

13 

13    4  31.17 

1.9701 

2    5    3.5 

140)43 

14 

11  34  11.10 

1JN>14 

8  29    0.0 

19.650 

14 

13    6  5».47 

1J»733 

2  19    6.4 

14.063 

I  15 

11  36    5.17 

1JN>11 

8  16  19.6 

19.697 

15 

13    8  27.97 

1.9767 

2  33    9.9 

14.069 

1  16 

11  37  59.23 

1JN>10 

8    3  36.4 

19.749 

16 

13  10  26.68 

1J609 

2  47  13.8 

140)69 

17 

11  39  53.30 

1.9011 

7  50  50.5 

19.786 

17 

13  12  25.60 

ia»837 

3    1  18.1 

14.075 

18 

11  41  47.37 

1.9019 

7  38    2.0 

19.830 

18 

13  14  24.74 

1.9874 

3  15  22.8 

140)61 

1  19 

11  43  41.44 

1.9019 

7  25  10.8 

19.875 

19 

13  16  24.10 

13911 

3  29  27  JB 

14.085 

.20 

11  45  35.51 

1.9013 

7  12  17.0 

19.919 

20 

13  18  23.68 

1.9949 

3  43  33.0 

14.060 

21 

11  47  29.59 

1.9015 

6  59  20.5 

19JW9 

21 

13  20  23.50 

1.9968 

3  57  38.4 

140)91 

22 

11  49  23.69 

1JN>18 

6  46  21.5 

13.003 

22 

13  22  23.55 

9.0098 

4  11  43.9 

14.099 

23 

11  51  17.81 
FI 

1.9083 

UDAY 

N.  6  33  20.1 
14. 

13.044 

23 

13  24  23.84 
SU 

9UM)69 

NDAl 

S.  4  25  49.4 
'  16. 

140)09 

0 

11  53  lli)5 

1.9095 

N.  6  20  16.2 

13.085 

0 

13  26  24.38 

9j)in 

S.  4  39  54.91 

140)91 

1 

11  55    6.12 

IJNOO 

6    7    9i) 

13.195 

1 

13  28  25.17 

9.0153 

4  54    0.3 

140)89 

2 

11  57    0.32 

IM3& 

5  54    1.2 

13.164 

2 

13  30  ^\:n 

9.0196 

5    8    5.5 

140)86 

3 

11  58  54.55 

1.9041 

5  40  50.2 

13J903 

3 

13  32  27.52 

9.0939 

5  22  10.6 

140)69 

4 

12    0  48.82 

1JK>49 

5  27  36.9 

13J941 

4 

13  34  29.09 

9U)884 

5  36  15.4 

140)76 

5 

12    2  43.14 

liN)57 

5  14  21.4 

13J378 

5 

13  36  30^)4 

9.0330 

5  50  19.7 

14.068 

6 

12    4  37.51 

1M6A 

5    1    3.6 

13.315 

6 

13  38  33.06 

9.0376 

6    4  23.5 

14.059 

7 

12    6  31.93 

1.9075 

4  47  43.7 

13Ji50 

7 

13  40  35.46 

90)494 

6  18  26.8 

140)50 

8 

12    8  2a41 

lJtte5 

4  34  2J.7 

13.385 

8 

13  42  38.15 

94)479 

6  32  29.6 

140)40 

9 

12  10  20.94 

1.9005 

4  20  57.6 

13.419 

9 

13  44  41.13 

9U)691 

6  46  31.8 

140)99 

10 

12  12  15.54 

1.9106 

4    7  31.5 

13.451 

10 

13  46  44.40 

9.0571 

7    0  33.2 

14.016 

11 

12  14  10.21 

1.9118 
1.9131 

3  54    3.5 

13.483 

11 

13  48  47.98 

9.0691 

7  14  33.7 

140N)9 

12 

12  16    4.96 

3  40  33.5 

13..'>15 

12 

13  50  51.86 

9.0679 

7  28  33.4 

13JI87   i 

13 

12  17  59.79 

1.9144 

3  27    1.7 

13.546 

13 

13  52  5a05 

90)795 

7  42  32.1 

130)70   i 

14 

12  19  54.70 

1.9158 

'       3  13  28.0 

13.577 

14 

13  55    0.56 

9.0778 

7  56  29.8 

13.9S8 

15 

12  21  49.69 

1.9173 

2  59  52.4 

13.607 

15 

13  57    5.39 

90)839 

8  10  2a4 

13.993   ' 

16 

12  23  4478 

1      1.9189 

!       2  46  15.1 

13.636 

16 

13  59  10.55 

9.0886 

8  24  21.8 

13.919 

17 

12  25  39.97 

i      1.9S05 

1       2  32  36.1 

13.663 

17 

14    1  16.03 

9.0941 

8  38  15.9 

13.890  i 

18 

12  27  35.25 

IJUtt 

2  18  55.5 

13U»0 

18 

14    3  21.85 

90)996 

8  52    a6 

19 

12  29  30.64 

1.9941 

2    5  13.3 

13.716 

19 

14    5  28.01 

9.1055 

9    5  59.8 

13.819  ! 

20 

12  31  26.14 

1.9960 

1  51  29JS 

13.749 

20 

14    7  34.52 

9.1113 

9  19  49.5 

1.1.816 

21 

12  33  21.76 

,     IJSOBO 

1       1  37  44.2 

13.767 

21 

14    9  41.37 

9.1179 

9  33  37.7 

13.789 

22 

12  35  17.50 

1.9000 

;       1  23  57.5 

13.791 

22 

14  11  48.58 

9.1931 

9  47  24.2 

13.759   1 

23 

12  37  13.37 

1.    1*8091 

1  10    9.4 

13.814 

23 

14  13  56.15 

9.1991 

'     10    1    8.8 

13.798   I 

24 

12  39    9.36 

>    ia»43 

;N.  0  56  19.8 

13.837 

24 

14  16    4.07 

9.1351 

S.  10  14  51.6 

1.1.607 
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OREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 
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Right  AiMBflkm. 

Diff. 
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Dlff. 
for  1  m. 

Hour. 

Right  Aioeiwtoii. 

Diflr. 

for  1  uu 

l>ooUMrtloa. 

Diff. 
for  Im. 

MC 

)NDA1 

f   17. 

WEDNESDAY  19. 

h     in      M 

8 

O         1         It 

M 

h     in      M 

■ 

O          #          It 

M 

0 

14  16    4.07 

9.13S1 

S.  10  14  51.6 

13.607 

0 

16    6  47.52 

9.4948 

S.20    3  46.7 

10J36 

1 

14  18  12.36 

9.1413 

10  28  32.5 

13.664 

1 

16    9  17.45 

9.W» 

20  13  51.2 

10U113 

2 

14  20  21.03 

9.14n 

10  42  11.3 

13.1699 

2 

16  11  47.86 

9.5108 

20  23  48.2 

0.889 

3 

14  22  30.09 

9.1641 

10  55  47i) 

13.509 

3 

16  14  18.75 

9.5188 

20  33  37.8 

9.763 

4 

14  24  39.52 

9.1604 

11    9  22.3' 

13.554 

4 

16  16  50.12 

9.5968 

20  43  19.8 

9Ui36 

5 

14  26  49.34 

9.1666 

11  22  54.4 

13.514 

5 

16  19  21.97 

9.5348 

20  52  54.1 

9.507 

6 

14  28  59.54 

9.1733 

11  36  24.0 

13.479 

6 

16  21  54.30 

9.5498 

21    2  20.7 

9.376 

7 

14  31  10.14 

9.1800 

11  49  51.1 

13.430 

7 

16  24  27.10 

9.5506 

21  11  39.3 

9J249 

!     8 

14  33  21.14 

9.1867 

12    3  15.6 

13.386 

8 

16  27    0.37 

9Jv')84 

21  20  49.7 

9.106 

9 

14  35  32.55 

9.103S 

12  16  37.5 

13.340 

9 

16  29  34.10 

9.5661 

21  29  51.9 

8i«6 

10 

14  37  44.37 

9.9004 

12  29  56.6 

13.999 

10 

16  32    8.30 

9.5739 

21  38  45.8 

8.890 

11 

14  39  56.60 

9.9079 

12  43  12.7 

13JM9 

11 

16  34  42.96 

9.5816 

21  47  31.3 

SOSOS 

12 

14  42    9.23 

9.9141 

12  56  25.7, 

13.199 

12 

16  37  18.08 

9.5891 

21  56    8.4 

8.546 

13 

14  44  22.28 

9.9911 

•  13    9  35.7 

13.140 

13 

16  39  5a65 

9.5966 

^    4  36.8 

8L3n 

14 

14  46  35.76 

9.9983 

13  ^  42.5 

13.066 

14 

16  42  29.67 

9.6041 

22  12  56.3 

8J961 

15 

14  48  49.68 

9.9355 

13  35  46.0, 

13.030 

15 

16  45    6.14 

9.6115 

22  21    6.9 

8.109 

16 

14  51    4.03 

9JM97 

13  48  46.1 

19.979 

16 

16  47  43.05 

9.6168 

22  29    8.5 

7Jei 

17 

14  53  18.81 

9J9480 

14     1  42.7 

19J913 

17 

16  50  20.39 

9.6950 

22  37    1.0 

7.790 

18 

14  55  34.02 

9JI&79 

14  14  35.7 

19.859 

18 

16  52  58.15 

9.6399 

22  44  44.4 

7.645 

19 

14  57  49.68 

9.9647 

14  27  24.9 

19.789 

19 

16  55  36.34 

94M00 

22  52  18.5 

7.480 

20 

15    0    5.79 

9.9791 

14  40  10.3 

19.794 

20 

16  58  14.95 

9.6470 

22  59  43.0 

7.396 

21 

15    2  22.34 

9Ji795 

14  52  51.8 

19.657 

21 

17    0  53.98 

9.6539 

23    6  57.8 

7.166 

22 

15    4  39.34 

9JI871 

15    5  29.2 

19.588 

22 

17    3  33.41 

90)606 

23  14    3.0 

IMn 

23 

15    6  56.80 
TU] 

9.9M8 

S.15  18    2.4 

r   18. 

19.518 

23 

17    6  13.24 
THl 

916679 
JRSDi^ 

S.23  20  58.6 
lY  20. 

«.8«6 

0 

15    9  14.72 

9.3095 

S.  16  30  31.4 

19.446 

0 

17    8  53.47 

9Ur737 

S.23  27  44.4 

6j660 

1 

15  11  33.10 

9.3109 

15  42  56.0 

19.379 

1 

17  11  34.08 

9.6001 

23  34  20.2 

6.513 

2 

15  13  51.94 

9.3179 

15  55  16.1 

19.996 

2 

17  14  15.07 

9U»64 

23  40  45.8 

6.3A 

3 

15  16  11.25 

9.3956 

16    7  31.6 

19J319 

3 

17  16  56.44 

9Ui095 

23  47    1.1 

6.170 

4 

15  18  31.02 

9.3335 

16  19  42.4 

19.140 

4 

17  19  38.17 

9Ui964 

23  53    6.2 

5.990 

5 

15  20  51J27 

9.3414 

16  31  48.4 

19.059 

5 

17  22  20.25 

9.7043 

23  59    1.0 

5.897 

6 

15  23  11.99 

9.3493 

16  43  49.4 

11.975 

6 

17  25    2.68 

9.7100 

24    4  45.5 

5.653 

7 

15  25  33.19 

9.3579 

16  55  45.4 

11.890 

7 

17  27  45.45 

9.7156 

24  10  19.4 

5.476 

8 

15  27  54.86 

9^659 

17    7  36.2 

11.809 

8 

17  30  28.55 

9.7910 

24  15  42.6 

5.997 

9 

15  30  17.01 

9.3739 

17  19  21.6 

11.719 

9 

17  33  11.97 

9.7963 

24  20  55.0 

5.118 

10 

15  32  39.64 

9.3819 

17  31     1.6 

11.691 

10 

17  35  55.70 

9.rJ14 

24  25  56.7 

4^08 

11 

15  35    2.75 

9.3889 

17  42  36.1 

11.598 

11 

17  38  39.74 

9.7364 

24  30  47.5 

4.756 

12 

15  37  26.35 

9J973 

17  54    5.0 

11.433 

12 

17  41  24.07 

9.7413 

24  35  27.4 

4.579 

13 

15  39  50.43 

9.4054 

18    5  28.1 

11.336 

13 

17  44    Sm 

9.7460 

24  39  56.2 

4.367 

14 

15  42  15.00 

9.4136 

18  16  45.3 

11J937 

14 

17  46  53.58 

9.7504 

24  44  13i» 

4.901 

15 

15  44  40.06 

9.4317 

18  27  56.5 

11.135 

15 

17  49  3H.73 

9.7546 

24  48  20.4 

4.(M5 

16 

15  47    5.61 

9.4998 

18  39    1.5 

11.031 

16 

17  52  24.13 

9.7588 

24  52  15.7 

3.807 

17 

15  4?) -81.64 

9.4379 

18  50    0.3 

10.997 

17 

17  55    9.78 

9.7698 

24  55  59.7 

3.638 

18 

15  51  -158.16 

9.4461 

19    0  52«8 

10.891 

18 

17  57  55.67 

9.7666 

24  59  32.3 

3.448 

19 

15  64  25.17 

9.4549 

19  11  38.8 

10.711 

19 

18    0  41.78 

9.7709 

25    2  53.4 

3.957 

20 

15  56  52.67 

9.4693 

19  22  18.1 

10.599 

20 

18    3  28.09 

9.7rj6 

25    6    3.0 

3.000 

21 

15  59  20.65 

9.4704 

19  32  50.6 

10.485 

21 

18    6  14.59 

9.7768 

25    9    1.2 

9.879 

22 

16    1  49.12 

9Aim 

19  43  16.3 

10.370 

22 

18    9    1.28 

9.7798 

25  11  47.8 

9.079 

23 

16    4  18.08 

&4867 

19  53  35.0 
8.20    3  4a7 

10J354 

23 

18  11  48.15 

9.7896 

25  14  22.7 

9.400 

24 

16    6  47ii2 

94840 

10.136 

24 

18  14  35J20 

9.7868 

S.25  16  45JB 

0J9nr 
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FRTOAY  21. 


18  14  35.20 
18  17  22.40 
18  20  9.73 
18  22  57.17 
18  25  44.73 
18  28  32.41 
18  31  20.19 
18  34  8.05| 
18  36  55.97 
18  39  43.93 
18  42  S1J9S 
18  45  19.97 
18  48  8M 
18  50  56.11 
18  53  44.16 
18  56  32.18 

18  59  20.17 

19  2  8.12 
19  4  56.03 
19  7  4a87 
19  10  31.61 
19  13  19.24 
19  16  6.77 
19  18  54.19 
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13 
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20 

20  16 
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forliu. 


SUNDAY  23. 


O        1         If 

S.25  J6  45.8 

9.987 

0 

h     m     ■ 

20  27  28.55 

9.0797 

S.23  21    3.9 

6.873 

9.7876 

25  18  57.2 

9.099 

1 

20  30    9.14 

2j6734 

23  14    6.5 

7.QQ0 

2.7896 

25  20  56.9 

1.896 

2 

20  32  49.34 

9iNI60 

23    6  59J2 

7.903 

9.7918 

25  22  44.8 

1.700 

3 

20  35  29.16 

9JM05 

22  59  42.1 

7.366 

9.7937 

25  24  20.9 

1.509 

4 

20  38    8.59 

941538 

22  52  15.2 

7.597 

9.79D4 

25  25  45.1 

1.303 

5 

20  40  47.61 

9.6470 

22  44  38.8 

7.686 

9.7969 

25  26  57.3 

1.104 

6 

20  43  26.23 

9.6409 

22  36  52.9 

7.844 

9.7981 

25  27  57.6 

0.906 

7 

20  46    4.44 

901333 

22  28  57.6 

8.000 

9.7990 

25  28  46.0 

0.707 

8 

20  48  42.23 

9.6964 

22  20  53.0 

8.155 

9.7997 

25  29  22.5 

0.506 

9 

20  51  19.61 

2UU94 

22  12  39.1 

8J07 

9.H003 

25  29  47.0 

0.306 

10 

20  53  56.56 

9.6193 

22    4  16.2 

8.456 

9.8008 

25  29  59.5 

-0.109 

11 

20  56  33.08 

941050 

21  55  44.4 

8.003 

9.8011 

25  30    0.1 

40.090 

12 

20  59    9.16 

9.S877 

21  47    3.8 

8.750 

9.80J0 

25  29  48.7 

0.990 

13 

21     1  44.80 

9.5904 

21  38  14.5 

8.895 

9.8007 

25  29  25.3 

0.490 

14 

21    4  20.00 

2.5830 

2]  29  16.4 

9.038 

9.8009 

25  28  49.8 

0.690 

15 

21    6  54.76 

9.5755 

21  20    9.8 

9.179 

9.7996 

25  28    2.4 

0.889 

16 

21    9  29.07 

2.5680 

21  10  54.9 

9.318 

9.7988 

25  27    3.1 

1.088 

17 

21  12    2.92 

94W05 

21    1  31.7 

9.455 

9.7978 

25  25  51.9 

1.987 

18 

21  14  36.32 

94>5fi9 

20  52    0.4 

9.590 

9.7965 

25  24  28.7 

1.486 

19 

21  17    9Si6 

9.5459 

20  42  21.0 

9.793 

9.7949 

25  22  53.6 

1.683 

20 

21  19  41.74 

9.5375 

20  32  33.7 

9.853 

2.7931 

25  21    6.7 

1.881 

21 

21  22  13.77 

9.5898 

20  22  38.7 

94»1 

9.7919 

25  19    7.9 

9.078 

22 

21  24  45.33 

941991 

20  12  36.0 

10.106 

2.7891 

S.25  16  57.3 

9J974 

23 

21  27  16.43 

24a44 

S.aO    2  25.8 

10.933 

MONDAY  24. 


41.49 

9.7809 

S.25  14  35.0 

9.470 

0 

21  29  47.06 

94(066 

S.19  52    8.0 

10.357 

28.64 

9.7845 

25  12    0.9 

9.666 

1 

21  32  17.22 

9.4087 

19  41  42.9 

10.478 

15.«:i 

9.7818 

25    9  15.1 

9.869 

2 

21  34  46.91 

9.4910 

19  31  10.7 

10.596 

2.45 

9.7788 

25    6  17.5 

3.056 

3 

21  37  16.14 

9.4839 

19  20  31.4 

10.713 

49.09 

9.T758 

25    3    8.3 

3.249 

4 

21  39  44.90 

9^754 

19    9  45.1 

10.888 

a5.54 

9.7736 

24  59  47.6 

3.440 

5 

21  42  13.18 

9.4675 

18  58  52.0 

10.940 

21.80 

9.7692 

24  56  15.5 

3.631 

6 

21  44  40i^ 

9.4596 

18  47  52.3 

11.050 

7.85 

9.7656 

24  .52  31.9 

3.833 

7 

21  47    8.33 

9.4518 

18  36  46.0 

11.160 

53.67 

9.7618 

24  48  36.9 

4.019 

8 

21  49  35.21 

9.4440 

18  25  33.1 

11.968 

39.26 

9.7576 

24  44  30.5 

4.901 

9 

21  52    1.62 

9.4369 

18  14  13.8 

11.373 

24.60 

9.7536 

24  40  12.8 

4.388 

10 

21  54  27.56 

2.4984 

18    2  48.3 

11.476 

9.69 

9.7494 

24  35  44.0 

4.574 

11 

21  56  53.03 

9.4906 

17  51  16.8 

11.577 

54.53 

9.7450 

24  31    4.0 

4.758 

12 

21  59  18.04 

9.4199 

17  39  39.2 

11.676 

39.09 

9.7403 

24  26  12.9 

4.943 

13 

22    1  42.58 

9.4058 

17  27  55.7 

11.773 

23.36 

9.7^5 

24  21  10.9 

5.195 

14 

22    4    6.66 

'9.3975 

17  16    6.5 

11.808 

7.34 

9.7305 

24  15  57.9 

5.307 

15 

22    6  30.28 

2.3898 

17    4  11.7 

11.961 

51.02 

9.79M 

24  10  34.1 

5.487 

16 

22    8  53.44 

2.3891 

16  52  11.3;  194»9 

;«;^ 

9.7901 

24    4  59.5 

5.665 

17 

22  11  16.14 

2.3744 

16  40    5.4    19.141 

17.43 

9.7147 

23  59  14.3 

5.841 

18 

22  13  38.37 

2.3667 

16  27  54;3    124S8 

0.15 

9.7009 

23  53  18.5 

6.017 

19 

22  16    0.15 

2.3592 

16  15  38.0,   12.314 

42.53 

2.7035 

23  47  12.2 

6.191 

20 

22  18  21.48 

2.3518 

16     3  16.6;    19.396 

24.57 

24»77 

23  40  55.5 

6.364 

21 

22  20  42.37 

2.3444 

15  50  50.3 

19.480 

6.25 

9«6918 

23  34  28.5 

6.535 

22 

22  23    2.81 

2.3369 

15  38  19.1 

19.550 

47.58 

941858 

23  27  51.3 

6.705 

23 

22  25  22.80 

2.3995 

15  25  43.3 

19J36 

28^ 

94n97 

S.23  21    3.9 

6.873 

24 

22  27  42.35 

9«aa9i 

S.15  13    2.8 

19.713 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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THURSDAY  27. 
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0 

22  27  42;)5 

9..1331 

S.  15  13    2.8 

19.713 

0 

0  11  57.21 

9.0509 

S.  4    7  31.4 

14.435 

1 

22  30    1.46 

9.3148 

15    0  17.8 

19.786 

1 

0  14    0.15 

9.0473 

1       a  53    5.2 

14.438 

2 

22  32  20.13 

9.9076 

14  47  28.5 

19.858 

2 

0  16    2.88 

9.0437 

1       3  38  38.9 

14.439 

3 

22  34  38.37 

9.3004 

14  34  34.8 

19.999 

3 

0  18    5.39 

9.0409 

'       3  24  12.5 

14.439 

4 

22  36  56.18 

9.2933 

14  21  36.9 

19.998 

4 

0  20    7.70 

9.0367 

3    9  46.2 

14.437 

5 

22  39  13.57 

9.9869 

14    8  35.1 

13.065 

5 

0  22    9.80 

9.0333 

2  55  20.1 

14.434 

6 

22  41  30.53 

9.9799 

13  55  29.3 

13.130 

6 

0  24  11.69 

9.0300 

2  40  54.2 

14.430 

7 

22  43  47.07 

9.9799 

13  42  19.7 

13.194 

7 

0  26  13.39 

2.0368 

2  26  28.6 

14.494 

8 

22  46    3.20 

9.96S3 

13  29    6.3 

13.956 

8 

0  28  14.91 

9.0938 

2  12    3.3 

14.418 

9 

22  48  18.91 

9.95a'> 

13  15  49.1 

13.316 

9 

0  30  16.25 

9.0908 

I  57  38.4 

14.411 

10 

22  50  34.22 

9J2518 

13    2  28.4 

13.373 

10 

.  0  32  17.41 

9.0179 

L  43  14.0 

14.408 

11 

22  52  49.13 

9.9451 

12  49    4.4 

13.498 

11 

0  34  18.40 

9.0150 

1  28  50.2 
1  14  26.9 

14.393 

12 

22  55    3.63 

9.9384 

12  35  37.2 

13.489 

12 

0  36  19.21 

9.0199 

l4J3Kt 

13 

22  57  17.74 

9.9318 

12  22    6.7 

13.535 

13 

0  38  19.86 

9.0096 

1    0    4.3 

14.371 

14 

22  59  31.46 

9.9953 

12    8  33.1 

13.587 

14 

0  40  20.36 

9.0070 

0  45  42.5 

14.358 

15 

23    1  44.78 

9J3189 

11  54  56.3 

13.637 

15 

0  42  20.70 

2.0045 

0  31  21.4 

14.345 

16 

23    3  57.72 

9.9196 

11  41  16.6 

13.685 

16 

0  44  20.89 

9.0090 

0  17    1.2 

14.330 

17 

23    6  10.29 

9.9063 

11  27  34.2 

13.731 

17 

0  46  20.94 

1.9997 

S.  0    2  41.9 

14.315 

18 

23    8  22.48 

9.9001 

11  13  49.0 

13.775 

18 

0  48  20.85 

1.9974 

N.  0  11  36.5 

14.298 

19 

23  10  34.30 

9.1939 

11    0     1.2 

13.818 

19 

0  50  20.62 

1.9959 

0  25  53.8 

14.979 

20 

23  12  45.75 

9.1678 

10  46  10.9 

13.860 

20 

0  52  20.27 

1.9931 

0  40  10.0 

14.960 

21 

23  14  56.84 

9.1818 

10  32  18.0 

13.900 

21 

0  54  19.79 

1.9910 

0  54  25.0, 

14.940 

22 

23  17    7.57 

9.1759 

10  18  22.8 

13.938 

22 

0  56  19.19 

1.9891 

1    8  38.8 

14.290 

23 

23  19  17.95 

9.1701 

S.  10    4  25.4 

13.974 

23 

0  58  18.48 

1.9873 

N.  I  22  51.3; 

14.199 

WED 

NESD 

AY  26. 

FRIDAY 

28. 

0 

23  21  27.99 

9.1644 

S.  9  50  25.9 

14.010 

0 

1    0  17.66 

1.9654 

N.  I  37    2.0 

14.176 

1 

23  23  37.68 

9.1587 

9  36  24.3 

14.044 

1 

1    2  16.73 

1.9837 

I  51  12.5 

(4.159 

2 

23  25  47.03 

9.1531 

9  22  20.7 

14.077 

2 

1    4  15.70 

1.9891 

2    5  20.9 

14.197 

3 

23  27  56.05 

9.1476 

9    8  15.1 

14.108 

3 

1    6  14.58 

1.9806 

2  19  27.7 

14.101 

4 

23  30    4.74 

9.1492 

8  54    7.7 

14.137 

4 

1     8  13.37 

1.9791 

2  3S  33.0 

14.07» 

5 

23  32  13.11 

9.1368 

8  30  58.7 

14.164 

5 

1  10  12.07 

1.9776 

2  47  36.7 

14.048 

6 

23  34  21.16 

9.1316 

8  25  48.1 

14.190 

6 

1  12  10.68 

1.9763 

3    I  38.8 

t4.(»l 

7 

23  36  28.90 

9.1964 

8  11  35.9 

14.915 

7 

1  14    9.22 

1.9751 

3  15  39.1 

13.991 

8 

23  38  36.33 

9.1919 

7  57  22.3 

14.939 

8 

1  16    7.69 

1.97J9 

3  -29  37.(i 

13.961 

9 

23  40  43.45 

9.1169 

7  43    7.2 

14.969 

9 

1  18    6.08 

1.9727 

3  43  34.4 

13.930 

10 

23  42  50.27 

9.1119 

7  28  50.8 

14.983 

10 

1  20    4.41 

1.9717 

3  .57  29.3 

13.896  ! 

11 

23  44  56.80 

9.1064 

7  14  33.3 

14.309 

11 

1  22    2.68 

1.9708 

4  11  22.2 

13.864 

12 

23  47    3.04 

9.1016 

7    0  14.7 

14.390 

12 

1  24    0.90 

ijms 

4  25  13.0 

13.830 

13 

23  49    9.00 

9.0970 

6  45  55.1 

14.337 

13 

I  25  59.07 

1.9691 

4  3il    1.8 

13.<96 

14 

23  51  14.68 

9.0994 

6  31  34.4 

14.353 

14 

1  27  57.19 

1.9683 

4  52  48.5 

13.762 

15 

23  53  20.08 

9.0878 

6  17  12.8 

14.367 

15 

1  29  55.2t) 

1.9676 

5    6  33.2 

13.796 

16 

23  55  25.21 

9.0834 

6    2  50.4 

14.379 

16 

1  31  53.30 

1.9671 

5  20  15.7 

13.688 

17 

23  57  30.08 

9.0790 

5  48  27.3 

14.391 

17 

1  33  51.31 

1.9665 

5  :)3  55.8 

13.649 

18 

23  59  34.69 

9.0748 

5  34    3.5 

14.409 

18 

1  35  49.28 

1.9600 

5  47  33.5 

13.610  1 

19 

0    1  39.05 

9U)706 

5  19  39.l! 

14.411 

19 

1  37  47.23 

1.9657 

6    I    8.9 

13Ji71 

20 

0    3  43.16 

9.0664 

5    5  14.3; 

14.418 

20 

1  39  45.16 

1.9654 

6  14  41.9 

13J>31 

21 

0    5  47.02 

9.0694 

4  50  49.0 

14.494 

21 

1  41  43.07 

1.9651 

6  28  12.6 

J3.490 

22 

0    7  60.65 

9.0585 

4  36  23.3 

14.499 

22 

1  43  40.97 

1.9649 

6  41  40.8 

13.448 

23 
24 

0    9  54.05 

9.0547 

4  21  57.4 

14.439 

23 

1  45  38.86 

1.9647 

6  55    6.3 

13.404 

0  11  57.21 

2.0509 

S.  4    7  31.4 

14.435 

24 

1  47  36.73 

1.9645 

N.  7    8  29.1 

I3J58 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aaoenaton. 


Diir. 
for  1  m. 


DeclioaUon. 


Vlff. 
fori  ID. 


Hoar. 


Right  ANenilon. 


DifT. 
for  1  m. 


Declination. 


Dlff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  29. 


1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


m     H 

47  36.73 
49  34.60 
51  32.48 
53  mJ38 
55  28^29 
57  26i21 
59  24.14 
22.10 
20.09 
18.10 
16.14 
14.22 
12.35 
10.52 
8.74 
7.00 
5^ 
3.70 
2.14 
0.64 


1 

3 

5 

7 

9 

]1 

13 

15 

17 

19 

21 

23 

25 


2  26  59J21 
2  28  57.85 
2  30  56.57 
2  32  55^ 
2  34  54.23 


.9645  N 

.9646- 

J964B 

.9651 

MSSt 

J96SA 

.9657 

.9662 

.9666 

.9670 

.9676 

JW84 

.9691 

.9699 

.9706 

.9715 

.9735 

.9735 

.9745 

.9756 

jn67 

.9779 

jn9S 

.9805 

.96181 N. 


7 
7 
7 

7 

8 
8 


8 

21 

35 

48 

1 

14 
8  27 
8  40 

8  53 

9  6 
9  19 
9  32 
9  45 
958 

10  10 
10  23 
10  36 

10  48 

11  0 
11  13 
11  25 
11  38 

11  50 

12  2 
12  14 


29.1 
49.3 

6.8 
21.6 
33.6 
42.7 
48J) 
52.1 
52.4 
49.6 
43.7 
34.6| 
22.3 

6.8 
48.0 
25.9 

0.4 
31.4 
59.0 
23.1 

4a6 

0.4 

lao 
2ai 

28.8 


It 

13.356 
13.314 
13.970 
13.394 
13.176 
13.198 
13.079 
13.030 
19JM) 
19.998 
19.875 
19.893 
19.769 
13.715 
13.660 
13.604 
13.547 
13.489 
13.431 
13.373 
13.318 
13.851 
13.189 
13.187 
13.064 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

.18 

19 

20 

21 

22 

23 

24 


SUNDAY  30. 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


m 

34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
0 
2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 


54.23 
53.18 
52.22 
51.35 
50.57 
49.89 
49.30 
48.81 
48.43 
48.15 
47.98 
47.92 
47.96 
48.12 
48.40 
48.80 
49.32 
49.96 
50.73 
51.62 
52.64 
53.80 
55.09 
56.51 
58.07 


.9818  N. 
JM39 

.WMf 

.9863 
.9878 
.9894 
.9910 
.9937 

.WM4 

.9963 
.9980 

.0VVO 

9.0017 
3.0037 
3.0057 
3.0077 
3.0097 
3.0117 
3.0138 
3.0159 
30)181 
8.6904 
8.0396 
80)348 
3.0371 


N. 


O    /     // 

12  14  28.8 
12  26  30.7 
12  38  28.8 

12  50  23.0 

13  2  13.2 
13  13  59.4 
13  25  41.7 
13  37  19.9 

13  48  53.9 

14  0  2Ja 
14  11  49.3 
14  23  10.7 
14  34  27.9 
14  45  40.7 

14  56  49.1 

15  7  53.0 
15  18  52.4 
15  29  47.3 
15  40  37.7 

15  51  23.5 

16  2  4.6 
16  12  40.9 
16  23  12.5 
16  33  39;) 
16  44  1.4 


13.064 
13.000 
11.936 
11.870 
11.804 
11.738 
11.671 
11.603 
I1J>33 
11.468 
11.393 
11.393 
11.350 
11.176 
11.103 
11.088 
10.953 
10.878 
10.803 
10.734 
10.645 
10.566 
10.487 
10.407 
10.337 


PHASES  OF  THE  MOON. 


#  New  Moon, 5  15  23.5 

3)   First  Quarter, 13  19  19.1 

O  Full  Moon, 20  18  58.0 

<C  Last  Quarter, 27  9  27.6 

d  h 

a  Apogee, 9  3.4 

<C  Perigee, 21  16.2 
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XIU. 


GREENWICH  MEAN  TIME, 

' 

• 

LUNAR  DISTANCES 

• 

t4 

star's  Name 

P.  L. 

p.  L. 

P.I* 

P.  L. 

®  § 

and 

Noou. 

of 

lllh. 

of 

Vlh. 

of 

IXh^ 

of 

1 

FoviiioD. 

Diff. 

DIff. 

Diff. 

Diff. 

Saturn 

W. 

87    7  39 

9659 

O           1        It 

88  45  24 

9669 

O           /         /' 

90  22  55 

9679 

92    d  12 

9683 

a  Aquiloe 

W. 

81  22  53 

3449 

82  44  14 

3453 

84    5  31 

3458 

85  26  42 

3464 

Fouialbaut 

w. 

47  13  15 

9978 

48  43  55 

99rj 

50  14  42 

9969 

51  45  34 

3966 

a  Pegnsi 

w. 

34  47  57 

4948 

35  55  38 

4135 

37    5    6 

4038 

38  16    8 

3953 

Sun 

E. 

53  47    4 

9991 

52  16  40 

3001 

50  46  29 

3013 

49  16  32 

3099 

2 

Saturn 

W. 

100    3  29 

9798 

101  39  32 

9738 

103  15  22 

9746 

104  51     1 

2755 

a  Aquils 

W. 

92  10  32 

3509 

93  30  46 

3591 

94  50  47 

xm 

96  10  34 

3546 

Fornalhaut 

W. 

59  20  23 

9965 

60  51  19 

9967 

62  22  13 

9970 

63  53    3 

99«3 

a  Pegasi 

W. 

44  29  41 

36S6 

45  47  13 

3617 

47    5  29 

3589 

48  24  23 

3551 

Sun 

E. 

41  49  54 

3073 

40  21  11 

3088 

38  52  40 

3099 

87  24  21 

3109 

3 

Fomalhaut 

W. 

71  26    8 

9994 

72  56  28 

9999 

74  26  42 

3005 

75  56  49 

3009 

a  Pegasi 

W. 

55    (i  14 

3449 

56  27  43 

3498 

57  49  28 

3415 

59  11  28 

3404 

Sun 

E, 

30    539 

3146 

28  38  28 

3157 

27  11  27 

3166 

25  44  37 

3175  , 

7 

Sun 

W. 

15    6  47 

3386 

16  29  20 

3390 

17  51  48 

3394 

19  14  11 

3400 

Regulus 

E. 

56    4    9 

3045 

54  34  52 

3051 

53    5  42 

3056 

51  36  liO 

3081 

8 

Sun 

W. 

26    4  46 

3491 

27  26  39 

3494 

28  48  28 

3497 

30  10  14 

3431 

Regulus 

E. 

44  13    1 

3087 

42  44  36 

3098 

41  16  17 

3097 

39  48    4 

3109 

Spica 

E. 

98  16  26 

3089 

96  47  55 

3085 

95  19  27 

3086 

93  51    3 

«•', 

9 

Sun 

W. 

36  58  18 

3440 

38  19  49 

3449 

39  41  18 

3443 

41    2  46 

3444 

Regulus 

E. 

32  28  32 

3198 

31    0  56 

3134 

29  33  28 

3140 

28    6    7 

3148 

Spica 

E. 

86  29  48 

3101 

85    1  40 

3109 

83  33  33 

3103 

82    5  27 

3104 

1 

10 

Sun 

W. 

47  50    5 

3441 

49  11  35 

3439 

50  33    7 

3437 

51  54  42 

3435 

Pollux 

W. 

16  10  28 

3167 

17  37  17 

3151 

19    4  25 

3138 

20  31  49 

3198 

Spica 

E. 

74  45    3 

3103 

73  16  57 

3101 

71  48  49 

3101 

70  20  40 

3099 

Ajitares 

E. 

120  39  16 

3098 

119  11    4 

3096 

117  42  49 

3098 

116  14  31 

3091 

11 

Sun 

W. 

58  43  25 

3416 

60    5  23 

3411 

61  27  27 

3406 

62  49  37 

1 
3400  , 

Pollux 

W. 

27  51  36 

3086 

29  20    3 

3076 

30  48  39 

3071 

32  17  24 

3064 

Jupiter 
Spica 

W. 

19  56  37 

3185 

21  23    4 

3173 

22  49  45 

3169 

24  16  40 

3151 

E. 

62  59  15 

3085 

61  30  47 

3089 

60    2  15 

3078 

58  33  38 

3073 

Ajitares 

K 

108  52    3 

3079 

107  23  19 

3066 

105  54  28 

3061 

104  25  31 

3096 

12 

Sun 

W. 

69  42  17 

3364 

71    5  15 

3355 

72  28  23 

3346 

73  51  41 

3337 

Pollux 

W. 

39  43  31 

3093 

41  13  15 

3014 

42  43  11 

3005 

44  13  18 

9995 

Jupiter 
Spica 

W. 

31  34  17 

3109 

33    2  24 

3099 

34  30  43 

3089 

35  59  15 

3079 

E. 

51    9    G 

3047 

49  39  52 

3041 

48  10  30 

30M 

46  41    0 

3098 

Antares 

E. 

96  58  53 

3099 

95  29    7 

3014 

93  59  11 

3005 

92  29    5 

9907 

13 

Sun 

W. 

80  51    8 

3989 

82  15  40 

3970 

83  40  27 

3957 

85    5  29 

3944 

Pollux 

W. 

51  47    3 

9941 

.  53  la  30 

9930 

54  50  11 

9917 

56  22    8 

9906 

Jupiter 

W. 

43  25  11 

3015 

44  55    5 

300i3 

46  25  14 

9gM 

47  55  38 

9977 

Regulus 

W. 

16  10  38 

3105 

17  38  42 

3068 

19    7  31 

3035 

20  37    0 

3005 

Spica 

E. 

39  11  28 

9994 

37  41    8 

9988 

36  10  40 

9981 

34  40    4 

9975 

Aj]  tares 

E. 

84  55  38 

9946 

83  24  17 

9935 

81  52  43 

9994 

80  20  54 

9911 

H 

Sun 

W. 

92  14  41 

3173 

93  41  24 

3156 

95    8  26 

3140 

96  35  47 

3194 

Pollux 

W. 

64    6    0 

9837 

65  39  40 

9»sj9 

67  13  39 

3808 

68  47  57 

9799 

Jupiter 

W. 

55  31  54 

9908 

57    4    3 

9899 

58  30  32 

2877 

60    9  20 

9869 

Regulus 

W. 

28  12  42 

9889 

29  45  15 

3869 

31  18  13 

9849 

32  51  37 

9831 

XIT. 
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GBEENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


Star's  Name 

aod 

Position. 


8 


9 


10 


11 


12 


13 


14 


Saturn  W. 

a  AquiliB  W. 

Fomalfaaut  W. 

oe  Pegasi  \V. 

Sun  E/ 

SatuTD  W. 

a  Aquilse  W. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  E. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  E. 


Sun 
Regulus 

Sun 

Regulus 

Spica 

Sun 

Regius 

Spica 

Sun 
Pollux 
Spica 
Antares 

Sun 

Pollux 

Jupiter 

Spica 

Antares 

Sun 

Pollux 

Jupiter 

Spica 

Antares 

Sun 

Pollux 

Jupiter 

Re|rulu8 

Spica 

Antares 

Sun 
Pollux 
Jupiter 
Regulus 


W, 
E. 

W. 

E. 

E. 

W. 

E. 

E. 

W. 
W. 
E, 
E. 

W. 

W. 

W. 

E. 

E. 

W. 

W. 

W. 

E. 

E. 

W. 

W. 

W. 

W. 

E. 

E. 

W. 
W. 
W. 
W. 


Midnight. 


II 


93  37  16 
86  47  46 
53  16  29 
39  28  34 
47  46  47 

106  26  28 

97  30  7 
65  23  50 

49  43  51 
35  56  14 

77  26  50 

60  33  40 

24  17  58 

20  36  28 

50  7  42 

31  31  56 
38  19  58 
92  22  43 

42  24  13 
26  38  55 

80  37  22 

53  16  19 

21  59  25 
68  52  29 

114  46  10 

64  11  54 
33  46  18 

25  43  48 
57  4  56 

102  56  27 

75  15  10 
45  43  37 
37  27  59 
45  11  22 

90  58  48 

86  30  46 
57  54  20 
49  26  19 

22  7    6 

33  920 

78  48  49 

98  3  28 
70  22  36 

61  42  28 

34  25  25 


p.  L. 

of 
Diff. 


9691 
3471 
2964 
3878 
3033 

3764 
3561 
S977 
3533 
3111 

3016 
3395 
3183 

3405 
3067 

3433 
3107 
3094 

3444 
3155 
3105 

3431 
3118 
3097 
3087 

3393 
3056 
3141 
3069 
3050 

3396 
9985 
3061 
3099 
9967 

3931 
9899 
9964 
9978 
9970 
9899 

3106 
9n6 
9845 

9811 


XY^ 


p.  L. 

of 
Diff. 


95  14  8 

88  8  42 
54  47  27 
40  42  16 

46  17  15 

106  1  43 

98  49  24 

66  54  32 
51  3  50 

34  28  18 

78  56  43 
61  56  2 

22  51  29 

21  58  39 
48  38  52 

32  53  35 
36  51  57 
90  54  26 

43  45  40 
25  11  52 

79  9  18 

54  38  0 

23  27  13 

67  24  16 
113  17  45 

65  34  18 

35  15  22 
27  11  8 

55  36  8 
101  27  16 

76  38  51 

47  14  8 
38  56  56 
43  41  36 

89  28  19 

87  56  19 
59  26  49 
50  57  17 
23  37  46 
31  38  30 

77  16  29 

99  31  30 
71  57  35 
63  15  57 
35  59  39 


9701 
3480 
9963 
3819 
3043 

9779 
3577 
9980 
3499 
3191 

3099 
3386 
3193 

3408 
3073 

3436 
3113 
3096 

3443 
3163 
3104 

3499 
3110 
3094 
3084 

3387 
3048 
3139 
3064 
3043 

3316 
9974 
3050 
3015 
9977 

3916 
9879 
9950 
9954 
9965 
9886 


XVlflb. 


3090 
9760 


P.  L. 

of 
Diff. 


96  50  47 
89  29  29 
56  18  26 

41  57  6 

44  47  56 

109  36  47 

100  8  23 

68  25  10 

52  24  15 

a3  0  34 

80  26  28 
63  18  34 
21  25  11 

23  20  46 

47  10  9 

34  15  11 

35  24  3 

89  26  11 

45  7  8 

23  44  59 

77  41  13 

55  59  44 

24  55  11 

65  55  59 
111  49  16 

66  56  49 

36  44  35 
28  38  39 
54  7  14 
99  57  57 

78  2  44 

48  44  53 
40  26  7 

42  11  42 
87  57  38 

89  22  9 
60  59  35 
52  28  32 

25  8  56 
30  7  33 
75  43  52 


100  59  52 
73  32  56 
9899  64  49  47 
9792!  37  34  17 


9710 
3488 
9963 
3753 
3053 

278] 
3594 
9965 
3478 
3130 

3096 
3379 
3901 

3413 
3078 

3438 
3117 
3097 

3443 
3173 
3104 

3495 
3101 
3091 
3080 

3379 
3040 
3129 
3058 

3036 

3306 
9964 
3039 
3008 

2966 

3909 
9865 
9937 
9931 
9960 
9874 


XXIh. 


98  27  14 
90  50  6 
57  49  25 
43  12  57 
43  18  49 

111  11  40 

101  27  4 

69  55  42 

53  45  4 
31  33  1 

81  56  6 
64  41  14 
19  59  3 

24  42  48 

45  41  32 

35  36  45 
33  56  14 

87  57  58 

46  28  36 
22  18  18 
76  13  8 

57  21  32 

26  23  19 

64  27  39 

110  20  42 

68  19  29 
38  13  58 
30  6  22 
52  38  13 
98  28  29 

79  26  49 
50  15  51 
41  55  32 
40  41  39 
86  26  45 

90  48  16 
62  32  39 

54  0  4 
26  40  35 
28  36  30 
74  10  59 


3072  102  28  36 

2744  75    8  38 

2612  66  23  59 

2773  39    9  20 


p.  L. 

of 
Diff. 


2719 
3498 
9964 
3733 
3063 

9789 
3610 
2989 
3459 
3139 

3034 
3374 
3909 

3416 
3088 

3438 
3193 
3100 

3449 
3186 
3104 

3491 
3094 
3088 
3076 

3379 
3039 
3119 
3053 
3030 

3994 
9953 
3097 
3001 
9957 

3187 
9859 
9993 
9909 
9958 
98S9 

3055 

9797 
9795 
2754 
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p.  L. 

p.  L. 

P.L. 

p.  L. 

14 

and 

Noon. 

of 

lllfa. 

of 

Vlh. 

of 

Kb 

of 

PoBiUon. 

Diff. 

Dlff. 

Diff. 
9909 

Diff. 

Spica 

£. 

O           /         /« 

27    524 

9956 

25  34  16 

9968 

O           1        " 

24    3  11 

O           t        it 

22  32  10 

2969 

Stares 

E. 

72  37  48 

8845 

71    4  19 

9831 

69  30  32 

9816 

67  56  27 

S803 

Saturn 

E. 

113  42  14 

9816 

112    8    7 

9801 

110  33  40 

9786 

108  58  54 

2770 

15 

Sun 

W. 

103  57  41 

3036 

105  27    9 

3018 

106  56  5i) 

3000 

108  27  V^ 

8961. 

Pollux 

W. 

70  44  42 

3710 

78  21    9 

9693 

79  57  58 

9676 

81  35  10 

2656 

Jupiter 

W. 

07  58  33 

9779 

09  33  29 

9761 

71    8  48 

9744 

72  44  3(^ 

S735 

Regulus 

W. 

40  44  48 

9735 

42  20  41 

9716 

43  56  59 

2697 

45  33  4*) 

2678 

Antares 

E. 

60    1    2 

9795 

58  24  55 

9706 

56  48  26 

9699 

55  11  35 

9675 

Saturn 

E. 

100  59  50 

9689 

99  22  56 

9679 

97  45  ;«> 

9655 

96    7  59 

9638 

a  AquilcB 

e: 

106    1    8 

3544 

104  41  32 

3515 

103  21  24 

3486 

102    0  44 

3459 

16 

Sun 

W. 

116    4  19 

9883 

117  36  59 

9864 

119  10    4 

9844 

120  43  35 

9894 

Pollux 

W. 

89  47  13 

9566 

91  26  52 

9549 

93    6  57 

9530 

94  47  28 

3513 

Jupiter 

W. 

80  49    2 

9634 

82  27  11 

9615 

84    5  46 

3S96 

S5  44  47 

9577 

Regulus 

w. 

53  43  48 

9589 

55  23    8 

9563 

57    2  54 

2543 

58  43    8 

9534 

Antares 

E. 

47    1  44 

9591 

45  22  37 

9575 

43  4;3    8 

9559 

42    3  16 

3543 

Saturn 

E. 

87  53  36 

9548 

86  13  29 

9599 

84  32  m 

9510 

82  51  57 

9499 

a  Aquilte 

E. 

95  10    5 

3337 

93  46  36 

3314 

92  22  41 

3994 

90  58  23 

3975 

17 

Pollux 

W. 

103  16  31 

9419 

104  59  39 

9401 

106  43  13 

2389 

108  27  13 

S364  , 

Jupiter 

W; 

94    6  21 

9489 

95  47  59 

9464 

97  :iO    3 

2445 

99  12  34 

9496 

Regulus 

W. 

67  10  58 

9497 

68  53  54 

9409 

70  37  16 

2390 

72  21    5 

9371 

Spica 

W. 

14    9  56 

9818 

15  44    1 

9790 

17  20  14 

9644 

18  58    9 

9561 

Ajitares 

E. 

33  38  27 

9467 

31  56  27 

9454 

30  14    9 

9443 

28  31  35 

9439 

Saturn 

E. 

74  20  32 

9399 

72  36  56 

9381 

70  52  54 

9369 

69    8  25 

9344 

a  AquilaB 

E. 

83  51  36 

3194 

82  25  20 

3183 

80  58  50 

3179 

79  32    7 

3163 

18 

Jupiter 

W. 

107  51  47 

9335 

109  36  55 

3319 

111  22  27 

3309 

113    8  23 

9967 

Regulus 
Spica 

W. 

81    6  49 

9381 

82  53  16 

9964 

84  40    8 

2347 

86  27  25 

2931 

W. 

27  25  23 

9380 

2J)    9  27 

9350 

30  54  13 

2394 

32  39  38 

2399 

Saturn 

E. 

60  19  33 

9958 

58  32  31 

9341 

56  45    5 

2325 

54  57  14 

9909 

«  Aquilse 

E. 

72  16  25 

3143 

70  49    7 

3144 

69  21  51 

3149 

67  54  41 

3156 

Fomalliaut 

E. 

102  46  35 

9446 

101    4    6 

9496 

99  21    9 

3408 

97  37  45 

S389 

19 

Reprulus 

W. 

95  29  41 

9157 

97  19  14 

9143 

99    9    8 

2130 

100  ^9  22 

9118 

Spica 

W. 

41  35    4 

9196 

43  23  37 

9179 

45  12  36 

2163 

47    1  59 

9148 

Saturn 

E. 

45  52  20 

2137 

44    2  18 

9135 

42  11  57 

2113 

40  21  18 

3109 

a  AquiliB 

E. 

60  42  23 

3944 

59  17    6 

3973 

57  52  Z^ 

3308 

56  28  21 

3349 

Fomalhaut 

E. 

88  54  39 

9313 

87    8  58 

9999 

85  22  57 

3387 

83  36  38 

2276 

a  Pegasi 

E. 

106  47  58 

9593 

105    8  54 

9579 

103  29  20 

9559 

101  49  19 

3533 

20 

Regulus 

W. 

110  14  53 

906G 

112    6  45 

9057 

113  58  50 

9050 

115  51    7 

9M3 

Spica 

W. 

56  14  17 

9085 

58    5  40 

3074 

59  57  19 

2065 

61  49  12 

9056 

Saturn 

E. 

31    4  11 

9060 

29  12  10 

9056 

27  20    3 

2053 

25  27  51 

9068 

a  Aquilse 

E. 

49  42  10 

3657 

48  24  37 

3747 

47    8  40 

3850 

45  54  29 

3965 

Fomalhaut 

E. 

74  41  26 

9935 

72  53  50 

9930 

71    6    7 

9996 

69  18  18 

3234 

a  Pegasi 

E. 

93  23  29 

9464 

91  41  25 

9454 

89  59    7 

2446 

88  16  38 

9439 

21 

Spica 

W. 

71  11  30 

9097 

73    422 

9093 

74  57  20 

2091 

76  50  22 

3019 

Antares 

W. 

25  24  57 

9084 

27  16  21 

9070 

29    8    6 

9060 

31    0    7 

3053 

Fomalhaut 

E. 

60  19    0 

9933 

58  31  21 

9939 

56  43  52 

2948 

54  56  36 

9999 

a  Pepisi 
a  Anetis 

E. 

79  42  36 

9431 

77  59  45 

9433 

76  16  58 

3438 

74  34  18 

3445 

1 

E. 

122  23    5 

9158 

120  33  34 

9149 

118  43  49 

3141 

116  53  53 

3136  , 

XTI. 
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StarHiNamA 

p.  L. 

p.  L. 

P.L. 

p.  L. 

^1 

and 

Midnight. 

of 

XVb. 

of 

XVIUh. 

of 

XXIb. 

of 

1* 

1 

1  14 

'  Poiitloii. 

^7 

Diir. 

Diff. 

Diff. 

Diff. 

Spica 

E. 

O           /        It 

21     1  19 

9963 

Q            t          H 

19  30  45 

3006 

iS    0  38 

3096 

16  31  10 

3061 

Stores 

E. 

66  22    3 

2787 

64  47  18 

9779 

63  12  13 

9756 

61  36  48 

8741 

Saturn 

£. 

107  23  47 

9765 

105  48  20 

9739 

104  12  32 

9799 

102  36  22 

8706 

1 
]5 

Sun 

W. 

109  57  49 

99IB 

111  28  50 

9948 

113    0  15 

9989 

114  32    5 

9904 

Pollux 

W. 

83  12  46 

9640 

84  50  46 

9683 

86  29  10 

9604 

88    7  59 

9586 

Jupiter 

w. 

74  20  36 

9707 

75  57    6 

9689 

77  34    0 

9671 

79  11  19 

9653 

AeguluB 

w. 

47  10  52 

9669 

48  48  27 

9640 

50  26  28 

9691 

52    4  55 

9601 

1 

Antares 

E. 

53  34  22 

9668 

51  56  46 

9649 

50  18  48 

9695 

48  40  27 

9609 

1 

Saturn 

E. 

94  29  55 

9690 

92  51  27 

9609 

91  12  35 

9584 

89  33  18 

9566 

a  Aquile 

E. 

100  39  34 

3439 

99  17  54 

3407 

97  55  45 

3^69 

9633    8 

3359 

16 

Sun 

W. 

122  17  32 

9604 

123  51  55 

9784 

125  26  44 

9763 

127    2    0 

9744 

Pollux 

W. 

96  28  24 

9494 

98    9  46 

9475 

99  51  35 

9456 

101  33  50 

8438 

Jupiter 

W. 

87  24  13 

9560 

89    4    5 

9530 

90  44  24 

9S80 

92  25    9 

8501 

Regulus 

W. 

60  23  48 

9604 

62    4  55 

9485 

63  46  29 

9466 

65  28  30 

8447 

Antares 

E. 

40  23    2 

9696 

38  42  25 

9511 

37    1  27 

9485 

35  20    7 

8481 

Saturn 

E. 

81  10  33 

9474 

79  28  43 

9455 

77  46  26 

9436 

76    3  42 

8417 

a  Aquilce 

E. 

89  33  42 

3967 

88    8  40 

3839 

86  43  17 

3893 

85  17  35 

3809 

1  17 

Pollux 

W. 

110  11  40 

9346 

11]  56  33 

9398 

113  41  51 

9311 

115  27  35 

9994 

t 

Jupiter 

W. 

100  55  32 

9407 

102  38  57 

9369 

104  22  48 

9371 

106    7    5 

9353 

1 

Reirulus 

W. 

74    5  21 

9363 

75  50    4 

9335 

77  35  13 

9317 

79  20  48 

8999 

Spica 

W. 

20  37  30 

9630 

22  18    2 

9485 

23  59  36 

9446 

25  42    5 

9418 

Antares 

E. 

26  48  46 

9494 

25    5  45 

9418 

23  22  36 

9416 

21  39  24 

9417 

1 

Saturn 

£• 

67.23  30 

9396 

65  38    9 

9309 

63  52  22 

9991 

62    6  10 

9974 

1 

1 

a  Aquilie 

E. 

78    5  13 

3155 

76  38  10 

'  3148 

75  10  59 

3144 

73  43  43 

3143 

1 
'18 

Jupiter 

W. 

114  54  42 

9979 

116  41  23 

9958 

118  28  24 

9945 

120  15  44 

9933 

Re^us 
Spica 

W. 

88  15    6 

9915 

90    3  11 

9900 

91  51  39 

9185 

93  40  29 

9170 

W. 

34  25  39 

9976 

36  12  14 

9954 

37  59  21 

9934 

39  46  58 

9914 

Saturn 

E. 

53    9    0 

9194 

51  20  23 

9178 

49  31  23 

9166 

47  42    2 

9151 

a  Aquilse 

E. 

66  27  41 

3168 

65    0  53 

3181 

63  34  21 

3198 

62    8    9 

3990 

I 

Fomalhaut 

E. 

95  53  55 

9379 

94    9  40 

9356 

92  25    2 

9340 

90  40    1 

9396 

19 

Regulus 
Spica 

W. 

102  49  54 

3105 

104  40  45 

9005 

106  31  52 

9085 

108  23  15 

9075 

W. 

48  51  45 

9134 

50  41  53 

U190 

52  32  22 

9107 

54  23  11 

9096 

Saturn 

E. 

38  30  22 

9099 

36  39  10 

9089 

34  47  43 

9073 

32  56    3 

9066 

a  Aquilfls 

E. 

55    5    6 

3395 

53  42  44 

52  21  22 

3509 

51     1    8 

3578 

Fomalhaut 

E. 

81  50    3 

9966 

80    3  13 

9956 

78  16    9 

9948 

76  28  53 

9941 

a  Pegasi 

E. 

100    8  52 

9617 

96  28    2 

9501 

96  46  50 

9487 

95    5  18 

9475 

90 

Repilus 
Spica 

W. 

117  43  34 

9037 

119  36  11 

9099 

121  28  55 

9086 

123  21  46 

9094 

W. 

63  41  19 

9049 

65  33  37 

9048 

67  26    6 

8096 

69  18  44 

9031 

Saturn 

E. 

23  35  37 

9068 

21  43  24 

9066 

19  51  17 

8069 

17  59  19 

9071 

a  Aquilse 

E. 

44  42  15 

4007 

43  32  10 

4947 

42  24  28 

4416 

41  19  21 

4609 

Fomalhaut 

E. 

67  30  26 

9893 

65  42  32 

9993 

63  54  38 

8995 

62    6  47 

9997 

a  Pegasi 

E. 

86  33  59 

9434 

84  51  13 

9431 

83    8  23 

9499 

81  25  30 

9499 

21 

Spica 

W. 

78  43  27 

9018 

80  36  33 

9017 

82  29  40 

9018 

84  22  46 

9019 

Antares 

W. 

32  52  21 

9045 

34  44  45 

9041 

36  37  16 

9097 

38  29  52 

9096 

Fomalhaut 

E. 

53    936 

9979 

51  22  55 

9967 

49  36  36 

9306 

47  50  44 

9386 

a  Pe|;asi 
a  Anetis 

E. 

72  51  48 

9464 

71    9  30 

9466 

69  27  27 

9<n 

67  45  42 

8498 

E. 

115    3  48 

9180 

113  13  34 

9190 

111  23  15 

9184 

109  32  52 

8199 
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1 

la 

22 

8tar*H  Name 

p.  L. 

p.  L. 

P.L. 

1 

P.L. 

and 

Noon. 

of 

ll|h. 

of 

Vlb. 

of 

JX> 

of 

Poiition. 

Diff. 

Diff. 

Diff. 

Diff. 

Spica 

W. 

O           t         II 

86  15  50 

9002 

O           1         II 

88    8  50 

9095 

O           1        II 

90    1  46 

9098 

Oil' 

91  54  36 

9033 

Stares 

W. 

40  22  31 

9035 

42  15  11 

9035 

44    7  51 

9037 

46    0  28 

9039  > 

Fomalhaut 

E. 

46    5  22 

2350 

44  20  35 

2378 

42  36  28 

9410 

40  53    7 

9446 

a  Pe^i 
a  Anetis 

E. 

66    4  17 

2509 

64  23  16 

2599 

62  42  43 

9551 

61    2  41 

9576 

E. 

107  42  27 

2129 

105  52    1 

9193 

104    1  37 

2124 

102  11  15 

9197  . 

1 

23 

Spica 

W. 

101  16  35 

2067 

103    8  25 

9075 

105    0    2 

9085 

106  51  24 

1 
9085 

Antares 

W. 

55  22    8 

2064 

57  14    2 

9072 

59    5  44 

9080 

60  57  14 

9089 

Fomalhaut 

E. 

32  32    6 

2734 

30  56  11 

9823 

29  22  13 

9997 

27  50  29 

3059 

a  Fepisi 
t  Arietis 

E. 

52  52  23 

2749 

51  16  48 

9796 

49  42  15 

9848 

48    8  49 

9905 

E. 

93    0  57 

2155 

91  11  22 

9163 

89  21  59 

9179 

87  32  50 

9182 

24 

Antares 

W. 

70  11    2 

2141 

72    0  58 

9154 

73  50  35 

9167 

75  39  53 

2180 

a  Aquilas 

W. 

38  25  59 

5901 

39  20  20 

4964 

40  17  44 

4758 

41  17  55 

4578 

Saturn 

W. 

29  44  57 

2132 

31  35    7 

9149 

33  25    2 

9153 

35  14  41 

9164  ' 

a  Arietis 

E. 

78  31  11 

2243 

76  43  48 

9258 

74  56  46 

9979 

73  10    6 

9288 

Sun 

E. 

134  33  45 

9417 

132  50  3$ 

9431 

131    7  44 

9444 

129  25  12 

9458 

25 

Antares 

W. 

84  41  18 

2950 

86  28  31 

'9965 

88  15  22 

9981 

90    1  50 

1 
9996' 

a  Aquilee 

W. 

46  52  30 

3965 

48    4  44 

3884 

49  18  20 

3812 

50  33  10 

3748 

Saturn 

w. 

44  18  28 

2228 

46    6  14 

9243 

47  53  39 

2256 

49  40  43 

9271 

a  Arietis 

E. 

64  22  51 

2377 

62  38  43 

9397 

60  55    4 

2417 

59  11  53 

9438  ! 

Sun 

E. 

120  57  41 

2535 

119  17  16 

9550 

117  37  12 

2566 

115  57  31 

9583 

1 

26     Antares 

W. 

98  48  29 

'2375 

100  32  39 

9391 

102  16  26 

2408 

103  59  50 

1 

2424   ' 

Saturn 

W. 

58  30  33 

2347 

60  15  24 

9362 

61  59^53 

2378 

63  43  59 

9394 

a  Aquilse 

W. 

57    1  30 

3534 

58  21  17 

3506 

59  41  34 

3482 

61     2  18 

3462 

Fomalhaut 

W. 

21  41    2 

3961 

22  53    0 

3772 

24    8  31 

3610 

25  26  54 

3481 

a  Arietis 

E. 

50  43  5.3 

2557 

49    3  59 

2584 

47  24  42 

2612 

45  46    3 

2640 

Sun 

E. 

107  44  50 

2666 

106    7  27 

2686 

104  30  28 

2702 

102  53  51 

9719  \ 

27 

Antares 

W. 

112  31    2 

2505 

114  12    8 

2521 

115  52  52 

9538 

117  33  13 

2553  \ 

Saturn 

W. 

72  18  56 

2472 

74    0  49 

24«7 

75  42  20 

2502 

77  23  30 

2517 

a  AquiliB 

W. 

67  50  31 

3404 

69  12  43 

3399 

70  ;J5     1 

3396 

71  57  22 

3394 

Fomalhaut 

W. 

32  27  28 

3117 

33  55  17 

3080 

35  23  51 

3049 

36  53    3 

3025 

a  Arietis 

E. 

37  43  26 

2817 

36    9  20 

2861 

34  36  11 

2908 

33    4    2 

9960 

Sun 

E. 

94  56  28 

2805 

93  22    7 

2809 

91  48    8 

2838 

90  14  30 

2855 

28 

Saturn 

W. 

85  44    8 

2591 

87  23  15 

2606 

89    2    2 

2620 

90  40  30 

9633 

a  Aquilie 

W. 

78  48  57 

3409 

80  11    3 

3415 

81  33    2 

3423 

82  54  53 

3431 

Fomalhaut 

W. 

44  24  54 

2961 

45  55  56 

2966 

47  27    4 

2953 

48  58  16 

2951 

a  Pegasi 

W. 

32  44  38 

4467 

33  48  59 

4323 

34  55  30 

4200 

36    3  56 

4005 

Sun 

E. 

82  31  39 

2936 

81     0    6 

2952 

79  28  53 

2967 

77  57  59 

2982 

29 

Saturn 

W. 

98  48  16 

2700 

100  24  56 

9712 

102    1  20 

2795 

103  37  27 

9737  j 

a  Aquilee 

W. 

89  41  25 

3486 

91    2    5 

3499 

92  22  30 

3514 

93  42  39 

3528  I 

Fomalhaut 

W. 

56  34  11 

2961 

58    5  13 

9965 

59  36    9 

2969 

61    7    0 

2975  . 

a  Pegasi 

W. 

42    7  56 

3736 

43  24    3 

3699 

44  40  59 

3651 

45  58  38 

36IS  \ 

Sun 

E. 

70  28    7 

3055 

68  59    2 

3069 

67  30  14 

3082 

66     1  42 

3095 

30 

Saturn 

W. 

111  34  12 

2793 

113    8  49 

9804 

114  43  12 

2815 

116  17  21 

9a» 

Fomtdhaut 

W. 

68  39  27 

3005 

70    9  33 

3019 

71  39  31 

3019 

73    9  20 

3096 

a  Pegasi 

W. 

52  35  13 

3491 

53  55  47 

3475 

55  16  39 

3461 

56  37  47 

3449  - 

Sun 

* 

E. 

56  42  57 

3158 

57  15  57 

3168 

55  49  10 

3180 

54  22  37 

3199 

XTIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

si 

Star's  Naoifl 

p.  L. 

p.  L. 

P.L 

P.L. 

and 

Midnight. 

of 

XVb. 

of 

XVlUh. 

of 

XXP". 

of 

23 

FMitiOD. 

^7 

Dur. 

O         1       n 

95  39  52 

Diff. 

Diff. 

• 

Diff. 

Spica 

W. 

O           $        n 

93  47  18 

9039 

9044 

O           1        II 

97  32  17 

9051 

99  24  32 

9059 

Antares 

W. 

47  53    1 

«049 

49  45  29 

9047 

51  37^50 

9059 

53  30    4 

9058 

Fomalhaut 

E. 

39  10  38 

9489 

37  29    9 

9537 

.35  48  47 

9593 

34    9  42 

9658 

a  Pegasi 

E. 

59  23  13 

9004 

57  44  23 

9635 

56    6  15 

9669 

54  28  54 

9707 

a  Arietis 

E. 

100  20  57 

9131 

98  30  45 

9136 

96  40  40 

9141 

94  50  44 

9147 

23 

Spica 

W. 

108  42  31 

9106 

110  33  21 

9117 

112  23  54 

9198 

114  14  10 

9149 

Antares 

W. 

ti2  48  30 

9006 

64  39  32 

9100 

66  30  18 

9119 

68  20  48 

9130 

Fomalhaut 

E. 

26  21  20 

3901 

24  55  12 

3383 

23  32  36 

3605 

22  14    7 

3889 

a  Peffasi 
a  Anetis 

E. 

46  36  37 

9969 

45    5  45 

3039 

43  36  21 

3117 

42    8  32 

3905 

E. 

85  43  56 

9193 

83  55  18 

3904 

82    6  57 

9916 

80  18  54 

9330 

24 

Antares 

W. 

77  28  51 

9199 

79  17  30 

9907 

81     5  47 

9»1 

82  53  43 

9935 

a  Aquilse 

W. 

42  20  39 

4491 

43  25  41 

4984 

44  32  48 

4164 

45  41  48 

4059 

Saturn 

W. 

37    4    3 

9175 

38  53    8 

9188 

40  41  54 

saoo 

42  30  21 

9914 

a  Arietis 

£. 

71  23  49 

9304 

69  37  56 

9399 

^  52  28 

9339 

66    7  26 

9358 

Sun 

E. 

127  43    0 

9473 

126    1    9 

9487 

124  19  38 

9503 

122  38  29 

9518 

:» 

Antares 

W. 

91  47  56 

9311 

93  33  39 

9397 

95  18  59 

9343 

97    3  56 

9359 

1 

a  Aquilee 

W. 

51  49    6 

3093 

53    6    0 

3645 

54  23  46 

3609 

55  42  18 

3565 

Saturn 

W. 

51  27  25 

9966 

53  13  45 

9301 

54  59  43 

9316 

56  45  19 

9331 

a  Arietis 

E. 

57  29  13 

9460 

55  47    4 

9483 

54    5  27 

9507 

52  24  23 

9531 

Sun 

E. 

114  18  13 

9600 

112  39  18 

9617 

111    0  46 

WtD 

109  22  36 

9651 

26 

Antares 

W. 

105  42  50 

9440 

107  25  28 

9457 

109    7  42 

9473 

110  49  33 

9469 

1 

Saturn 

W. 

65  27  43 

9409 

67  11    5 

9495 

68  54    4 

9441 

70  36  41 

9456 

1 

1 

a  Aquile 

W. 

62  23  25 

3445 

63  44  51 

3431 

65    6  32 

3490 

66  28  26 

3410 

Fomalhaut 

W. 

26  47  39 

3375 

28  10  24 

3988 

29  34  49 

3990 

31    0  35 

3163 

a  Arietis 

E. 

44    8    3 

9679 

42  30  46 

9704 

40  54  12 

9739 

39  18  24 

9777 

Sun 

E. 

101  17  37 

9737 

99  41  46 

9754 

98    6  18 

9771 

96  31  12 

9786 

27 

Antares 

W. 

119  13  12 

9569 

120  52  49 

9585 

122  32    4 

9601 

124  10  57 

9617 

Saturn 

W. 

79    4  19 

9533 

80  44  47 

9548 

82  24  54 

9569 

84    4  41 

9577 

a  Aquilee 

W. 

73  19  45 

3394 

74  42    8 

3397 

76    4  28 

3400 

77  26  45 

3404 

Fomalhaut 

W. 

38  22  45 

3005 

39  52  52 

9989 

41  23  19 

99T7 

42  54    1 

9968 

a  Arietis 

E. 

31  32  59 

3016 

30    3    9 

3084 

28  34  40 

3157 

27    7  39 

3939 

Sun 

E. 

88  41  14 

9879 

87    8  19 

9688 

85  35  45 

9905 

84    3  32 

9990 

28 

Saturn 

W. 

92  18  40 

9647 

93  56  31 

9660 

95  34    4 

9674 

97  11  19 

9687 

a  Aquike 

W. 

84  16  34 

3440 

85  38    5 

3451 

86  59  24 

3469 

88  20  31 

3473 

Fomalhaut 

W. 

50  29  30 

9951 

52    0  44 

9953 

53  31  56 

9055 

55    3    5 

9958 

a  Pegasi 

W. 

37  14    3 

4003 

38  25  40 

3999 

39  38  37 

3853 

40  52  45 

3799 

Sun 

E. 

76  27  24 

9997 

74  57    8 

3019 

73  27  10 

3096 

71  57  30 

3040 

29 

Saturn 

W. 

105  13  18 

9748 

106  48  54 

9760 

108  24  15 

9771 

109  59  21 

9788 

a  Aquilffi 

W. 

95    232 

3545 

96  22    7 

3560 

97  41  25 

3577 

99    0  24 

3596 

Fomalhaut 

W. 

62  37  44 

9981 

64    8  21 

9986 

65  38  51 

9993 

67    9  13 

9999 

a  Pegasi 

W. 

47  16  56 

3584 

48  35  48 

aS55 

49  55  11 

3539 

51  15    0 

3510 

SUK 

E. 

64  33  26 

3106 

63    5  26 

3190 

61  37  41 

3133 

60  10  12 

3145 

30 

Saturn 

W. 

117  51  17 

9835 

119  25    0 

9845 

120  58  30 

9854 

122  31  48 

9863 

Fomalhaut 

W, 

74  39    0 

3033 

76    8  32 

3040 

77  37  55 

3047 

79    7    9 

3055 

1 

a  Pegasi 

W. 

57  59    8 

3438 

59  20  41 

34S9 

60  42  25 

3491 

62    4  18 

3415 

Sun 

1 

E. 

52  56  18 

3903 

51  30  12 

3913 

50    4  18 

3994 

48  38  37 

3933 

no 


JUL.Y9  187d. 


AT  GREENWICH  APPARENT  NOON. 


M 


Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 


I 


Q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Right  Ascenflion. 


n     m       8 

6  42  58.05 
6  47  6.04 
6  51  13.76 

6  55  21.19 

6  59  28.28 

7  3  35.03 

7  7  41.42 
7  11  47.42 
7  15  53.00 

7  19  58.15 
7  24  2.85 
7  28    7.08 

7  32  10.83 
7  36  14.08 
7  40  16.82 

7  44  19.04 
7  48  20.72 
7  52  21.85 

7  56  22.43 

8  0  22.46 
8    4  21.94 

8  8  20.85 
8  12  19.19 
8  16  16.95 

8  20  14.13 
8  24  10.74 
8  28    6.78 

8  32  2.24 
8  35  57.12 
8  39  51.42 

8  43  45.12 
8  47  38.22 


Dlff.  for 
L  hoar. 


10,337 
10.325 
10.315 

10.302 
10.288 
10.274 

10.259 
10.242 
10.224 

10.205 
10.186 
10.166 

10.145 
10.124 
10.104 

10.082 
10.059 
10.035 

10.012 
9.989 
9.966 

9.943 
9.919 
9.895 

9.871 
9.847 
9.823 

9.799 
9.775 
9.750 

9.725 
9.700 


Apparent 
Doelination. 


Diff.for 
1  hour. 


N.23  5  19.9 
23  0  53.2 
22  56*  2.3 

22  50  47.5 
22  45  8.8 
22  39  6.3 

22  32  40.2 
22  25  50.7 
22  18  38.0 

22  11  2.2 
22  3  3.5 
21  54  42.1 

21  45  58.0 
21  36  51.7 
21  27  23.4 

21  17  33.1 
21  7  21.2 
20  56  48.0 

20  45  53.5 
20  34  38.1 
20  23  1.9 

20  11  5.1 
19  58  48.2 
19  46  11.3 

19  33  14.7 
19  19  58.6 
19  6  23.2 

18  52  28.8 
18  38  15.8 
18  23  44.2 

18  8  54.5 
N.17  53  46.9 


10.61 
11.62 
12.G2 

13.61 
14.60 
15.59 

16.57 
17.54 
18.50 

19.47 
20.42 
21.36 

22.29 
23.21 

24.14 

25.04 
25.94 
26.82 

27.71 
28.57 
29.43 

30.27 
31.11 
31.95 

32.77 
33.57 
34.37 

35.16 
35.93 
36.69 

37.44 
38.17 


Semi- 
diameter. 


// 


5  46.12 
5  46.11 
5  46.11 

5  46.11 
5  46.13 
5  46.15 

5  46.16 
5  46.19 
5  46.23 

5  46.27 
5  46.31 
5  46.36 

5  46.42 
5  46.48 
5  46.54 

5  46.59 
5  46.66 
5  46.73 

5  46.81 
5  46.89 
5  46.97 

5  47.06 
5  47.15 
5  47.24 

5  47.34 
5  47.44 
5  47.54 

5  47.65 
5  47.76 
5  47.86 

5  47.98 
5  48.10 


Sidereal 
Time 
of  the 
Semi- 
diameter 
paninff 

the 
Merid- 
ian. 


68.77 
68.73 
68.68 

68.64 
68.59 
68.54 

68.49 
68.44 
68.38 

68.32 
68.26 
68.21 

68.14 
68.07 
68.00 

67.93 

67.85 
67.78 

67.70 
67.62 
67.54 

67.46 
67.37 
67.29 

67.21 
67.13 
67.04 

66.96 
66.87 
66.78 

66.69 
66.60 


Equation  of 

Time, 

tobe 

addedto 

Appmreni 


m       I 

3  34.64 
3  46.04 

3  57.16 

4  8.01 
4  18.52 
4  28.69 

4  38.49 
4  47.92 

4  56.92 

5  5.50 
5  13.61 
5  21.25 

5  28.42 
5  35.09 
5  41.25 

5  46.89 
5  52.01 

5  56.58 

6  0.59 
6  4.04 
6    6.95 

6  9.31 
6  11.09 
6  12.28 


6  12. 

6  12.97 

6  12.47 

6  11.37 

6  9.69 

6  7.43 


DiflLfcr 
ibo^r. 


90+0 


015 

-0.009 

0.033 

0.057 
0.081 
0.106 


+0.480 
0.470 
0.458 

0.445 
0.431 
0.417 

0.402 
0.385 
0.367 

0.348 
0.329 
0.309  I 

0.288 
0.266 
0.247 

0.225 
0.202 
0.179 

0.156 
0.133 
0.110 

0.087 
0.063 
0.039 


6     4.58  0.131 
6     1.14  0.156 


NoTE.-~Mean  Time  of  the  Semidiameter  pawing  may  be  found  by  rabtraotlng  Om.19  from  the  Sidereal  TIbm. 


II. 
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Ill 


AT  GREENWICH  MEAN  NOON. 


ji 

9 
9 

O 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 


a 

i 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  Aieenslon. 


h      ni       s 

6  42  57.43 
6  47  5.39 
6  51  13.08 

6  55  20.48 

6  59  27.54 

7  3  34.26 

7  7  40.62 
7  11  46.60 
7  15  52.16 

7  19  57.29 
7  24  1.97 
7  28  6.18 

7  32  9.91 
7  36  13.14 
7  40  15.86 

7  44  18.07 
7  48  19.24 
7  52  20.86 

7  56  21.43 

8  0  21.45 
8    4  20.92 

8  8  19.83 
8  12  18.16 
8  16  15.9^ 

8  20  13.10 
8  24  9.72 
8  28    5.76 

8  32  1.23 
8  35  56.12 
8  39  50.42 

8  43  44.13 
8  47  37.25 


Diff.  for 
1  hour. 


10.336 
10.336 
10.314 

10.301 
10.887 
10.273 

10.258 
10.241 
10.223 

10.204 
10.185 
10.165 

10.144 
10.123 
10.103 

10.081 
10.058 
10.035 

10.012 
9.989 
9.966 

9.943 
9.919 
9.895 

9.871 
9.847 
9.823 

9.799 
9.775 
9.750 

9.725 
9.700 


Apparent 
DecUnatiott. 


N.23 


// 


5  20.5 
23  0  53.9 
22  56    3.1 

22  50  48.4 
22  45  9.8 
22  39    7.5 

22  32  41.5 
22  25  52.1 
22  18  39.3 

22  11  3.8 
22  3  5.2 
21  54  43.9 

21  46  0.0 
21  36  53.9 
21  27  25.7 

21  17  35.51 
21  7  23.7 
20  56  50.6 

20  45  56.2 
20  34  40.9 
20  23    4.9 

20  11  8.3 
19  58  51.5 
19  46  14.6 

19  33  18.1 
19  20  2.1 
19    6  26.8 

18  52  32.5 
18  38  19.5 
18  23  48.0 

18    8  58.3 
N.17  53  50.8 


Diff.  for 
1  hoar. 


10.61 
11.62 
12.62 

13.61 
14.60 
15.59 

16.57 
17.54 
18.50 

19.47 
20.42 
21.36 

22.29 
23.21 
24.14 

25.04 
25.94 

26.82 

27.71 
28.57 
29.43 

30.27 
31.11 
31.95 

32.77 
33.57 
34.37 

35.16 
35.93 
36.69 

37.44 
38.17 


Equation  of 
•    Time, 
to  be 
tMhtracted 

Mean 
Time. 


3  34.61 
3  46.02 

3  57.15 

4  7.99 
4  18.49 
4  28.65 

4  38.45 

4  47.88 

4  56.88 

5  5.45 
5  13.57 
5  21.22 

5  28.39 
5  35.07 
5  41.23 

5  46.89 
5  52.00 

5  56.56 

6  0.57 
6  4.03 
6    6.95 

6  9.30 
6  11.08 
6  12.28 

6  12.90 
6  12.95 
6  12.45 

6  11.36 
6  9.70 
6    7.44 


Diff.  for 
1  hour. 


6 
6 


4.59 
1.16 


0.480 
0.470 
0.458 

0.445 
0.431 
0.417 

0.402 
0.385 
0.367 

0.348 
0.329 
0.309 

0.288 
0.267 
0.247 

0.225 
0.202 
0.1T9 

0.156 
0.133 
0.110 

0.087 
0.063 
0.039 

+0.015 

-0.009 

0.033 

0.057 
0.081 
0.106 

0.131 
0.156 


Sidereal 

Time 

or 

Right  AieenBion 

of 

Mean  Son. 


o       m        s 

6  39  22.82 
6  43  19.37 
6  47  15.93 

6  51  12.49 
6  55    9.05 

6  59    5.61 

7  3  2.17 
7  6  58.72 
7  10  55.28 

7  14  51.84 
7  18  48.40 
7  22  44.96 

7  26  41.52 
7  30  38.07 
7  34  34.63 

7  38  31.18 
7  42  27.74 
7  46  24.30 

7  50  20.86 
7  54  17.42 

7  58  13.97 

8  2  10.53 
8  6  7.08 
8  10    3.64 

8  14  0.20 
8  17  56.75 
8  21  53.31 

8  25  49.87 
8  29  46.42 
8  33  42.98 

8  37  39.54 
8  41  36.09 


NOTX.^The  Semidiameter  for  Meaa  Noon  may  be  aMomed  the  same  aa  thai  for  Apparent  Noon. 


DMf.  for  1  hour 
-|-9«.8565 
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III. 


AT  GREENWICH  MEAN  NOON. 


C 
o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


9 

o 


183 
184 
185 

186 
187 
188 

189 
190 
191 

192 
193 
194 

195 
196 
197 

198 
199 
200 

201 
202 
203 

204 
205 
206 

207 
208 
209 

210 
211 
212 

213 
214 


THE  SUN'S 


True  LONGITUDE. 


II 


99  52  31.9 

100  49  44.6 

101  46  57.4 

102  44  10.5 

103  41  23.7 

104  38  37.1 

105  35  50.7 

106  33    4.3 

107  30  17.9 

108  27  31.5 

109  24  45.2 

110  21  58.9 

111  19  12.6 

112  16  26.3 

113  13  40.2 

114  10  54.3 

115  8    8.6 

116  5  23.3 

117  2  38.4 

117  59  54.0 

118  57  10.2 

119  54  27.0 

120  51  44.5 

121  49    2.8 

122  46  22.1 

123  43  42.4 

124  41     3.8 

125  38  26.2 

126  35  49.6 

127  33  141 

128  30  39.8 

129  28    6.6 


X' 


// 


52  22.6 
49  35.1 
46  47.7 

44  0.6 
41  13.6 
38  26.8 

35  40.3 
32  53.8 
30    7.2 

27  20.6 
24  34.1 
21  47.6 

19  1.1 
16  14.6 
13  28.4 

10  42.3 
7  56.5 
5  11.0 

2  26.0 
59  41.4 
56  57.4 

54  14.0 
51  31.4 
48  49.5 

46  8.7 
43  28.8 
40  50.1 

38  12.3 
35  35.6 
32  59.9 

30  25.5 
27  52.1 


Diff.  for 
1  boar. 


143.02 
143.03 
143.04 

143.05 
143.06 
143.07 

143.07 
143.07 
143.07 

143.07 
143.07 
143.07 

143.07 
143.07 
143.08 

143.09 
143.10 
143.12 

143.14 
143.16 
143.19 

143.22 
143.25 
143.29 

143.33 
143.37 
143.41 

143.45 
143.50 
143.54 

143.59 
143.63 


LATITUDE. 


// 


-0.34 

0.21 

-0.07 

-1-0.06 
0.19 
0.29 

0.38 
0.45 
0.47 

0.47 
0.44 
0.37 

0.29 

0.20 

+0.08 

-0.06 
0.19 
0.33 

0.44 
0.53 
0.61 

0.66 
0.67 
0.66 

0.62 
0.54 
0.45 

0.33 

0.20 

-0.06 

4-0.08 
+0.21 


Logaridun 

of  the 

Radius  Vector 

of  the 

Earth. 


0.0072287 
.0072315 
.0072318 

.0072295 
.0072245 
.0072170 

.0072069 
.0071942 
.0071788 

.0071609 
.0071407 
.0071183 

.0070938 
.0070673 
.0070388 

.0070086 
.0069768 
.0069436 

.0069090 
.0068730 
.0068356 

.0067968 
.0067566 
.0067151 

.0066721 
.0066274 
.0065809 

.0065327 
.0064826 
.0064304 

.0063760 
0.0063193 


Difllfor 
Ihonr. 


+  1.7 
+  0.7 
-0.4 

•  1.5 
2.6 
3.7 

4.8 
5.9 
6.9 

7.9 
8.8 
9.7 


0.6 
1.4 
2.2 

2.9 
3.6 
4.2 

4.7 
5.3 
5.9 

6.5 
7.1 
7.7 

8.3 
9.0 
9.7 


20.5 
21.3 
22.2 

23.1 
-24.0 


Mean  Time 

of 
Sidereal  Oh. 


m 


7  17  46.70 
7  13  50.79 

7     9  54.88 

7  5  58.97 
7  2  3.05 
6  58    7.13 

6  54  11.22 
6  50  15.31 
6  46  19.40 

6  42  23.48 
6  38  27.57 
6  34  31.66 

6  30  35.75 
6  26  39.83 
6  22  43.92 

6  18  48.01 
6  14  52.10 
6  10  56.19 


6 
6 
5 


7  0.28 

3  4.37 

59  8.46 


5  55  12.55 
5  51  16.64 
5  47  20.73 

5  43  24.82 
5  39  28.90 
5  35  32.99 

5  31  37.08 
5  27  41.17 
5  23  45.26 

5  19  49.35 
5  15  53.45 


Note  ;  A  oorrespoDda  to  the  trut  equinox  of  the  dote,  A'  to  the  mean  equinox  of  January  Od. 


Ditr.  for  1  boar 
— 9".8296 
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GREENWICH  MEAN  TJME. 

1 

THE  MOON'S 

Day  of  the  Mi 

SBMIDIAMXTXR. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PABSAaX. 

AOK. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
1  hour. 

Midnight 

Difr.  for 
1  hour. 

Diff.  for 
Ihoar. 

Noon. 

1 

2 
3 

15     5.7 
14  58.3 
14  52.6 

15     1.8 
14  55.3 
14  50.2 

55  17.4 
54  50.3 
54  29.0 

-1.85 
1.01 
0.77 

55    3.1 
54  38.9 
54  20.4 

-1.13 
0.88 
0.66 

h      m 

21  24.0 

22  12.3 

23  2.0 

m 

1.98 
2.04 
2.09 

d 

25.4 
26.4 
27.4 

4 
5 
6 

14  48.3 
14  45.4 
14  43.9 

14  46.6 
14  44.5 
14  43.7 

54  13.2 
54    2.7 
53  57.2 

0.55 

0.33 

-0.11 

54    7.3 
53  59.3 
53  56.5 

• 

0.44 

0.23 

-0.00 

23  52.0 

6 
0  42.4 

3.09 
2.06 

28.4 

29.4 

0.7 

7 
8 
9 

14  43.9 
14  45.4 
14  48.9 

14  44.4 
14  46.9 
14  51.4 

53  57.2 

54  2.9 
54  15.5 

+0.11 
0.37 
0.68 

53  59.2 

54  8.3 
54  24.6 

+0.23 
0.52 
0.84 

1  31.2 

2  18.2 

3  3.2 

1.99 
1.91 
1.84 

1.7 
2.7 
3.7 

10 
11 
12 

14  54.4 

15  2.1 
15  11.9 

14  58.0 

15  6.7 
15  17.7 

54  35.7 

55  3.9 
55  40.2 

1.01 
1.34 
1.67 

54  48.8 

55  21.1 

56  1.2 

1.17 
1.51 
1.83 

3  46.6 

4  29.0 

5  11.3 

1.78 
1.76 
1.78 

4.7 
5.7 
6.7 

13 
14 
15 

15  23.9 
15  37.8 
15  52.9 

15  30.6 

15  45.2 

16  0.6 

56  24.2 

57  15.0 

58  10.5 

1.98 
2.23 
2.36 

56  48.8 

57  42.3 

58  38.9 

2.12 
2.32 
2.37 

5  54.6 

6  40.0 

7  29.1 

1.85 
1.97 
2.14 

7.7 
8.7 
9.7 

16 
17 

18 

16    8.3 
16  22.8 
16  34.8 

16  15.7 
16  29.2 
16  39.4 

59  7.1 

60  0.3 
60  44.4 

2.3*2 
2.06 
1.57 

59  34.5 

60  23.8 

61  1.3 

2.22 
1.65 
1.24 

8  22.8 

9  21.9 
10  25.6 

2.35 
2.57 
2.72 

10.7 
11.7 
12.7 

19 
20 
21 

16  42.8 
16  45.8 
16  43.4 

16  45.0 
16  45.3 
16  40.2 

61  14.0 
61  25.1 
61  16.2 

0.87 
•fO.05 
-0.78 

61  22.0 
61  23.1 
61    4.5 

+0.47 

-0.37 

1.07 

11  31.7 

12  37.0 

13  38.7 

2.75 
2.65 
2.47 

13.7 
14.7 
15.7 

22 
23 
24 

16  35.9 
16  24.2 
16    9.9 

16  30.5 
16  17.2 
16    2.3 

60  48.5 
60    5.7 
59  13.2 

1.42 
2.03 
2.31 

60  28.7 
59  40.3 
58  45.1 

1.79 
2.20 
2.36 

14  35.7 

15  28.0 

16  16.9 

2.27 
2.11 
1.98 

16.7 
17.7 
18.7 

25 
26 
27 

15  54.5 
15  39.5 
15  25.3 

15  46.8 
15  32.1 
15  18.9 

58  16.6 
57  20.7 
56  29.2 

2.37 

2.26 
2.02 

57  48.3 
56  54.2 
56    5.9 

2.33 
2.15 

1.87 

17    3.6 

17  49.2 

18  35.0 

1.92 
1.90 
1.92 

19.7 
20.7 
21.7 

28 
29 
30 

15  13.1 
15    3.0 
14  55.1 

15    7.8 
14  58.8 
14  52.0 

55  44.5 
55    7.4 
54  38.5 

1.71 
1.38 
1.04 

55  25.0 
54  51.9 
54  27.0 

1.54 
1.21 
0.87 

19  21.5 

20  9.5 

20  58.7 

1.97 
2.02 
2.07 

22.7 
23.7 
24.7 

31 
32 

'i 

14  49.3 
14  45.8 

14  47.4 
14  44.7 

54  17.5 
54    4.2 

0.71 
-0.41 

54    9.9 
54    0.1 

0.55 
-0.25 

21  48.8 

22  38.9 

2.09 
2.07 

25.7 
26.7 

1 

15 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  AieeiiiioD. 


Diir. 
for  1  m« 


Doellnatlon. 


Difr. 
fori  ID. 


Hoar. 


Right  AsMDidoD. 


DiflT. 
for  1  m. 


Deelinatton. 


Dilt 
for  Im. 


0 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


MONDAY  1. 


h 

3 
3 
3 
3 
3 
3 
3 
3 


m 

22 
24 
27 
29 
31 
33 
a5 
37 
3  39 
3  41 
43 
45 
47 
49 
51 
53 
55 
57 
59 
1 
3 
6 
8 
10 


3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 


58.07 

9.0971 

N.16  44 

59.76 

9.0905 

16  54 

1.60 

9.0318 

17    4 

3.58 

9.0349 

17  14 

5.70 

9.0985 

17  24 

7Jd6 

9.0389 

17  34 

10.37 

9.0414 

17  44 

12.93 

9.0439 

17  54 

15.63 

9U>463 

18    3 

18.48 

9.0488 

18  13 

21.48 

9.0519 

18  23 

24.63 

9.0537 

18  32 

27i» 

9.0509 

18  41 

31.38 

9.0568 

18  51 

34.99 

9.0614 

19    0 

38.75 

9.0639 

19    9 

42.66 

9.0665 

19  18 

46.73 

9.0691 

19  27 

50.95 

9.0716 

19  36 

55.32 

9.0749 

19  44 

59.a5 

9.0709 

19  53 

4J>5 

9.0797 

20    1 

9.41 

9U)899 

20  10 

14.41 

9U)846 

N.20  18 

ft 

1.4 
18.4 
30.6 
38.0 
40.3 
37.5 
29.6 
16.6 
58.4 
35.0 

6.3 
32.3 
53.0 

8.3 
18.1 
22.5 
21.3 
14.6 

2.3 
44.4 
20.8 
51.5 
16.5 
35.7 


TUESDAY  2. 


0 

4  12  19.55 

fLO&JO 

N.20  26  49.2 

1 

4  14  24.85 

94)697 

20  34  5a6 

2 

4  16  30.32 

9.0095 

20  42  58.1 

3 

4  18  35.95 

9U)951 

20  50  53.8 

4 

4  20  41.73 

9.0976 

20  58  43.5 

5 

4  22  47.66 

9.1001 

21    6  27.1 

6 

4  24  53.74 

9.1096 

21  14    4.5 

7 

4  26  59.97 

9.1059 

21  21  35.8 

8 

4  29    6.36 

9.1079 

21  29    1.1 

9 

4  31  12.91 

9.1104 

21  36  20.3 

10 

4  33  19.61 

9.1199 

21  43  33.3 

11 

4  35  26.46 

9.1153 

21  50  40.0 

12 

4  37  33.44 

9.1175 

21  57  40.3 

13 

4  39  40.56 

9.1901 

22    4  34.3 

14 

4  41  47.85 

9.1999 

22  11  22.0 

15 

4  43  55.30 

9.1953 

22  18    3.4 

16 

4  46    2.89 

9.1976 

22  24  38.3 

17 

4  48  10.61 

9.1998 

22  31    6.8 

18 

4  50  18.47 

9.1391 

22  37  28.8 

19 

4  52  26.45 

9.1343 

22  43  44.3 

20 

4  .54  34.59 

9.1367 

22  49  53.2 

21 

4  56  42.89 

9.1391 

22  55  55.5 

22 

4  58  51.32 

9.1414 

23    1  51.2 

23 

5    0  59.86 

9.1434 

23    7  40.3 

24 

5    3    8.53 

9.1456 

N.23  13  22.7 

/I 
10.397 

10JM3 

10.163 

lojoeo 

9.995 
9.910 
9.896 
9.740 
9.653 
9.566 
9.478 
9.389 
9J3O0 
9.909 
9.118 
9.096 
8.934 
8.841 
8.748 
8.654 
8.559 
8.464 
8.368 
eJ971 


8.173 

8Ur74 

7.976 

7.877 

7.777 

7.675 

7.579 

7.479 

7.379 

7J96e 

7.164 

7.058 

6.959 

6.847 

6.749 

6.636 

6.598 

6.491 

6.319 

6J903 

6.093 

5.983 

5.873 

5.763 

5.651 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2:^ 

24 


WEDNESDAY  3. 


h 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


m 

3 
5 
7 
9 
11 
13 
16 
18 
20 
22 
24 
26 
29 
31 
33 
35 
37 
39 
42 
44 
46 
48 
50 
52 


« 

s 

8.53 

9.1456 

17;« 

9.1478 

26.26 

9.1500 

35.33 

9.1599 

44.52 

9.1541 

53.82 

9.1560 

3.24 

9.1580 

12.7B 

9.1599 

22.43 

9.1617 

32.19 

9.1636 

42.06 

9.lfi54 

52.03 

9.1671 

2.11 

9.1669 

12.29 

9.1704 

22.56 

9.1791 

32.93 

9.J737 

43.39 

9.1751 

5394 

9.1765 

4.57 

9.1778 

15.28 

9.1799 

26.08 

9.1807 

36.96 

9.18S» 

47.91 

9.1830 

58.92 

9.1839 

N.23  13 
23  18 
23  24 
23  29 
23  35 
23  40 
23  45 
23  50 
23  54 

23  59 

24  4 
24  8 
24  13 
24  17 
24  21 
24  25 
24  29 
24  32 
24  36 
24  40 
24  43 
24  46 
24  49 

N.24  52 


tt 


22.7 

58.4 
27.4 
49.6 

5.0 
13.6 
15.4 
10.3 
58.3 
39.4 
13.6 
40.8 

0.9 
14.01 
20.1 
19.2 
11.2 
56.1 
33.9 

4.6 
28.1 
44.4 
53.3 
55.4 


THURSDAY  4. 


5 
5 
5 

6 
6 
6 
6 
6 
6 
6 
6 


55 
57 

59 
1 
3 
6 
8 
10 
12 
14 
17 
6  19 
6  21 
6  23 
6  25 
6  28 
6  30 
6  32 
6  34 
6  36 
6  38 
6  41 
6  43 
6  45 
6  47 


9i>8 
21.10 
32.30 
43.57 
54.89 

6.24 
17.62 
29.04 
40.51 
52.03 

3.58 
15.14 
26.70 
38.28 
49.89 

1.53 
13.16 
24.79 
36.41 
48.03 
59.64 
11.25 
22.84 
34.40 
45.93 


9.1848 

9.1860 

9.1879 

9.1889 

9.1889 

9.1894 

9.1900 

9.1908 

9.1915 

9.1993 

9.1996 

9.1997 

9.1999 

9.1933 

9.1938 

9.1939 

9.1939 

9.1938 

9.1037 

9.1936 

9.1935| 

9.1934, 

9.1929; 

9.1994! 


NSU 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 


9.19-20  N.25 


55  50J2] 

58  37.7 

1  17.9 

3  50i^ 

6  16.61 

8  35.0 

10  46.21 

12  50.1 

14  46.61 

16  35.8 

18  17.7 

19  52.2 

21  19.4 

22  39.3 

23  51.8 

24  57.0 

25  54.8 

26  45.3 

27  28.5 

28  4.3 
28  32.7 

28  53.7 

29  7.3 
29  13.(); 
29  12.5 


&651 
5.539 
5.426 
5.314 
5J900 
5J)86 
4.9T9 

4.7^ 

4JB31 
4.511 
4.394 
4.976 
4.160 
4.043 


3.807 
3.689 
3.571 
3.459 
3.339 
3J919 
30)99 
9.973 


2.859 
2.731 
2.610 
9.480 
2J67 
2.947 
9.196 
2.003 
1.881 
1.759 
1.636 
1.514 
1.399 
1.270 
1.148 
1.095 
0.909 
0.781 
0.658 
0.535 
0.419 
0.288 
0.166 
40.043 
-0.079 


VI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECCINATION. 

■ 

Hoor. 

Right  AMenalon. 

Diff. 
for  1  m. 

I>«cUiiatlon. 

DIfll 
for  1  m. 

Boor. 

Right  Awenaioii. 

Diff. 
for  1  m. 

Diff. 
for  1  tn. 

F] 

RIDAl 

'  b. 

SUNDAY  7. 

h    m      M 

■ 

O        1          tt 

tt 

b     m      M 

a 

O          1          It 

If 

0 

6  47  45^ 

9.1990 

N.25  29  12.5 

-0.079 

0 

8  31  19.54 

9.1033 

N.23    8  44.6 

5495 

1 

6  49  57.43 

9.1914 

25  29    4.1 

OJ909 

1 

8  33  25.65 

9.1005 

23    3    3.4 

5.739 

2 

6  52    8.90 

9.1910 

25  28  48.4 

0.393 

2 

8  35  31.58 

9.0975 

22  57  16.0 

5.849 

3 

6  54  20;)5 

9.1905 

25  28  25.4 

0.444 

3 

8  37  37.34 

94»45 

22  51  22.4 

5.945 

4 

6  56  31.76 

9.1896 

25  27  55.1 

0.567 

4 

8  39  42.92 

9.0915 

22  45  22.6 

6.040 

5 

6  58  43.11 

9.1887 

25  27  17.4 

0.680 

5 

8  41  48.32 

9.0884 

22  39  16.6 

6.161 

6 

7    0  54.41 

9.1879 

25  26  32.4 

0.811 

6 

8  43  53.53 

9.0853 

22  33    4.5 

%953 

7 

7    3    5.66 

9.1870 

25  25  40.1 

OJKO 

7 

8  45  58.56 

.9U)894 

22  26  46.3 

6.353 

8 

7    5  16.86 

9.1861 

25  24  40.5 

1.053 

8 

8  48    3.41 

9U>793 

22  20  22.1 

6.453 

9 

7    7  28.00 

9.1851 

25  23  33.7 

1.174 

9 

8  50    8.08 

94^763 

22  13  51.9 

64i53 

10 

7    9  39.08 

9.1640 

25  22  19.6 

lja96 

10 

8  52  12.57 

9.0rJ3 

22    7  15.7 

6.653 

11 

7  11  50.09 

9.1889 

25  20  58.2 

1.417 

11 

8  54  16.87 

9.0700 

22    0  33.6 

6.759 

12 

7  14    1.02 

9.1815 

25  19  29.6 

1.537 

12 

8  56  20.97 

9.0666 

21  53  45.5 

6.851 

13 

7  16  11.87 

9.1803 

25  17  53.8 

1.658 

13 

8  58  24.88 

9.0637 

21  46  51.5 

64)48 

14 

7  18  22.65 

9.1799 

25  16  10.7 

1.778 

14 

9    0  28.61 

9.0607 

21  39  51.8 

7.043 

15 

7  20  33.37 

9.1780 

25  14  20.4 

1.898 

15 

9    2  32.17 

9.0578 

21  32  46.4 

7.138 

16 

7  22  44.01 

9.1764 

25  12  22.9 

9.018 

16 

9    4  35.54 

2J0Mi 

21  25  35.3 

7J934 

17 

7  24  54.54 

9.1746 

25  10  18.3 

9.136 

17 

9    6  38.70 

9.0510 

2J  18  18.4 

7.330 

18 

7  27    4.95 

9.1797 

25    8    6.6 

9.954 

18 

9    8  41.66 

9.0478 

21  10  55.7 

7.495 

19 

7  29  15.26 

9.1713 

25 .  5  47.8 

9.373 

19 

9  10  44.43 

9.0447 

21    3  27.4 

7.518 

20 

7  31  25.50 

9.1700 

25    3  21.8 

9.499 

20 

9  12  47.02 

9a»418 

20  55  53.6 

74)08 

21 

7  33  35.66 

9.1684 

25    0  48.7 

9.611 

21 

9  14  49.44 

9.0387 

20  48  14.4 

7.699 

22 

7  35  45.71 

9.1664 

24  58    8.5 

9.799 

22 

9  16  51.67 

94)354 

20  40  29.7 

7.799 

23 

7  37  55.63 
SAl 

9.1649 

N.24  55  21.3 
LY  6. 

9.845 

23 

9  18  53.69 
M( 

9.0391 

3NDA 

N.20  32  39.4 
Y  8. 

7.884 

0 

7  40    5.42 

9.1691 

N.24  52  27.] 

9.969 

0 

9  20  55.51 

94)967 

N.20  24  43.6 

7.975 

1 

7  42  15.09 

9.1600 

M  49  25.9 
^  46  17.7 

3.079 

1 

9  22  57.14 

94)957 

20  16  42.5 

6.064 

2 

7  44  24.66 

9.1580 

3.195 

2 

9  24  58.59 

9.0998 

20    8  36.1 

&151 

3 

7  46  34.13 

9.1569 

24  43    2.5 

3.311 

3 

9  26  59.87 

9.0196 

20    0  24.4 

8Ja39 

4 

7  48  43.47 

9.1549 

24  39  40.4 

3.496 

4 

9  29    0.96 

94)164 

19  52    7.5 

8.395 

5 

7  50  52.66 

9.1590 

24  36  11.4 

3.541 

5 

9  31     1.84 

9.0130 

19  43  45.4 

&413 

6 

7  53    1.71 

9.1498 

24  32  35.5 

3.656 

6 

9  33    2.52 

94)096 

19  35  18.0 

6.500 

7 

7  55  10.63 

9.1476 

24  28  52.7 

3.770 

7 

9  35    3.02 

94)069 

19  26  45.5 

8.584 

8 

7  57  1942 

9.1455 

24  25    3.1 

3.884 

8 

9  37    3.34 

94)036 

19  18    8.0 

8.666 

9 

7  50  28.09 

9.1434 

24  21    6.8 

3.996 

9 

9  39    3.48 

94)008 

19    9  25.4 

&759 

10 

8     1  36.62 

9.1406 

24  17    3.7 

4.109 

10 

9  41    3.44 

14MI77 

19    0  37.8 

8.834 

11 

8    3  44.99 

9.1361 

24  12  53.8 

4.983 

11 

9  43    3J20 

14)044 

18  51  45.3 

6.918 

12 

8    5  53.20 

9.1355 

24    8  37.1 

4.334 

12 

9  45    2.77 

1.9913 

18  42  47.8 

9.000 

13 

8    8    1.25 

9.1331 

24    4  13.7 

4.445 

13 

9  47    2.16 

1.9884 

18  33  45.4 

9.080 

14 

8  10    9.17 

9.1308 

23  59  43.8 

4.555 

14 

9  49    1.38 

1.9855 

18  24  38.2 

9.159 

15 

8  12  16i)5 

9.1983 

23  55    7.2 

4.665 

15 

9  51    0.42 

1.9685 

18  15  26.3 

9.938 

16 

8  14  24.57 

9.1956 

23  50  24.0 

4.775 

16 

9  54  59.28 

1.9794 

18    6    9.7 

9.317 

17 

8  16  32.02 

9.1^ 

23  45  34.2 

4.685 

17 

9  54  57.95 

1.9765 

17  56  48.3 

9.397 

18 

8  18  39^ 

9.1900 

23  40  37.9 

4.994 

18 

9  56  56.45 

1J»736 

17  47  22.1 

9.475 

19 

8  20  46.42 

9.1174 

23  35  35.1 

5.101 

19 

9  58  54.78 

1.9707 

17  37  5J.3 

9.551 

20 

8  22  53.38 

9.1146 

23  30  25.8 

5.909 

20 

10    0  52.93 

14)677 

17  28  16.0 

9.e9Q 

21 

8  25    0.18 

9.1119 

23  25  ]0.1 

5.315 

21 

10    2  50.90 

1.9647 

17  18  36.2 

9.70) 

22 

8  27  asi 

9a090 

23  19  48.0 

5.499 

22 

10    4  48.70 

14)619 

17    8  51.9 

9.7761 

23 

8  29  13.26 

9.1061 

23  14  19.5 

5.569 

23 

10    6  46.33 

14)591 

16  59   ai 

9.8^ 

|« 

8  31  19^ 

9.1033 

NJ23    8  44.6 

5.635 

24 

10    8  43.80 

1.9564 

N.16  49    9.9 

94»4 

lie 
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VII. 


GREENWICH  MEAN  TIME 

THE  MOON  S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Bight  Aneemlon. 

Diff. 
for  1  m. 

DecHnfttlOB. 

Diff. 
for  1  m. 

Hour. 

Bight  Asoemdon. 

Diff. 
for  1  n. 

DMlinatton. 

Diff.     < 
for  1  m. 

TU 

ESDA 

Y  9. 

THURSDAY  11. 

h    m      H 

■ 

0        0         II 

II 

h     m      11 

■ 

Q        t         n 

It 

0 

10    8  43.80 

1.9564 

N.16  49    9.9 

9.994 

0 

11  40  10.38 

1.8796 

N.  7  41  39.8 

i9j6m 

1 

10  10  41.10 

l.d?»8 

16  39  12.3 

9.996 

1 

11  42    2.72 

1.8791 

7  29    1.0 
7  16  19JQ 

19.606 

2 

10  12  38.23 

1.9508 

16  29  10.4 

10.068 

2 

11  43  55.02 

1.8713 

19.764 

3 

10  14  35.20 

1.9489 

16  19    4.2 

10.138 

3 

11  45  47.27 

1.8708 

7    3  36.5 

19.743 

4 

10  16  32.01 

1.9455 

16    8  53.8 

10.908 

4 

11  47  39.51 

1.8707 

6  50  50.8 

19.780 

5 

10  18  28.66 

1.9439 

15  58  39.2 

10.979 

5 

11  49  31.75 

1.8706 

6  38    2.9 

12.817 

6 

10  20  25.16 

1.9404 

15  48  20.3 

10.349 

6 

11  51  24.00 

1.8708 

6  25  12.8 

12.854  1 

7 

10  22  21.51 

1.9378 

15  37  57.3 

10.417 

7 

11  53  16.24 

1.6706 

6  12  20.5 

12.890  1 

8 

10  24  17.70 

1.9351 

15  27  30.3 

10.484 

8 

11  55    8.47 

1.8704 

5  59  26.1 

19.994 

9 

10  26  13.73 

1.9396 

15  16  59.3 

10.550 

9 

11  57    0.69 

1.8704 

5  46  29.7 

19.958 

10 

10  28    9.61 

1.9303 

15    6  24.3 

10.617 

10 

11  58  52.92 

1.8707 

5  33  31.2 

12.901 

11 

10  30    5.36 

1.9381 

14  55  45.3 

10.684 

11 

12    0  45.17 

1.8710 

5  20  30.8 

13.094 

12 

10  32    0.98 

1.9358 

14  45    2.3 

10.749 

12 

12    2  37.44 

1.8714 

5    7  28.4 

13J0S6 

13 

10  33  56.46 

1.9935 

14  34  15.5 

10.819 

13 

12    4  29.73 

1.8717 

4  54  24.1 

\3J087  1 

14 

10  35  51.79 

1.9909 

14  23  24.9 

10.875 

14 

12    6  22.04 

1.8790 

4  41  18.0 

13.118  1 

15 

10  37  46.96 

1.9185 

14  12  30.5 

10.939 

15 

12    8  14.36 

1.8793 

4  28  10.0 

13.148 

16 

10  39  42.00 

1.9163 

14    1  32.3 

11.001 

16 

12  10    6.71 

1.8799 

4  15    0.2 

13.177 

17 

10  41  36.92 

1.9144 

13  50  30.4 

11.063 

17 

12  11  59.11 

1.8739 

4    1  48.8 

13.904  1 

18 

10  43  31.73 

1.9195 

13  39  24.8 

11.193 

18 

12  13  51.57 

1.8747 

3  48  35.7 

13.333 

19 

10  45  26.42 

1.9108 

13  ^  15.6 

11.183 

19 

12  15  44.07 

1.8753 

3  35  20.9 

13.960  , 

20 

10  47  20.97 

1.9079 

13  17    2.9 

11.941 

20 

12  17  36.60 

1.8756 

3  22    4.5 

13J986 

21 

10  49  15.37 

1.90&7 

13    5  46.7 

11.999 

21 

12  19  29.17 

1.8787 

3    8  46.6 

13.310  > 

22 

10  51    9.65 

1.9040 

12  54  27.0 

11.356 

22 

12  21  21.80 

1.8n8 

2  55  27.2 

13.336  1 

23 

10  53    3.85 
WED 

1.90961 

NESD 

N.12  43    3.8 
AY  10. 

11.415 

23 

12  23  14.51 
Fl 

1.8791 

MDAY 

N.  2  42    6.3 
12. 

13.380 

0 

10  54  57.96 

1.9009 

N.12  31  37.2 

11.479 

0 

12  25    7.29 
12  27    O.ll 
12  28  53M 

1.6603 

N.  2  28  44.0 

13J84 

1 

10  56  51.96 

1.8987 

12  20    7.2 

11.598 

1 

>     1.8814 

2  15  20.3 

13.406 

2 

10  58  45.83 

1.8967 

12    8  33.9 

11.583 

2 

1.8896 

2    1  55.3 
1  48  29.0 

13.498 

3 

11    0  39.56 

1.8947 

11  56  57.3 

11.638 

3 

12  30  46.05 

1.8838 

13.449 

4 

11    2  33.19 

1.8934 

11  45  17.4 

11.699 

4 

12  32  39.12 

1.8853 

1  35    1.4 

13.469 

5 

11    4  26.76 

1.8993 

11  33  34.3 

11.744 

5 

12  34  32.29 

1.8869 

1  21  32.7 

13.466 

6 

11    6  20.26 

1.8909 

11  21  48.1 

11.797 

6 

12  36  25.55 

1.8685 

1    8    2.8 

13.508  ! 

7 

11    8  13.67 

1.8891 

"    11    9  58.7 

11.849 

7 

12  38  18.91 

1.8909 

0  54  31.8 

13Ji95  1 

8 

11  10    6.96 

1.8879 

10  58    6.2 

11.900 

8 

12  40  12.37 

1.8919 

0  40  59.8 

:    13U>43  ! 

9 

11  12    0.14 

1.8856 

10  46  10.7 

11.950 

9 

12  42    5.93 

1.8996 

0  27  26.7 

13.563 

10 

11  13  53.24 

1.8845 

10  34  12.2 

13.000 

10 

12  43  59.60 

1.8955 

0  13  52.6 

13.575  ' 

11 

11  15  46.29 

1.8837 

10  22  10.7 

19.049 

11 

12  45  53.39 

1.8976 

N.  0    0  17.7 

J3Ji90 

12 

11  17  39.29 

1.8838 

10  10    6.3 

19.098 

12 

12  47  47.31 

1.8998 

S.  0  13  18.1 

'    13.604  • 

13 

11  19  32.22 

1.8813 

9  57  59.0 

13.145 

13 

12  49  41.36 

1.9018 

0  26  54.7 

13.617  : 

14 

11  21  25.05 

1.8797 

9  45  48.9 

19.199 

14 

12  51  35.53 

1.9038 

0  40  32.1 

13.6J0 

15 

11  23  17.79 

1.8785 

9  33  35.9 

19.940 

15 

12  53  2i).82 

1.9060 

0  54  io;i 

13.643 

16 

11  25  10.47 

1.8777 

9  21  20.1 

19.985 

16 

12  55  24.25 

1.9084 

1     7  49.2 

13.653 

17 

11  27    3.12 

1.8773 

9    9    1.7 

19.330 

17 

12  57  18.83 

1.9110 

1  21  28.6 

\    13.661 

18 

11  28  55.74 

1.8766 

8  56  40.6 

19.375 

18 

12  59  13.57 

1.9137 

1  35    8.5 

13.670 

19 

11  30  48.31 

1.8756 

8  44  16.8 

19.419 

19 

13    1    8.47 

14»I69 

1  48  49.0 

13JSJ9 

20 

11  32  40.81 

1.8745 

8  31  50.4 

19.461 

20 

13    3    3.52 

1.9187 

2    2  30.0 

13.687 

21 

11  34  33.24 

1.8736 

8  19  21.5 

19.503 

21 

13    4  58.71 

1.9914 

2  16  11.4 

13.694 

22 

11  36  25.63 

1.8731 

8    6  50.1 

19.544 

22 

13    6  54.07 

1.9943 

2  29  53.2 

13.700 

23 

11  38  18.01 

1.8799 

7  54  16.2 

19.586 

23 

13    8  49.62 

1.9874 

2  43  35.3 

13.704 

24 

11  40  10.38 

1.8796 

N.  7  41  39.8 

19.697 

24 

13  10  45.36 

1.9905 

S.  3  57  17.6 

13.707  \ 

VIII. 
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GEEENWICH  MEAN  TIME. 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 
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16 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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Right  Aioenrion. 


Dltr. 
for  1  m. 


DecllnatioB. 


Diff. 
for  1  m. 


SATURDAY  13. 


)l       Ul 

13  10 
13  12 
13  14 
13  16 
13  18 
13  20 
13  22 
13  24 
13  26 
13  28 
13  30 
13  32 
13  34 
13  36 
13  38 
13  40 
13  42 
13  44 
13  46 
13  48 
13  50 
13  52 
13  54 
13  56 


45.36 

41.28 

37.38 

33.66 

30.14 

26.83 

23.73 

20.84 

18.17 

15.71 

13.48 

11.49 

9.73 

8.21 

6.94 

5.931 

5.18 

4.68 

4.43 

4.45 

4.77 

5.38 

6.28 

7.46 


8 

1.9305 

J.9335 

1.9365 

1.9396 

1.9431 

1.9466 

1.9501 

1.9537 

1.9573 

1.9609 

1.9648 

1.9666 

1.9787 

1.9767 

1.9810 

1.9853 

1.9895 

1.9938 

1.9981 

9.00*261 

3.0078 

3.0195 

3.0174 

9.0291 


s. 


2 
3 
3 
3 
3 
4 


57 
11 
24 
38 
52 
5 


17.6 
0.1 

42.8 

25.6 
8.4 

51.2 


4  19  34.0 
4  33  16.7 

4  46  59.1 

5  0  41.Q 


5 
5 
5 


14 
28 
41 


23.1 
4.6 

45.8 


S. 


5  55  26.5 

6  9  6.6 
6  22  46.0 
6  36  24.7 

6  50    2.8 

7  3  40.2 
7  17  16.7 
7  30  52.2 
7  44  2a6 

7  57  59.9 

8  11  32.2 


SUNDAY  14. 


13  58 

14  0 


14 
14 
14 
14 
14 
14 
14 
14 
14 


2 

4 
6 
8 
10 
12 
14 
10 
18 


14  20 
14  22 
14  24 
14  27 
14  29 
14  31 
14  33 
14  35 
14  37 
14  39 
14  41 
14  44 
14  46 
14  48 


8.93 
10.70 
12.79 
15.20 
17.93 
20.97 
24.33 
28.04 

32.08 
36.45 
41.17 
46.25 
51.69 
57.49 

3.65 
10.18 
17.09 
24.38 
32.05 
40.11 
48.57 
57.42 

6.67 
16.34 
26.^ 


ri£3S 


9.0970  S. 

3.0393 

3.0375 

9.0439 

3.0481 

3.0533 

3.0589 

3.0645 

3.0701 

30)759 

9.0817 

3.0876 

3.0937 

3U)997 

9.1058 

9.1190 

3.1184 

3.1347 

3.1311 

3.1376 

3.1443 

3.1510 

8.1577 

9.1645 

9.17141  S 


8  25 
8  38 

8  52 

9  5 
9  18 
9  32 
9  45 
9  59 

10  12 
10  25 
10  38 
10  52 


11 
11 


5 
18 


11  31 
n  44 


11 
12 


57 

10 


12  23 
12  36 

12  49 

13  2 
13  14 
13  27 
13  40 


3.5 
33.5 

2.0 
29.0 
54.5 
18.6 
41.2 

2.0 
20.9 
38.0 
53.2 

6.4 
17.5 
26.4 
33.1 
37.5 
39.4 
38.8 
35.7 
29.9 
21.3 
10.0 
55.8 
38.4 
17.9 


13.707 
13.710 
13.713 
13.713 
13.713 
13.713 
13.713 
13.709 
13.705 
13.700 
13.695 
13.680 
13.683 
1.3.679 
13.669 
13.651 
13UM0 
13.629 
13^615 
13.600 
13.589 
13.564 
13.546 
13.530 


Boar. 


Right  Atoenaioo. 


Diff. 
for  1  m. 


D^oUoation. 


Diff. 
for  1  in. 


13.511 

13.487 

13.462 

13.437 

13.413 

13.386 

13.362 

13.333 

13J300 

13.369 

13J2n6 

13.303 

13.166 

13.130 

13.093 

13.053 

13.011 

13.969 

19.995 

19.880 

19.835 

19.787 

19.736 

19.684 

18.631 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

L4 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  15. 


14  48  26.42 

3.1714 

S.  13  40  17.9 

13.631 

14  50  36.91 

3.1763 

13  52  54.2 

13.578 

14  52  47.82 

3.1854 

14    5  27.3 

13.594 

14  54  59.16 

3.1996 

14  17  57.1 

12.467 

14  57  10.93 

9.1997 

14  30  23.4 

13.408 

14  59  23.12 

3.3069 

14  42  46.1 

13.347 

15    1  35.75 

9.3141 

14  55    5.3 

13.985 

15    3  48.82 

3.3316 

15    7  20.3 

194291 

15    6    2.34 

3.3390 

15  19  31.7 

19.157 

15    8  16.30 

3J»64 

15  31  39.2 

13.091 

15  10  30.71 

3.3440 

15  43  42.6 

18.033 

15  12  45.58 

3.3516 

15  55  41.8 

11.953 

15  15    0.90 

3.9591 

16    7  36.9 

11.889 

15  17  16.68 

3.9870 

16  19  27.7 

11.808 

15  19  32.93 

3J3749 

16  31  13.9 

11.731 

15  21  49.66 

3.3898 

16  42  55.4 

11.653 

15  24    6.86 

3.3905 

16  54  32.3 

11.575 

15  26  24.52 

9.9983 

17    6    4.4 

11.496 

15  28  42.65 

9.3069 

17  17  31.8 

11.415 

15  31     1.26 

'     9.3143 

17  28  54.2 

11.330 

15  3:3  20.37 

9.3996 

17  40  11.4 

11.349 

15  35  39.97 

9.3308 

17  51  23.3 

11.154 

15  38    0.07 

3.3389 

18    2  29.9 

11.066 

15  40  20.64 

3.3467 

S.  18  13  31.2 

10.977 

TUESDAY  16. 


15  42 
15  45 
15  47 
15  49 
15  52 
15  54 
15  56 
15  59 


16 
16 
16 
16 
16 
16 
16 


1 

4 

6 

9 

11 

14 

16 


16  18 
16  21 
16  23 
16  26 
16  28 
16  31 
16  33 
16  36 
16  39 
16  41 


41.67 

3.19 
25.24 
47.81 
10.88 
34.42 
58.42 
22.92 
47.96 
13.54 
39.62 

6.16 
33.17 

0.68 
28.73 
57.31 
26.39 
55.93 
2.5.93 
56.43 
27.46 
59.01 
31.05 

3.54 
36.48 


9.3546 
9.3630 
9.3719 
3.3804 
3.3884 
3.3963 
8.4043 
3.4188 
3.4319 
9.4305 
9.4385 
9.4463 
9.4543 
9.4630 
9.4790 
3.4805 
3.4885 
8.4969 
9.5049 
9.5137 
3.5315 
3.5899 
9.5377 
9.5453 
9.5530 


S.18 
18 
18 

18 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
22 
S.22 


24  27.1 
35  17.4 
46  1.8 
56  40.2 

7  12.7 

17  39.2 
27  59.6 
38  13.7 

48  21.2 
58  22.0 

8  16.3 

18  3.9 
27  44.6 
37  18.3 
46  44.8 

56  4.1 
16.0 
20.4 
17.4 

6.7 
40  48.0 

49  21.4 

57  46.8 
6    4.0 

14  12.9 


5 
14 
23 
32 


10.885 

10.789 

10.690 

10.591 

10.499 

10.390 

10J287 

10.180 

10.069 

9.959 

9.849 

9.735 

9.690 

9.509 

9.389 

9.360 

9.135 

9.011 

8.886 

8.755 

8.693 

8.490 

8.355 

8J317 

8.079 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Ancension. 


DIff. 
for  1  m. 


DecUnftiion. 


Diir. 
forlm. 


Hoar. 


Right  Aieension. 


Diff. 
for  1  ni. 


DeeUnfttloiL 


Diff. 
fori  hl 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

ID 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 


WEDNESDAY  17. 


FRIDAY  19. 


h     111 

16  41 
16  44 
16  46 
16  49 
16  51 
16  54 
16  57 

16  59 

17  2 


17 
17 
17 


4 

7 

10 


17  12 
17  15 
17  18 
17  20 
17  23 
17  26 
17  28 
17  31 
17  34 
17  36 
17  39 
17  42 


H 

M 

36.48 

9.5530 

9iK) 

9.5612 

43.83 

9.5G99 

18.28 

2.5781 

53.20 

9.5855 

28.54 

2.5926 

4.31 

2.6000 

40.54 

2.6079 

17.2(> 

9.6160 

54.46 

2.6238 

32.10 

2.6306 

10.15 

2.6375 

48.60 

2.6444 

27.48 

uj&n 

6.81 

2.6591 

46.58 

2.6662 

26.75 

2.6726 

7.29 

2.6788 

48.21 

2.6852 

29.52 

2.6918 

11.22 

2.6982 

53.30 

2.7043 

35.74 

9.7101 

18.52 

9.7158 

s, 


o        / 

22  14 
22  22 
22  30 
22  37 
22  45 

22  52 

23  0 
23  7 
23  14 
23  21 
23  27 
23  34 
23  40 
23  46 
23  52 
23  58 


It 


24 
24 
24 


4 

9 

15 


24  20 
24  25 
24  30 
24  34 
S.  24  39 


THURSDAY  18. 


12.9 
13.4 

5.4 
48.9 
23.7 
49.5 

6.3 
14.1 
12.7 

2.1 
42.1 
12.5 
33.3 
44.4 
45.7 
37.2 
18.7 
49.9 
10.9 
21.7 
22.0 
11.9 
51.2 
19.8 


8.079 
7.937 
7.795 
7.659 
7.505 
7.355 
7.905 
7J053 
6.900 
6.745 
6.587 
6.427 
6.966 
6.103 
5.940 
5.775 
5.606 
5.435 
5.965 
5.099 
4.918 
4.743 
4.566 
4.387 


0 

1 

2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


li  in 

18  51 
18  54 
18  57 
18  59 


19 
19 
19 
19 
19 


2 

5 

8 

11 

14 


19  16 
19  19 
19  22 
19  25 
19  28 
19  30 
19  33 
19  36 
19  39 
19  42 
19  44 
19  47 
19  50 
19  53 
19  55 


33.33 
21.61 

9.96 
58.37 
46.81 
a5.24 
23.66 
12.08 

0.47 
48.85 
37.18 
25.43 
13.60 

1.69 
49.69 
37.60 
25.39 
13.03 

0.52 
47.85 
35.02 
22.04 

8.87 
55.48 


9.8041 
9.8053 
9.8063 
2.8071 
2.8073 
9.8071 
9.8071 
9.8068 
9.8064 
2.8059 
9.8048 
2.8035 
2.6092 
2.8007 
2.7993 
2.7975 
2.7953 
2.7998 
2.7909 
2.7875 
2.7849 
9.7891 
9.7787 
9.7749 


S.25  30 
25  29 
25  28 
25  27 
25  26 
25  25 
25  23 
25  22 
25  20 
25  18 
25  15 
25 
25 
25 
25 
25 


13 

10 

7 

4 

1 


24  57 
24  53 
24  49 
24  45 
24  41 
24  37 
24  32 
S.24  27 


1.3^ 
29.9 
46.5 
51.1 
43.6 
24.0 
52.4 

8.8 
13.1 

5.3 
45.5 
13.8 
30.2 
34.7 
27.2 

7.7 
36.4 
53.4 
58.61 
52.1 
34.0 

4.2 
22.8 
30.0 


17  45 
17  47 
17  50 
17 


K* 


17  55 

17  .58 


6 

18    1 

7 

18    4 

8 

18    6 

9 

18    9 

10 

18  12 

11 

18  15 

12 

18  18 

13 

18  20 

14 

18  23 

15 

18  26 

16 

18  29 

17 

18  31 

18 

18  34 

19 

18  37 

20 

18  40 

21 

18  43 

22 

18  45 

23 

18  48 

24 

18  51 

SATURDAY  20. 


u 
0.493 

0U{93 

0.O3 

1U»4 

1.996 

1.497 

1U»7 

1.897 

9J»9 

2J830 

9.«9e 

9.628 

2.826 

:i.095 

3.935 

3.494 

3uao 

3.813 
4.008 
4Ji05 
4.400 
4.594 
4.785 


1.64 

2.7914 

S.24  43  37.6 

4.907 

0 

19  58  41.86 

9.7719 

S.24  22  25.9 

5.164 

45.09 

9.7969 

24  47  44.6 

4.096 

1 

20    1  28.02 

2.7675 

24  17  10.3 

5.354 

28.87 

9.7325 

24  51  40.7 

3.844 

2 

20    4  13.9f> 

2.7637i 

24  11  43.4 

5.543 

12.<)i> 

2.7379 

24  55  25.9 

3.660 

3 

20    6  59.67 

9.7597 

24    6    5.2 

5.730 

57.42 

2.7428 

24  59    0.0 

3.475 

4 

20    9  45.13 

9.7554 

24    0  15.8 

5.915 

42.12 

2.7472 

25    2  22.9 

3.987 

5 

20  12  30.31 

2.7507 

2:3  54  15.4 

6U>99 

27.08 

2.7517 

25    5  34.5 

3.100 

6 

20  15  15.22 

2.7462 

23  48    4.0 

6J2dI 

12.32 

2.7564 

25    8  31.9 

9.912 

7 

20  17  59.85 

2.7414! 

23  41  41.6 

6.463 

57.85 

9.7611 

25  11  23.9 

2.722 

8 

20  20  44.19 

2.7366 

23  35    8.5 

6.642 

43.66 

2.7655 

25  14     1.6 

2.532 

9 

20  23  28.24 

9.7316 

23  28  24.6 

6.891 

2i).71 

2.7693 

25  16  27.8 

2.340 

10 

20  26  lli)8 

2.7963 

23  21  30.0 

6.997 

15.97 

2.7727 

25  18  42.4 

9.145 

11 

20  28  55.40 

9.7209 

23  14  24.9 

7.172 

2,43 

2.7761 

25  20  45.3 

1.951 

12 

20  31  38.49 

9.7154 

23    7    9.4 

7UJ45 

49.10 

2.7797 

25  22  36.6 

1.758 

13 

20  34  21.25 

9.7097 

22  59  43.5 

7.518 

35.99 

9.7833 

25  24  16.3 

1.564 

14 

20  37    3.66 

9.7040 

22  52    7.3 

7.688 

23.09 

9.7861 

25  25  44.3 

]U»8 

15 

20  39  45.73 

9U»83 

22  44  20.9 

7.858 

10.37 

9.7892 

25  27    0.5 

1.171 

16 

20  42  27.45 

9.6993 

22  36  24.4 

8.035 

57.80 

2.7920 

25  28    4.8 

0.979 

17 

20  45    8.80 

9.6861 

22  28  18.0 

8.189 

45.36 

9.7944 

25  28  57.2 

0.774 

18 

20  47  49.79 

9.0801 

22  20    1.8 

8JS9 

33.05 

9.7966 

25  2i>  37.7 

0.576 

19 

20  50  30.41 

9U{738 

22  11  35.8 

8.514 

20.89 

2,7987 

25  30    6.4 

0.379 

20 

20  53  10.64 

9.6679 

22    3    0.1 

8ar74 

8.88 

2.8007 

25  30  23.2 

-0.180 

21 

20  55  50.47 

9.6605 

21  54  14.9 

8.832 

56.97 

2.8020 

25  30  28.0 

40.021 

22 

20  58  29.90 

9.6539 

21  45  20.3 

8J)88 

45.12 

2.8030 

25  30  20.7 

0.933 

23 

21     1    8.94 

9.6475 

21  36  ia4 

9.144 

33.33 

2.8041 

S.25  30     1.3 

0.493 

24 

21    3  47.60 

9.6400 

S.21  27   ai 

9J896 

X. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Boar. 


Sight  AMemioD. 


DIff. 
for  1  m. 


DecUnatioii. 


Dlff. 
for  1  m. 


Hoar. 


Bight  ABcension. 


Piff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


SUNDAY  21. 


21 
21 
21 
21 


m 

3 

6 

9 

11 


21  14 
21  16 
21  19 
21  22 
21  24 
21  27 
21  29 
21  32 
21  34 
21  37 
21  40 
21  42 
21  45 
21  47 
21  50 
21  52 
21  55 

21  57 

22  0 
22    2 


47.60 
25.85 

3.66 
41.04 
18.00 
54.55 
30.68 

6J3S 
41.63 
16.42 
50.77 
24.69 
58.18 
31.22 

3.79 
35.89 

7.54 
38.75 

9.52 
39.83 

9.67 
39.05 

7.97 
36.45 


2.6409 
9.6338 
9.6866 
9.6195 
9.6195 
9.6067 
9.5967 
2.5919 
9.5836 
9.5769 
4I.S009 
9.5617 
9.5544 
9.5468 
9.5389 
9.5319 
9.5939 
2.5165 
9J)090 
9.5019 
9.4935 
9.4859 
9.4785 
9.4709 


S.2]  27 
21  17 
21  8 

20  58 
20  48 
20  38 
20  28 
20  18 
20  8 
19  57 
19  46 
19  36 
19  25 
19  24 
19  2 
18  51 
18  40 
18  28 
18  17 
18  5 
17  53 
17  41 
17  29 
S. 17  17 


It 
3.1 

40.7 

9,5 
29.4 
40.6 
43.2 
37.2 
22i) 

0.4 
29.7 
51.1 

4.7 
10.5 

8.7 
59.5 
42.8 
18.9 
48.0 
10.1 
25.4 
34.0 
36.0 
31.6 
20.9 


MONDAY  22. 


0 

22    5    4.48 

9.4633 

1 

22    7  32.a5 

9.4556 

2 

22    9  59.15 

9.4479 

3 

22  12  25.79 

9.4403 

4 

22  14  51.98 

9.4398 

5 

22  17  17.72 

9.4953 

6 

22  19  4a01 

9.4177 

7 

22  22    7.85 

9.4109 

8 

22  24  32.24 

9.4098 

9 

22  26  56.19 

9.3955 

10 

22  29  19.70 

9.3680 

11 

22  31  42.76 

9.3806 

12 

22  34    5.37 

9.3733 

13 

22  36  27.55 

9.3661 

14 

22  38  49.30 

9.3589 

15 

22  41  10.6^ 

9J517 

16 

22  43  31.51 

9.3446 

17 

22  45  51.97 

9.3374 

18 

22  48  12.00 

9.3304 

19 

22  50  31.61 

9.3S35 

20 

22  52  50.81 
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14.748 
14.770 
14.799 
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14.851 
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14.803 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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14.794 
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9.0059 
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19^484 
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9.0491 
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4 
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14.653 

4 

2  30  29.91 

9.0075 

11  57  38.4 
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5 
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5 
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6 

0  57  55.91 
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1  30  41.2 
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6 

2  34  30i)4 

90)095 

12  22  12.4 
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7 

0  59  58.30 
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1  45  16.5 

14.573 

7 

2  36  31.54 
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12  34  23.2 
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8 

1    2    0.56 

9.0366 

1  59  50.0 

14.549 

8 

2  38  32.17 

9.0108 

12  46  29.7 

190)73 

9 

1     4    2.70 

9.0946 
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14.519 

9 

2  40  32.84 

9.0116 

12  58  32.0 

190)09 

10 

1    6    4.72 

9.0395 
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14.482 

10 

2  42  33ii7 

9.0199 

13  10  30.0 

11.931 

11 
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9.0301 

2  43  19.5 

14.451 

11 

2  44  ai.39 

90)149 

13  22  23.7 
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12 

1  10    8.33 

9.0978 

2  57  45.6 

14.418 

12 

2  46  35.28 

9.0154 

13  34  13.1 

11.786 

13 

1  12    9.94 

9.0969 

3  12    9.7 

14.383 

13 

2  48  36.24 

9.0165 

13  45  58.1 

11.719  1 

14 

1  14  11.47 

9.0948 

3  26  31.6 

14.346 

14 

2  50  37.26 

9.0175 

13  57  38.6 

11.636  ; 

15 

1  16  12.91 

9.0939 

3  40  51.3 

14.310 

15 

2  52  38.34 

9.0187 

14    9  14.5 

11.560 

16 

1  18  14.25 

90)914 

3  55    8.8 

14J374 

16 

2  54  39.50 

9.0901 

14  20  45i) 

l].4« 

17 

1  20  15.47 

9.0194 

4    9  24.2 

14.937 

17 

2  56  40.75 

9.0916 

14  32  12.8 

11.410 

18 

1  22  16.57 

90)176 

4  23  37.3 

14.198 

18 

2  58  42.09 

9.0930 

14  43  35.1 

11.333 

19 

1  24  17.58 

90)164 

4  37  48.0 

14.157 

19 

3    0  43.51 

90)944 

14  54  52.7 

11J254 

20 

1  26  18.54 

9.0155 

4  51  56.2 

14.116 

20 

3    2  45.01 

9.0957 

15    6    5.6 

11.176  i 

21 

1  28  19.44 

90)143 

5    6    1.9 

14.073 

21 

3    4  46.60 

90)979 

15  17  13.8 

110107 

22 

1  30  20.26 

90)199 

5  20    5.0 

14.030 

22 

3    6  48.28 

9.0987 

15  28  17.2 

110)16 

23 

1  32  20.99 

90)114 

IIDAY 

N.  5  34    5.5 
26. 

13.987 

23 

3    8  50.05 
SU 

9.0304 

NDA\ 

N.15  39  15.7 
'  28. 

10.936  ' 

0 

1  34  21.63 

9.010J 

N.  5  48    3.5 

13.944 

0 

3  10  51.93 

9.0399 

N.15  50    9.4 

100&4 

1 

]  36  22^21 

9.0003 

6    1  58.8 

13.897 

1 

3  12  53.91 

90)337 

16    0  58.2 

10.771 

2 

1  38  22.75 

9.0087 

6  15  51.2 

13.849 

2 

3  14  55.98 

9.0353 

16  11  42.0 

10.689 

3 

1  40  23.26 

9.0081 

6  29  40.7 

13.801 

3 

3  16  58.15 

9.0370 

16  22  20.9 

10j606  1 

4 

1  42  23.72 

9.0071 

6  43  27.3 

13.753 

4 

3  19    0.43 

9.0388 

16  32  54.8 
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5 

1  44  24.11 

9.0061 
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13.706 

5 

3  21    2.81 

9.0407 

16  43  23.5 
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6 

1  46  24.45 

9.0054 
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13.657 

6 

3  23    5.31 

9.0496 

16  53  47.1 

10.350  ' 

7 

1  48  24.76 

90)050 

7  24  30.0 

13.605 

7 

3  25    7.92 

9.0444 

17    4    5,6 

10.985 

8 

1  50  25.05 

9.0046 

7  38    4.7 

130*51 

8 

3  27  10.64 

9.0469 

17  14  18.9 

10.179  1 

9 

1  52  25.31 

9.0041 

7  51  36.2 

13.499 

9 

3  29  13.46 

9.0480 

17  24  27.1 

10jb03 

10 

1  54  25.54 

9.0037 

8    5    4.6 

13.446 

10 

3  31  16.40 

9.0500 

17  34  30.1 

100)05 

11 

1  56  25.75 

90)034 

8  18  29.8 

13.393 

11 

3  33  19.46 

9.0690 

17  44  27.7 

9.914 

12 

1  58  25.95 

9.0033 

8  31  51.8 

13J39 

12 

3  35  22.64 

9.0540 

17  54  19.8 

9JSH 

13 

2    0  26.14 

90)031 

8  45  10.5 

13.989 

13 

3  37  25.94 

9.0560 

18    4    6.6 

9.736  1 

14 

2    2  26.32 

9.0098 

8  58  25.7 

130294 

14 

3  39  29.36 

9.0580 

18  13  48.1 

9.646 

15 

2    4  26.48 

9.0097 

9  11  37.5 

13.166 

15 

3  41  32.90 

9.0600 

18  23  24.1 

9.554  , 

16 

2    6  2a64 

90)097 

9  24  45.8 

13.109 

16 

3  43  36.56 

9.0090 

18  32  54.6 

9.409 

17 

2    8  26.81 

90)030 

9  37  50.6 

13.051 

17 

3  45  40.35 

90)649 

18  42  19.6 

9.371 

18 

2  10  27.00 

9.0033 

9  50  52.0 

190)99 

18 

3  47  44.27 

9.0663 

18  51  39.1 

9.978  , 

19 

2  12  27.20 

9.003:1 

10    3  49.7 

19.931 

19 

3  49  48.31 

9.0664 

19    0  53.0 

9.184 

20 

2  14  27.40 

9.0034 
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90)707 
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21 
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8.994 

22 
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9.0041 
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19.743 

22 
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9.0749 
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23 

2  20  28.10 

9.0047 

10  55    3.2 

19.681 

23 
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24 

2  22  28.41 

9.0054 

N.ll    7  42.2 

19.617 

24 

4    0  10.47 
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N.19  45  36.9 
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2.1798 
2.1808 
2.1816 
2.1825 
2.1632 
2.1838 
2.1645 
2.1852 
2.1857 
2.1862 
2.1866 
2.1870 
2.1874 
2.1876 
2.1879 
2.1880 
2.1681 
2.1681 


N.24  42 
24  45 
24  48 
24  51 
24  55 
24  57 
25 
25 
25 
25 


25  10 
25  13 
25  15 
25  17 
25  18 
25  20 
25  22 
25  23 
25  25 
25  26 
25  27 
25  28 
25  29 
Nii5  30 


6.7 
31.4 
48.8 
58.9 

1.8 
57.7 
46.5 
28.0 

2.3 
29.3 
49.0 

1.5 

6.8 

4.8 
55.5 
38.8 
14.8 
43.5 

5.0 
19J2 
26.0 
25.4 
17.5 

2.3 


3.471 
3.351 
3JB98 
3.107 
2.990 
2.872 
2.759 
9.639 
9.511 
9.389 
9.968 
2.148 
24)97 
1.906 
1.783 
1.661 
1.539 
1.418 
1J997 
1.175 
14)51 
04)99 
0.807 
04S85 


THURSDAY,  AUGUST  1.    , 


0  I      6  34  48.651    9.ia8i|  NJ85  30  39.7|    0.561 


PHASES  OF  THE  MOON. 


9  New  Moon, 

5  First  Quarter, . 

O  Full  Moon, .     . 

C  Last  Quarter,  . 


d      b     m 

5  6  24.8 
13  7  48.2 
20  1  53.5 
26  19  19.3 


d       h 

<C  Apogee, 6  12.4 

C  Perigee, 20     1.3 
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XIII. 


i 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

Star's  Name 

and 

Position. 

Noon. 

P.L. 

of 
Diff. 

m>». 

P.L. 

of 
Dlff. 

Vlb. 

P.L. 
of 

IXb. 

P.L. 

of 
Diff. 

Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 

E. 

O          1        II 

80  36  14 
63  26  17 
47  13    7 

3061 
3408 
3943 

O           /         It 

82    5  11 
64  48  24 
45  47  49 

3069 
3404 
:i953 

O           /         /' 

83  33  58 
66  10  36 
44  22  43 

3077 
3401 
3963 

o        /     « 

85    236 
67  32  51 
42  57  48 

3063 
3398 
3979 

2 

Fomalhaut 
a  FeffBBi 
a  Anetis 
Sun 

W. 
W. 
W. 
E. 

92  23  36 
74  24  43 
30  47  14 
35  55  53 

3190 
3393 
339a 
3317 

93  51  21 
75  47    7 
32    933 
34  32    1 

3196 
3393 
3369 

95  18  57 
77    9  31 
33  32  25 
33    8  19 

3135 
3395 
3343 
3333 

96  46  24 
78  31  53 
34  55  47 
31  44  46 

31« 
3397 
3322 
3349 

7 

Sun 

Regius 
Spica 
Aiitares 

W. 
E. 
E. 
E. 

19  15  53 

23  52  25 

77  49    2 

123  43  30 

3484 
3165 
3101 
3098 

20  36  35 

22  25  34 

76  20  54 

122  15  18 

3478 
3178 
3101 
3C97 

21  57  24 

20  58  58 

74  52  45 

120  47    5 

3479 
3193 
3101 
3096 

23  18  19 

19  32  40 

73  24  36 

119  18  50 

3467 
3911 
3100 
3005 

8 

Sun 

Spica 

Antares 

W. 

E. 

E, 

30    4    4 

66    334 

111  57    4 

3448 
3094 
3083 

31  25  26 

64  35  17 

110  28  34 

3445 
3093 
3081 

32  46  52 

63    6  59 
109    0    1 

3440 
3091 
3078 

34    823 

61  38  38 

107  31  24 

3436 
3068 

3074 

9 

Sun 

Spica 

Antares 

W. 

E. 

E. 

40  57  15 

54  16    9 

100    7  14 

3419 
3075 
3055 

42  19  18 
52  47  29 

98  38    9 

3406 
3073 
3050 

43  41  28 
51  18  46 
97    8  58 

3400 
3069 
3045 

45    344 
49  49  59 
95  39  41 

3394 

3065 
3039 

10 

1 

Sun 

RejD^luB 
Spica 
Antares 

W. 
W. 

E. 
E. 

51  56  56 
13    2    9 
42  24  57 
88  11  28 

:{:i59 

3944 

3047 
3008 

53  19  59 
14  27  17 
40  55  42 
86  41  25 

3351 
3197 
3043 
3001 

54  43  12 
15  53  30 
39  26  22 
85  11  14 

3343 
3156 
3039 
9993 

56    634 
17  20  32 
37  56  57 
83  40  53 

3333 
3191 
3034 
9986 

11 

Sun 

Rc^lus 

Spica 

Antares 

Saturn 

a  AquilsB 

W. 

W. 

E. 

E. 

E. 

E. 

63    6    6 
24  44  46 
30  28  56 
76    6  34 
115  19  34 
119    6    2 

3984 
3000 
3094 
9949 
9908 
3084 

64  30  36 
26  14  59 
28  59  13 
74  35    8 
113  47  25 
117  54    7 

3974 
9983 
3094 
9939 
9897 
3944 

65  55  18 
27  45  33 
27  29  30 
73    330 
112  15    2 
116  41  32 

3909 
9966 
3095 
9993 

9887 
3907 

67  20  14 
29  16  28 
25  59  48 
71  31  40 
110  42  27 
115  28  19 

3951 
9950 
3098 

9919 
9876 
3871 

12 

Sun 

Regulus 
Antares 
Saturn 
a  AqidlaB 

W. 

W. 

E. 

E. 

E. 

74  28  29 
36  56    7 

63  48  58 
102  55  50 
109  13  28 

3186 
9873 
9855 
9816 
3710 

75  54  55 

38  29    2 

62  15  41 

101  21  43 

107  56  52 

3173 
9856 
9849 
9804 
3683 

77  21  37 
40    2  17 
60  42    8 
99  47  20 
106  39  47 

3158 
9841 
9830 
9791 
3655 

78  48  36 
41  35  52 
59    8  19 
98  12  40 
105  22  12 

3143  1 
9806  1 
S817 
97T7 
3699 

13 

• 

Sun 

Regulus 
Antares 
Saturn 
a  Aquiloe 

W. 
W. 

E. 
E. 
E. 

86    8    8 
49  28  50 
51  14  54 
90  14  43 
98  47  29 

3065 
9746 
9749 
9704 
3510 

87  37    0 
51    4  29 
49  39  19 

88  38    9 
97  27  16 

3048 
9799 
97J5 
9689 
3489 

89    6  13 
52  40  30 
48    3  26 
87    1  14 
96    6  40 

3031 
9711 
9791 
9673 
3470 

90  35  47 
54  16  53 
46  27  14 
85  23  58 
94  45  42 

3014 
.    9605 
9706  ' 
9658 
3449 

14 

1 

Sun 

Regulus 

Antares 

Saturn 

a  Aquilffi 

Fomalhaut 

W. 

W. 

E. 

E. 

E. 

E. 

98    9    5 
62  24  34 
38  21  18 
77  12  13 
87  55  31 
120  39  28 

9094 
9609 
9634 
9574 
3369 
9891 

99  40  53 
64    3  17 
36  43    9 
75  32  43 
86  32  31 
119    5  28 

9905 
9591 
9690 
9558 
3348 
9798 

101  13    5 
65  42  25 
35    4  41 
73  52  50 

85    9  15 
117  30  58 

9687 
9579 
9607 
9540 
3334 
9774 

102  45  41 
67  21  58 
33  25  56 
72  12  32 
83  45  43 

115  55  56 

98GB 

9554 

9594  1 

9509 

3399 

9750 

15 

Sun 
<  Regulus 

W. 

110  34  50 
75  46    1 

9779 
9469 

112    9  55 
77  28    7 

9759 
9444 

113  45  25 

79  10  39 

S733 
9496 

115  21  22 
80  53  37 

9713 
9407 

i 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

1 

star**  Name 

and 

PodUoo. 

Midnight. 

P.L. 

of 
Diff. 

XVh. 

P.L. 

of 
Dlff. 

XVlUh. 

P.L. 

of 

Diff. 

X\i^ 

P.L. 

of 

Diff. 

Fomalhaut 
a  PegMi 

Sun 

W. 
W. 
£. 

O          /        /# 

86  31    6 
68  55  10 
41  33    4 

3091 
3396 

O           If 

87  59  27 
70  17  31 
40    8  31 

3098 
3394 
3990 

O          t        i» 

89  27  39 
71  39  54 

38  44    8 

90  55  42 

73    2  18 
37  19  55 

3113 
3393 
3306 

3105 
3393 
3999 

2 

• 

Fomalhaut 
»  Pe^i 
a  Anetis 

Sun 

W. 
W. 
W. 
E. 

98  13  43 
79  54  13 
36  19  33 
30  21  23 

3150 
3399 
3303 
3349 

99  40  52 
81  16  31 
37  43  41 

28  58    8 

3158 
3401 
3988 
3357 

101    7  52 
82  38  46 
39    8    7 
2735    2 

3165 
3404 
3974 
3365 

102  34  43 
84    0  58 
40  32  49 
26  12    6 

3173 
3408 
3963 
3373 

7 

Sun 

Regulus 
Spica 
Aiitares 

W. 
E. 
E. 
E, 

24  39  20 

18    6  44 

71  56  26 

117  50  34 

3464 
3S36 
3099 
3099 

26    027 

16  41  17 

70  28  15 

116  22  ]5 

3460 
3965 
3098 
3001 

27  21  36 

15  16  24 

69    0    3 

114  53  54 

3456 
3300 
3096 
3068 

28  42  49 

13  52  12 

67  31  49 

113  25  30 

3458 
3349 
3096 
3087 

8 

Sun 

Spica 

Aiitares 

W. 

E. 

E. 

35  29  59 

60  10  14 

106    2  43 

3431 
3087 
3071 

36  51  40 

58  41  48 

104  33  58 

3497 
3083 
3067 

38  13  26 

57  13  18 

103    5    8 

3499 
3081 
3064 

39  35  18 

55  44  45 

101  36  14 

3417 
3078 
3059 

9 

Sun 

Spica 

Aiitares 

W. 

E. 

E. 

46  26    7 
48  21    7 
94  10  17 

3388 
3069 
3034 

47  48  37 
46  52  11 
92  40  46 

3381 
3059 
3098 

49  11  15 
45  23  11 
91  11    8 

3374 
3055 
3099 

5034    1 
43  54    6 
89  41  22 

3366 

3058 
3015 

10 

Sun 
Regulus 
Spica 
Antares 

W. 
W. 
E. 
E. 

57  30    7 
18  48  16 
36  27  27 
82  10  23 

3395 
3090 
3039 
9977 

58  53  50 
20  16  38 
34  57  54 
80  39  42 

3315 
3063 
3099 
9969 

60  17  44 
21  45  33 
33  28  17 
79    8  51 

3306 
3039 
3096 
9960 

61  41  49 
23  14  57 
31  58  37 
77  37  48 

3995 
3019 
3096 
9951 

11 

Sun 

Regius 

Spica 

Aiitares 

Saturn 

a  Aquilee 

W. 

W. 

E. 

E. 

E. 

E. 

68  45  23 
30  47  44 
24  30  10 

69  59  36 
109    9  37 
114  14  SO 

3938 
9934 

3034 
9901 
9865 
3836 

70  10  47 
32  19  20 
23    039 
68  27  18 
107  36  33 
113    0    5 

3995 
9918 
3043 
9890 
9853 
3803 

71  36  26 
33  51  16 
21  31  19 
66  54  46 
106    3  14 
111  45    6 

3913 
9909 
3055 
9878 
9849 
3770 

73    2  20 
35  23  32 
20    2  14 
65  21  59 
104  29  40 
110  29  33 

3900 
9887 
3076 
9867 
9899 
3740 

12 

Sun 

Regulus 
Antares 
Saturn 
a  Aquilse 

W. 

W. 

E. 

E. 

E. 

80  15  53 
43    9  46 
57  34  13 
96  37  42 
104    4    9 

3199 
9810 
9804 
9763 
3608 

81  43  28 
44  44    1 
55  59  50 
95    2  26 
102  45  38 

3113 
9795 
9790 
9749 
3579 

83  11  22 
46  18  36 
54  25    9 
93  26  51 
101  26  41 

3097 
9779 
9777 
9735 
3555 

84  39  35 
47  53  32 
52  50  11 
91  50  57 
100    7  18 

3081 
9769 
9763 
9719 
3539 

13 

Sun 

Regulus 
Antares 
Saturn 
a  Aquilse 

W. 

W. 

E. 

E. 

E. 

92  5  42 
55  53  39 

44  50  42 
83  46  23 

93  24  21 

9997 
9679 
9691 
9641 
3430 

93  35  59 
57  30  47 
43  13  50 
82    8  24 
92    2  38 

9979 
9661 
9676 
9696 
3419 

95    6  38 
59    8  19 
41  36  38 
80  30    4 
90  40  35 

9961 
9643 
9663 
9609 
3394 

96  37  40 
60  46  15 
39  59    8 
78  51  21 
89  18  12 

9949 

9696 
9648 
9591 
3379 

14 

Sun 

Regulus 

Antares 

Saturn 

a  Aquilee 

Fomalhaut 

W. 

W. 

E.. 

E. 

E. 

E. 

104  18  41 

69  1  56 
31  46  53 

70  31  49 
82  21  57 

114  20  23 

9848 
9536 
9589 
9504 
3309 
9797 

105  52    6 
70  42  19 
30    7  33 
68  50  42 
80  57  56 

112  44  19 

9899 
9518 
9570 
9487 
3999 
9704 

107  25  56 
72  23    7 
28  27  57 
67    9  10 
79  33  43 

111    7  44 

9811 
9499 
9559 
9469 
3989 
9681 

109    0  10 
74    4  21 
2648    5 
65  27  13 
78    9  19 

109  30  39 

9791 
9481 
9550 
9458 
3989 
9658 

15 

Sun 
Re^us 

W. 
W. 

116  57  44 
82  37    2 

9694 
9389 

118  34  32 

84  20  53 

9675 
9370 

120  11  46 
86    5  11 

9666 
3358 

121  49  25 
87  49  55 

9637 
8334 

1^4 


^UL.Y,  187ft. 


1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

15 

star*!  Iffftme 
and 

Noon. 

P.  L. 

of 

Jllh. 

P.  L. 

of 

VIb. 

p.  L. 
of 

a>- 

p.  L. 
of 

PoBition. 

Dur. 

Diff. 

Dlff. 

Diff.    , 

1 

Spica 

W. 

22  12  53 

9606 

23  51  37 

9569 

25  31  14 

9535 

O           in 

27  11  39 

9563 

AntareB 

E. 

25    8    ] 

ss4a 

23  27  47 

9536 

21  47  26 

9537 

20    7    4 

9544  , 

Saturn 

E. 

63  44  52 

3433 

62    2    5 

9415 

60  18  52 

9308 

58  35  14 

9380 

a  Aquike 

E. 

76  44  46 

'junb 

75  20    5 

3970 

• 

73  55  18 

3966 

72  30  27 

3965  1 

Foinalhaut 

E. 

107  53    3 

9837 

106  14  58 

9615 

104  36  23 

9584 

102  57  20 

9573  1 

a  Pegasi 

E. 

124  22  25 

3064 

122  53  31 

3093 

121  23  47 

9985 

119  53  15 

9948  ; 

16 

Sun 

W, 

123  27  30 

9616 

125    6    1 

9600 

126  44  56 

9589 

128  24  16 

• 
95A4 

Repilus 
Spica 

W. 

89  35    5 

9315 

91  20  42 

9998 

93    6  44 

9961 

94  53  12 

9964 

W. 

35  44    1 

9370 

37  28  19 

9946 

39  13  11 

9394 

40  58  35 

9303 

Saturn 

E. 

49  50  38 

9891 

48    4  26 

9974 

46  17  49 

9956 

44  30  48 

9941 

a  Aquilae 

E. 

65  26  25 

3966 

64    1  57 

3300 

62  37  45 

3315 

61  13  51 

3335 

Fomalhaut 

E. 

94  35    3 

9475 

})2  53  14 

9457 

91  11    0 

9436 

89  28  20 

9499 

a  Pegasi 

E. 

112    9  22 

9783 

110  34  31 

9753 

108  59    2 

9796 

107  22  57 

9699  , 

17 

Regulus 
Spica 

W. 

103  51  47 

9189 

105  40  42 

9167 

107  30    0 

9151 

109  19  41 

9137 

W. 

49  53    4 

2907 

51  41  21 

9160 

53  30    5 

9179 

55  19  14 

9156 

Saturn 

E. 

35  29  47 

9167 

33  40  29 

9153 

31  50  51 

9141 

30    0  54 

9130 

a  Aquilae 

E. 

54  21  34 

3501 

53    1  11 

3554 

51  41  46 

3611 

50  23  24 

3677 

Fomalhaut 

E. 

80  49  11 

9345 

79    4  17 

9331 

77  19    3 

9390 

75  33  32 

8308 

a  Pegasi 

E. 

99  14  11 

9566 

97  34  57 

9567 

95  55  17 

9550 

94  15  13 

9533 

18 

Spica 

W. 

64  30  50 

9065 

66  22  12 

9073 

68  13  53 

9061 

70    5  52 

3051 

Aiitares 

W. 

18  52  11 

9900 

20  40  39 

9166 

22  29  58 

9136 

24  20    3 

9111 

a  Aquilce 

E. 

44  12  51 

4191 

43    4  16 

4340 

41  58    0 

4519 

40  54  19 

4708 

Fomalhaut 

E. 

66  42  10 

9906 

64  55  20 

9960 

63    8  22 

9957 

61  21  19 

2956 

a  Pegasi 

E. 

85  49  39 

9470 

84    7  43 

9460 

82  25  34 

9454 

80  43  16 

2448  > 

19 

Spica 

W. 

79  29  33 

9009 

81  22  54 

9009 

83  16  25 

1997 

85  10    4 

1999 

Antares 

W. 

33  38    4 

9033 

35  30  46 

9093 

37  23  45 

9014 

39  16  57 

9007 

Fomalhaut 

E. 

52  26  14 

9973 

50  39  35 

9984 

48  53  12 

9996 

47    7    7 

9313 

a  Peffusi 
a  Anetis 

E. 

72  10  28 

9444 

70  27  56 

9450 

68  45  32 

9458 

67    3  19 

9467 

E. 

114  19  13 

9118 

112  28  41 

9108 

110  37  54 

9009 

108  46  54 

9099 

20 

Spica 

W. 

94  39  41 

1969 

96  33  43 

1963 

98  27  44 

1964 

100  21  43 

1987 

Aiitares 

w. 

48  45  19 

1986 

50  39  15 

1965 

52  33  13 

1965 

54  27  11 

1966 

Fomalhaut 

E. 

38  24  34 

9469 

36  42  27 

9508 

35    1  25 

9563 

33  21  39 

9G97 

a  Pegasi 

E. 

58  36  42 

9553 

56  56  43 

9580 

55  17  21 

9619 

53  38  42 

9646 

a  Arietis 

E. 

99  29  43 

9073 

97  38    2 

9073 

95  46  21 

9073 

93  54  40 

9075 

31 

Spica 

W. 

109  50  14 

9019 

111  43  30 

9019 

113  36  35 

9097 

115  29  27 

9036 

Aiitares 

w. 

63  56  13 

9004 

65  49  41 

9010 

67  43    0 

9017 

69  36    8 

9024 

Saturn 

w. 

25  25  50 

1996 

27  19  27 

9001 

29  12  59 

9005 

31     6  25 

9010 

a  Pegasi 
a  Arietis 

E. 

45  39  17 

9909 

44    7    1 

9973 

42  36  15 

3055 

41    7  10 

3143 

E. 

84  37  24 

9098 

82  46  21 

9105 

80  55  30 

9114 

79    4  52 

9133 

Aldebnran 

E. 

115  10  36 

9005 

113  17  10 

9019 

111  23  54 

9019 

im  30  49 

9036 

22 

Antares 

W. 

78  58*26 

9073 

80  50    6 

9066 

82  41  27 

9096 

84  32  29 

9111 

a  Aquilte 

W. 

43    9    4 

4189 

44  17  47 

4049 

45  28  38 

3037 

46  41  20 

3Ki9 

Saturn 

W. 

40  30  58 

9059 

42  23  11 

9064 

44  15    6 

9075 

46    643 

9068 

a  Arietis 

E. 

69  55  49 

9186 

68    7    0 

9909 

66  18  35 

9918 

64  3oai 

2ZI5 

Aldebaran 

E. 

100    8  46 

9075 

98  17    9 

9068 

96  25  51 

9100 

94  34  52 

9113 

23 

Antares 

W. 

93  42  23 

9164 

95  31  14 

9900 

97  19  41 

9817 

99    7  43 

sns 

Saturn 

w. 

55  19  47 

9156 

57    9  18 

9173 

58  58  26 

9160 

60  47  10 

9905 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

h 

Star*f  Name 

P.  L. 

p.  L. 

p.  L, 

p.  L. 

ll 

and 

Midnight. 

of 

XVb. 

of 

XVlUh. 

of 

XXIh. 

of 

15 

Poiition. 

^j 

Dlff. 

Diff. 

Diff. 

Diff. 

Spica 

W. 

O             1          U 

28  52  48 

5M73 

Q          t        It 

30  34  39 

9445 

O           /        /' 

32  17    9 

9419 

3l    d  17 

9394 

Stares 

E. 

18  26  52 

SS58 

16  46  59 

9581 

15    7  38 

2616 

13  29    5 

9665 

Saturn 

E, 

56  51  10 

9303 

55    6  40 

9344 

53  21  45 

9396 

51  36  24 

2309 

a  AquilfB 

E. 

71    5  34 

3964 

69  40  40 

3966 

68  15  49 

3970 

66  51    3 

3277. 

Fomalhaut 

E. 

101  17  48 

9553 

99  37  48 

9533 

97  57  20 

9513 

96  16  25 

9494 

a  Pegasi 

E. 

118  21  57 

9911 

116  49  52 

2877 

115  17    4 

2844 

113  43  33 

2813 

16 

Sun 

W. 

130    4    0 

9546 

131  44    9 

9530 

133  24  41 

9519 

135    5  37 

2497 

Re^ulus 

W. 

96  40    5 

2946 

98  27  24 

9930 

100  15    7 

2213 

102    3  15 

9197 

Spica 

W. 

42  44  30 

9983 

44  30  55 

2969 

46  17  50 

2943 

48    5  13 

9295 

Satuni 

E. 

42  43  22 

9996 

40  55  33 

9910 

39    7  20 

2195 

37  18  45 

9180 

a  Aquilse 

E, 

59  50  20 

3358 

58  27  15 

3386 

57    4  42 

3419 

55  42  47 

3456 

Fomalhaut 

E. 

87  45  16 

9405 

86    1  48 

9389 

84  17  57 

9374 

82  a3  45 

9359 

a  Pegasi 

E. 

105  46  16 

9675 

104    9    2 

9650 

102  31  15 

9698 

100  52  58 

9606 

17 

Re^ulus 
Spic^ 

W. 

111    9  43 

9194 

113    0    6 

9111 

114. 50  49 

9096 

116  41  52 

9086 

W. 

57    8  48 

9140 

58  58  46 

9196 

60  49    6 

9111 

62  39  48 

9098 

Saturn 

E. 

28  10  40 

9119 

26  20  10 

9110 

24  29  26 

9103 

22  38  31 

2096 

a  Aquilse 

E. 

49    6  13 

3755 

47  50  26 

3849 

46  36    7 

3944 

45  23  12 

4069 

Fomalhaut 

E. 

73  47  44 

9996 

72    1  39 

9987 

70  15  21 

2979 

68  28  51 

9271 

a  Pegasi 

E. 

92  34  46 

9517 

90  53  57 

9509 

89  12  48 

2400 

87  31  21 

2480 

18 

Spica 

W. 

71  58    7 

9041 

73  50  38 

9031 

75  43  24 

9093 

77  36  23 

2016 

Antares 

W. 

26  10  45 

9091 

28    1  58 

9073 

29  53  88 

9060 

31  45  41 

2046 

a  Aquilw 

E. 

39  53  27 

4936 

38  55  41 

5197 

38    1  17 

5500 

37  10  33 

5853 

Fomalhaut 

E. 

59  34  14 

9955 

57  47    8 

9956 

56    0    3 

2960 

54  13    4 

2966 

a  Pegasi 

E. 

79    0  49 

9443 

77  18  16 

9441 

75  35  40 

9441 

73  53    3 

9449 

19 

Spica 

W. 

87    3  51 

1989 

88  57  43 

1966 

90  51  40 

1964 

92  45  40 

1983 

Aiitares 

W. 

41  10  21 

9000 

43    3  55 

1995 

44  57  37 

1991 

46  51  26 

1968 

Fomalhaut 

E. 

45  21  26 

9339 

43  36  13 

9355 

41  51  34 

9386 

40    7  39 

9491 

a  Pegasi 

E. 

65  21  19 

9478 

63  39  35 

9493 

61  58  12 

2510 

60  17  13 

9530 

a  Arietis 

E. 

106  55  43 

9086 

105    4  23 

9081 

103  12  55 

9077 

101  21  21 

9075 

20 

Spica 

W. 

102  15  38 

1990 

104    9  28 

1994 

106    3  11 

1999 

107  56  47 

9005 

Antares 

w. 

56  21    8 

1987 

58  15    2 

1990 

60    8  52 

1994 

62    2  36 

1998 

Fomalhaut 

E. 

31  43  21 

9704 

30    6  46 

9800 

28  32  18 

9915 

27    0  18 

3069 

a  Peffasi 
a  Anetis 

E. 

52    0  50 

9686 

50  23  51 

9799 

48  47  50 

2781 

47  12  57 

2837 

E. 

92    3    2 

9077 

90  11  28 

9081 

88  19  59 

9085 

86  28  37 

2091 

21 

Spica 

W. 

117  22    5 

9046 

119  14  28 

9067 

121    6  34 

9068 

122  58  23 

9081 

Antares 

W. 

71  29    5 

9033 

73  21  48 

9049 

75  14  16 

9059 

77    6  29 

9069 

Saturn 

W. 

32  59  43 

9017 

34  52  51 

90S5 

36  45  47 

9033 

38  38  30 

9049 

a  Pegasi 

E. 

39  39  53 

3943 

38  14  35 

3355 

36  51  27 

3498 

35  31     1 

3687 

a  Arietis 

E. 

77  14  28 

9134 

75  24  21 

9145 

73  34  31 

9158 

71  45    0 

9171 

Aldebaran 

E. 

107  37  56 

9035 

105  45  16 

9044 

103  52  50 

9054 

102    0  40 

9064 

22 

Antares 

W. 

86  23  11 

9195 

88  13  32 

2139 

90    3  31 

9154 

91  53    8 

9169 

a  Aquilse 

W. 

47  55  42 

3751 

49  11  35 

3675 

50  28  49 

3607 

51  47  16 

3549 

Saturn 

W. 

47  58    1 

9101 

49  48  59 

9114 

51  39  37 

2198 

53  29  53 

9143 

a  Arietis 

E. 

62  42  59 

9953 

60  55  51 

9973 

59    9  12 

2994 

57  23    3 

9315 

Aldebaran 

E. 

92  44  13 

9197 

90  53  55 

9141 

89    3  58 

2156 

87  14  24 

2171 

23 

Antares 

W. 

100  55  21 

9961 

102  42  33 

9968 

104  29  19 

9865 

106  15  40 

9304 

Saturn 

W. 

62  35  30 

998S2 

64  23  25 

9939 

m  10  55 

9956 

67  58    0 

2373 

1^6 
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XVM. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

o 
x»    . 

Star'M  Namo 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

"1 

and 

Noon. 

of 

111b. 

of 

VIb. 

of 

IXh. 

of 

23 

PORiUOB. 

Dlff. 

Dlff. 

Diff. 

Dlff. 

a  AquilflF; 

W. 

53    6  46 

3490 

5l  27  11 

3456 

O          1        ti 

55  48  24 

3417 

57  10  21 

3385 

a  Arictis 

E. 

55  37  26 

iK08 

53  52  22 

9369 

52    7  52 

9387 

50  23  56 

9414 

Aldobaran 

E. 

85  25  13 

3187 

83  36  26 

9903 

81  48    2 

9919 

80    0    3 

9336 

Sun 

E. 

138  28  15 

9485 

136  46  40 

9500 

135    5  27 

9517 

133  24  37 

9534 

24 

Antares 

W. 

108    1  34 

iOSU 

109  47    1 

9340 

111  32    2 

9359 

113  16  36 

3378 

Saturn 

W. 

69  44  39 

9991 

71  30  52 

9309 

73  16  39 

9396 

75    2    0 

3344 

a  Aquils 

W. 

64    7  40 

3988 

65  32    6 

3979 

66  56  42 

3971 

68  21  27 

39^ 

Fomalhaut 

W. 

28  44  12 

3195 

30  11  51 

3066 

31  40  42 

3015 

33  10  36 

9973 

a  Arietis 

E. 

41  54  40 

9571 

40  15    5 

9609 

38  36  22 

9650 

36  58  35 

9085 

Aldebaran 

E. 

71    6  31 

9395 

69  21    8 

9343 

67  36  11 

9369 

65  51  41 

9380 

Son 

E. 

125    6  28 

9694 

123  28    5 

9649 

121  50    7 

9661 

120  12  35 

9681 

25 

Saturn 

W. 

83  42  12 

9436 

85  24  56 

9453 

87    7  15 

9479 

88  49    8 

9490 

a  Aquilae 

W. 

75  25  35 

3977 

76  50  13 

3983 

78  14  44 

3989 

79  39    5 

3300 

FoniJolhaut 

W. 

40  50  18 

9864 

42  23  23 

9856 

43  56  38 

9859 

45  29  59 

9849 

a  Pegasi 

W. 

30  12  20 

4778 

31  12  14 

4567 

32  15    7 

4391 

33  20  36 

4941 

Aldebaran 

E. 

57  15  58 

9476 

55  34  11 

9496 

53  52  52 

9515 

52  11  59 

3535 

Sun 

E. 

112  11  24 

9778 

110  36  27 

9798 

109    1  56 

9817 

107  27  50 

3836 

26 

Saturn 

W. 

97  12  18 

9578 

98  51  43 

9596 

100  30  44 

9619 

102    9  22 

9099 

a  Aquils 

W. 

86  37  40 

3365 

88    0  36 

3381 

89  23  14 

3398 

90  45  33 

3415 

Fomalhaut 

W. 

53  16  42 

9863 

54  49  48 

9869 

56  22  46 

98n 

57  55  34 

3886 

a  Pegasi 

W. 

39  17  25 

3766 

40  33    3 

3704 

41  49  46 

3650 

43    7  26 

3007 

Aldebaran 

E. 

43  54  21 

9639 

42  16  10 

9659 

40  38  25 

9679 

;39    1    7 

3691 

Sun 

E. 

99  43  33 

9931 

96  11  54 

9950 

96  40  39 

9969 

95    9  47 

9986 

27 

Saturn 

W. 

110  16  59 

9710 

111  53  26 

9794 

113  29  34 

9740 

115    5  21 

97M 

a  AquilsB 

W. 

97  31  59 

3514 

98  52    8 

3535 

100  11  53 

3558 

101  31  13 

3589 

Fomalhaut 

W. 

65  36  44 

9939 

67    8  22 

9949 

68  39  48 

9959 

70  11     1 

9963 

a  Pegasi 

W. 

49  45  42 

3463 

51     6  48 

3446 

52  28  13 

3430 

53  49  56 

3417 

Aldebaran 

E. 

31     1  21 

9795 

29  26  47 

9818 

27  52  43 

9849 

26  19    9 

9866 

Sun 

E. 

87  40  58 

3073 

86  12  16 

3090 

84  43  54 

3105 

83  15  51 

3199 

28 

a  Aquilae 

W. 

108     1    9 

3714 

109  17  41 

3744 

110  33  42 

3775 

111  49  10 

3607 

Fomalhaut 

W. 

77  43  40 

3017 

79  13  32 

3098 

80  43  10 

3039 

82  12  35 

3049 

a  Pegasi 

W. 

60  41  10 

3384 

62    3  45 

3379 

63  26  25 

3378 

64  49    7 

3376 

Sun 

E. 

76    0  19 

3196 

74  34    5 

3910 

73    8    8 

:{993 

71  42  26 

3336 

29 

Fomalhaut 

W. 

89  36  30 

3100 

91    4  40 

3110 

92  32  38 

3119 

94    0  24 

3199 

a  Pegasi 

W. 

71  42  42 

3380 

73    5  21 

3383 

74  27  57 

3385 

75  50  31 

3388 

a  Arietis 

W. 

28    7    3 

3453 

29  28  20 

3414 

30  50  21 

3383 

32  12  58 

3356 

Sun 

E. 

64  37  40 

3996 

63  13  24; 

3307 

61  49  21 

3318 

60  25  30 

3398 

30 

Fomalhaut 

W. 

101  16  25 

3176 

102  43    3 

3164 

104    9  31 

3193 

105  35  48 

SMS 

a  Pe^i 
a  Anetis 

W. 

82  42tK) 

3408 

84    4  28 

3419 

85  26  31 

3416 

86  48  29 

3499 

W. 

39  12  13 

3974 

40  36  55 

3964 

42    1  49 

3955 

43  26  53 

3948 

Sun 

E. 

53  29    4 

3374 

52    6  18 

3383 

50  43  41 

3390 

49  21  13 

3396 

31 

Fomalhaut 

W. 

112  44  37 

3947 

114    9  51 

3956 

115  34  54 

3965 

116  59  46 

3976 

a  Pegasi 
a  Anetis 

W. 

93  36  49 

3449 

94  58  10 

3454 

96  19  25 

3461 

97  40  33 

3468 

W. 

50  33  57 

3995 

51  59  37 

3931 

53  25  21 

3919 

54  51    8 

3915 

Aldebaran 

W. 

19  13    3 

3196 

20  39  17 

3181 

22    5  49 

3168 

23  32  36 

3159 

Sun 

£. 

42  31    0 

3439 

41    9  20 

3439 

39  47  48 

3446 

38  26  23 

3451 

xvin. 
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GREENWICH  MEAN  TIME, 

• 

LUNAR  DISTANCES 

■ 

5^ 

star's  Name 

P.  L. 

P.  L. 

P.  L 

p.  L. 

^1 

and 

Midnight. 

of 

XV^ 

of 

X\ll|h. 

of 

XXIh. 

of 

^ 

Position. 

^ 

Diif. 

DUt 

Diff. 

Dlff. 

23 

a  Aq^uileB 
a  Anetis 

W. 

o       «      // 

58  32  55 

3358 

O           1        It 

59  56    0 

3334 

O           /         // 

61  19  32 

3314 

62  43  27 

3999 

E. 

48  40  43 

9449 

46  58    8 

9471 

45  16  14 

9509 

43  35    4 

9535 

Aldebaran 

E. 

78  12  29 

9953 

76  25  21 

S970 

74  38  38 

9988 

72  52  21 

9307 

Sdn 

E. 

]31  44  11 

9551 

130    4    8 

9569 

128  24  30 

9587 

126  45  17 

9604 

24 

Antares^ 

W. 

115    0  43 

9306 

116  44  23 

9415 

118  27  36 

9434 

120  10  22 

9453 

Saturn 

W. 

76  46  55 

93« 

78  31  24 

9381 

80  15  26 

9399 

81  59    2 

9417 

a  AquilflB 

W. 

69  46  17 

3965 

71  11    9 

3966 

72  36    0 

3967 

74    0  50 

3971 

Foinalhaut 

W. 

34  41  22 

9939 

36  12  51 

9919 

37  44  55 

9891 

39  17  26 

9874 

a  Arietis 

E. 

35  21  48 

9743 

33  46    5 

9796 

32  11  32 

9855 

30  38  15 

9919 

Aldebaran 

E. 

64    738 

9399 

62  24    2 

9418 

60  40  53 

9438 

58  58.12 

9457 

Sun 

E. 

118  35  29 

9700 

116  58  49 

9719 

115  22  35 

9739 

113  46  47 

9758 

25 

Saturn 

W. 

90  30  35 

9507 

92  11  38 

9585 

93  52  16 

9543 

95  32  29 

9561 

a  AquilsB 

W. 

81    3  16 

3313 

82  27  13 

3394 

83  50  57 

:«f7 

85  14  26 

3350 

Fomalhaut 

W. 

47    3  23 

9849 

48  36  47 

9851 

50  10    9 

9853 

51  43  28 

9857 

a  Peeasi 
Aldebaran 

W. 

34  28  23 

4114 

35  38  11 

4005 

36  49  46 

3911 

38    2  55 

3631 

E. 

50  31  34 

9554 

48  51  36 

9573 

47  12    4 

9593 

45  32  59 

9619 

Son 

E. 

105  54    9 

9855 

104  20  53 

9875 

102  48    2 

9894 

101  15  35 

9913 

26 

Saturn 

W. 

108  47  38 

9646 

105  25  31 

9669 

107    3    2 

9678 

108  40  11 

9694 

1 

a  AquilsB 

W. 

92    7  33 

3433 

93  29  12 

3459 

94  50  30 

3471 

96  11  26 

3499 

Fomalhaut 

W. 

59  28  11 

9894 

61    0  37 

9903 

62  32  52 

9913 

64    4  54 

9993 

a  Pegasi 
Aldebaran 

W. 

44  25  53 

3569 

45  45    1 

3537 

47    4  44 

3508 

48  24  59 

3483 

E. 

37  24  15 

9711 

35  47  50 

9739 

34  11  53 

9753 

32  36  23 

9774 

Sun 

E. 

93  39  17 

3005 

92    9  10 

3099 

90  39  25 

3039 

89  10    1 

3056 

27 

Saturn 

W. 

116  40  49 

9769 

118  15  58 

9783 

119  50  48 

9796 

121  25  21 

9810 

a  AquilsB 

w. 

102  50    7 

3606 

104    8  a5 

3639 

105  26  35 

3658 

106  44    7 

3686 

Fomalhaut 

w. 

71  42    0 

9974 

73  12  45 

9985 

74  43  17 

9996 

76  13  35 

3006 

a  Pegasi 
Aldebaran 

w. 

55  11  53 

3408 

5634    0 

3400 

57  56  16 

3393 

59  18  40 

3388 

E. 

24  46    7 

9894 

23  13  40 

9999 

21  41  49 

9954 

20  10  38 

9980 

Sun 

E. 

81  48    8 

3138 

80  20  44 

3153 

78  53  38 

3168 

77  26  50 

3189 

28 

a  AquiliB 

W. 

113    4    5 

3840 

114  18  26 

3875 

115  32  11 

3911 

116  45  20 

3946 

1 

Fonmlhaut 

W. 

83  41  47 

3060 

85  10  46 

3069 

86  39  33 

3079 

88    8    8 

3090 

1 

a  Pegasi 

W. 

66  11  51 

3376 

67  34  35 

3377 

68  57  18 

3377 

70  20    1 

3379 

Sun 

E. 

70  17    0 

3949 

68  51  49 

3961 

67  26  52 

3973 

66    2    9 

3985 

29 

Fomalhaut 

W. 

95  27  59 

3138 

96  55  22 

3148 

98  22  34 

3157 

99  49  35 

3166 

a  Pe{[asi 
a  Anetis 

W. 

77  13    1 

3399 

78  35  27 

3305 

79  57  49 

3399 

81  20    7 

3409 

W. 

33  36    5 

3333 

34  59  38 

3315 

36  23  32 

3999 

37  47  45 

3986 

Sun 

E. 

59    1  51 

3338 

57  38  23 

3347 

56  15    6 

3357 

54  52    0 

3365 

ao 

Fomalhaut 

W. 

107    1  55 

3910 

108  27  52 

3990 

109  53  38 

3999 

111  19  13 

3938 

a  Pe^i 
a  Anetis 

W. 

88  10i21 

3497 

89  32    7 

3439 

90  53  47 

3438 

92  15  21 

3443 

W. 

44  52    5 

3949 

46  17  24 

3936 

47  42  50 

3939 

49    8  21 

3998 

Sun 

E. 

47  58  54 

3405 

46  36  43 

3413 

45  14  41 

3490 

43  52  47 

3496 

31 

Fomalhaut 

W. 

118  24  26 

3985 

119  48  55 

3995 

121  13  12 

3306 

122  37  17 

3316 

a  Pepasi 

W. 

99    1  33 

3474 

100  22  26 

3489 

101  43  10 

3489 

103    3  46 

3497 

a  Anetis 

W. 

56  16  59 

3914 

57  42  52 

3910 

59    8  48 

3911 

60  34  45 

3908 

. 

Aldebaran 

W. 

24  59  34 

3151 

26  26  4*2 

3144 

27  53  58 

ni39 

29  21  20 

3134 

Sun 

E. 

37    5    4 

• 

3457 

35  43  52 

3463 

31  2*>  40 

3469 

3:3    I  47 

3476 
1 

1^8 


AUGUST,  187^. 


AT  GREENWICH  APPARENT*  N0ON. 

• 

1 

•9 

1 

1 

1 

THE  SUN'S 

Sidereal 

Time 

of  the 

Semi- 

diametei 

passing 

the 
Merid- 
ian. 

Equation  of 

Time, 

tohe 

added  to 

lHtt,tn 
Ihonr. 

subtrwaed 

from 
Apparent 

Time. 

Apparent 
Right  Aflcenslon. 

Diff.  for 
1  hoar. . 

Apparent 
DecUoatioo. 

Diff.  for 
1  hoar. 

Semi- 
diameter. 

Thur. 

Frid. 

Sat 

1 

2 
3 

h     m       « 

8  47  38.22 
8  51  30.73 
8  55  22.64 

9.700 
9.676 
9.651 

N.ll  53  46"9^  38"l7 
17  38  21.7i  38.91 
17  22  39.2.  39.62 

15  48.10 
15  48.23 
15  48.37 

66*60 
66.52 
66.43 

m       M 

6     1.14 
5  57.10 
5  52.48 

0.156 
0.180 
0.205 

Sun. 
Mon. 
Tues. 

4 
5 
6 

8  59  13.95 

9  3    4.66 
9    6  54.77 

9.626 
9.601 
9.576 

17     6  39.9 
16  50  23.8 
16  33  51.3 

40.32 
41.00 
41.67 

15  48.51 
15  48.66 
15  48.81 

66.34 
66.25 
66.17 

5  47.25 
5  41.42 
5  34.98 

0.230 
0.255 
0.280 

Wed. 
Thur. 
Frid. 

7 
8 
9 

9  10  44.28 
9  14  33.19 
9  18  21.50 

9.550 
9.525 
9.500 

16  17    2.9 
15  59  58.7 
15  42  39.0 

42.34 
43.00 
43.64 

15  48.96 
15  49.12 
15  49.27 

66.08 
66.00 
65.91 

5  27.96 
5  20.33 
5  12,11 

0.305 
0.330 
0.355 

Sat. 

Sun. 

Mon. 

10 
11 
12 

9  22    9.23 
9  25  56.36 
9  29  42.90 

9.476 
9.452 
9.428 

15  25    4.3 
15    7  14.8 
14  49  10.8 

44.26 
44.87 
45.46 

15  49.44 
15  49.61 
15  49.79 

65.83 
65.75 
65.67 

5    3.30 
4  53.91 
4  43.94 

0.379 
0.403 
0.427 

Ill 

13 
14 
15 

9  33  28.88 
9  37  14.30 
9  40  59.17 

9.405 
9.382 
9.359 

14  30  52.8 
14  12  21.0 
13  53  35.7 

46.04 
46.61 
47.16 

15  49.97 
15  50.16 
15  50.34 

65.59 
65.51 
65.43 

4  33.39 
4  22.28 
4  10.63 

0.450 
0.473 
0.496 

Frid. 

Sat 

Sun. 

16 
17 

18 

9  44  43.50 
9  48  27.31 
9  52  10.61 

9.336 
9.315 
9.294 

13  34  37.2 
13  15  25.8 
12  56     1.9 

47.72 
48.23 

48.74 

15  50.53 
15  50.72 
15  50.91 

65.36 
65.28 
65.21 

3  58.44 
3  45.73 
3  32.51 

0.519 
0.540 
0.561 

Men. 

Tues. 

Wed. 

19 
20 
21 

9  55  53.42 

9  59  35.76 

10    3  17.63 

9.274 
9.254 
9.235 

12  36  25.8 
12  16  37.7 
11  56  37.9 

49.25 
49.75 
50.22 

15  51.10 
15  51.30 
15  51.49 

65.14 
65.07 
65.00 

3  18.80 
3    4.61 
2  49.96 

0.581 
0.601 
0.620 

Thur. 

Frid. 

Sat 

22 
23 
24 

10    6  59.04 
10  10  40.02 
10  14  20.59 

9.216 
9.198 
9.181 

11  36  26.8 
11  16    4.6 
10  55  31.6 

50.69 
51.15 
51.59 

15  51.69 
15  51.89 
15  52.10 

64.93 

64.87 
64.81 

2  34.86 
2  19.33 
2    3.38 

0.638 
0.656 
0.673 

Sun. 
Mod. 
Tues. 

25 
26 
27 

10  18    0.77 
10  21  40.57 
10  25  20.00 

9.165 
9.149 
9.134 

10  34  48.0 

10  13  54.4 

9  52  50.9 

52.02 
62.44 
52.85 

15  52.31 
15  52.52 
15  52.72 

64.75 
64.70 
64.64 

1  47.04 
1  80.33 
1  13.26 

0.689 
0.705 
0.720 

Wed. 
Thur. 
Frid. 

28 

29 
30 

10  28  59.06 
10  32  37.80 
10  36  16.22 

9.120 
9.107 
9.094 

9  31  37.8 
9  10  15.4 
8  48  44.2 

53.24 
53.61 
53.98 

15,52.94 
15  53.16 
15  53.38 

64.59 
64.54 
64.49 

0  55.83 
0  38.05 
0  19.97 

0.734 
0.747 
0.760 

Sat 
Sun. 

31 

10  39  54.32 

9.081 
9.068 

8  27    4.3 

54.33 

15  53.60 
15  53.83 

64.44 
64.39 

0     1.56 

O.TTJ 
0.786 

32 1 10  43  32.12 

N.  8     5  16.2   54.66 

6  W.k 

N01 

rE.~MMm  Time  of  the  a 

emidlamet 

er  paMing  may  be  found  by  Mabtraeting  O1.I8  from  Uie  Sidereal  Tine. 

u. 
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1^8 


AT  GREENWICH  MEAN  NOON. 

Day  of  the  Week. 

1 

• 

1 

THE  SUN'S 

Equation  of 

Time, 

to  be 
eubiraaed 

from 

Dlff.  for 
1  hoar. 

0.156 

SidoMal 

Time 

or 

Right  Aieeniiion 

of 

Mean  San. 

Right  AfeensloB. 

Diff.  for 
1  bonr. 

Apparent - 
DedlnatioD. 

DliT.  for 
1  boar. 

Mean 
lime. 

1  Thur. 

1 

h      ni       s 

8  47  37.25 

9.700 

N.17  53  50.8 

38.17 

ni       M 

6     1.16 

h      m       » 

8  41  36.09 

;  Frid. 

2 

8  51  29.77 

9.676 

17  38  25.6 

38.91 

5  57.12 

0.180 

8  45  32.65 

,Sat. 

3 

8  55  21.70 

9.651 

17  22  43.1 

39.62 

5  52.50 

0.205 

8  49  29.20 

Sun. 

4 

8  59  13.02 

9.626 

17    6  43.8 

40.32 

5  47.26 

0.230 

8  53  25.76 

Mon. 

5 

9    3    3.75 

9.601 

16  50  27.7 

41.00 

5  41.44 

0.255 

8  57  22.31 

Tues. 

6 

9    6  53.88 

9.576 

16  33  55.2 

41.67 

5  35.01 

0.280 

9     1  18.8T 

Wed, 

7 

9  10  43.41 

9.551 

16  17    6.8 

42.34 

5  27.98 

0.305 

9    5  15.43 

Thur, 

8 

9  14  32.34 

9.526 

16    6    2.6 

43.00 

5  20.35 

0.330 

9    9  11.99 

Frid. 

9 

9  18  20.68 

9.501 

15  42  42.8 

43.64 

5  12.14 

0.355 

9  13    8.54 

Sat. 

10 

9  22     8.43 

9.477 

15  25    8.0 

44.26 

5    3.33 

0,379 

9  17    5.10 

Sun. 

11 

9  25  55.59 

9.453 

15    7  18.4 

44.87 

4  53.94 

0.403 

9  21     1.65 

Mon. 

12 

9  29  42.16 

9.429 

14  49  14.3 

45.46 

4  43.96 

0.427 

9  24  58.20 

Tues. 

13 

9  33  28.17 

9.406 

14  30  56.2 

46.04 

4  33.41 

0.450 

9  28  54.76 

Wed. 

14 

9  37  13.62 

9.383 

14  12  24.3 

46.61 

4  22.30 

0.473 

9  32  51.32 

Thur. 

15 

9  40  58.52 

9.360 

13  53  39.0 

47.16 

4  10.65 

0.496 

9  36  47.87 

Frid. 

16 

9  44  42.89 

9.337 

13  34  40.4 

47.72 

3  58.46 

0.519 

9  40  44.43 

Sat. 

17 

9  48  26.73 

9.316 

13  15  28.8 

48.24 

3  45.75 

0.540 

9  44  40.98 

Sun. 

18 

9  52  10.07 

9.295 

12  56    4.8 

48.75 

3  32.53 

0.561 

9  48  37.54 

Mon. 

19 

9  55  52.92 

9.275 

12  36  28.6 

49.25 

3  18.83 

0.581 

9  52  34.09 

Tues. 

20 

9  59  35.29 

9.255 

12  16  40.3 

49.76 

3    4.64 

0.601 

9  56  30.65 

Wed. 

21 

10    3  17.19 

9.236 

11  56  40.2 

50.23 

2  49.99 

0.620 

10    0  27.20 

Thur. 

22 

10    6  58.64 

9.218 

11  36  28.9. 

50.70 

2  34.88 

0.638 

10    4  23.76 

Frid. 

23 

10  10  39.66 

9.200 

11  16    6.5 

51.16 

2  19.35 

0.656 

10    8  20.31 

Sat. 

24 

10  14  20.27 

9.183 

10  55  33.3 

51.60 

2    3.40 

0.673 

10  12  16.87 

Sun. 

25 

10  18    0.49 

9.167 

10  34  49.6 

52.03 

1  47.07 

0.689 

10  16  13.42 

Mon. 

26 

10  21  40.33 

9.151 

10  13  55.7 

52.45 

1  30.35 

0.705 

10  20    9.98 

Tues. 

27 

10  25  19.81 

9.136 

9  52  52.0 

52.86 

1  13.28 

0.720 

10  24    6.53 

Wed. 

28 

10  28  58.92 

9.123 

9  31  38.6 

53.25 

0  55.84 

0.734 

10  28    3.08 

Thur. 

29 

10  32  37.70 

9.109 

9  10  16.0 

53.62 

0  38.06 

0.747 

10  31  59.64 

Frid. 

30 

10  36  16.16 

9.096 

8  48  44.5 

53.99 

0  19.97 

0.760 

10  35  56.19 

Sat 
Sun. 

31 
32 

10  39  54.31 
10  43  32.16 

9.083 
9.070 

8  27    4.3 
N.  8    5  16.0 

54.34 
54.67 

0     1.56 

0.773 
0.786 

10  39  52.75 
10  43  49.30 

ro  li.U 

Note.— 

-Thefi 

t«nildiaiaetor  for  Mei 

m  Nooonu 

ay  bd  amumed  the  Mune  as  thi 

U  for  Apparunt  Noon. 

Diif.  for  1  hoar 
-f9».8565 

17 
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AUGUST,  isra^. 


Ill 


g 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


AT  GREENWICH  MEAN  NOON. 


I 


214 
215 
216 

217 
218 
219 

220 
221 
222 

223 
224 
225 

226 
227 

228 

229 
230 
231 

232 
233 
234 

235 
236 
237 

238 
239 
240 

241 
242 
243 

244 
245 


THE  SUN'S 


True  LONGITUDE. 


// 


129  28    6.6 

130  25  34.5 

131  23    3.5 

132  20  33.5 

133  18    4.6 

134  15  36.7 

135  13    9.7 

136  10  43.5 

137  8  18.3 


138 
139 
140 


5  54.1 
3  30.9 
1    8.6 


140  58  47.2 

141  56  26.8 

142  54    7.4 

143  51  49.2 

144  49  32.2 

145  47  16.5 

146  45    2.3 

147  42  49.3 

148  40  37.8 

149  38  28.0 

150  36  20.0 

151  34  13.6 

152  32    9.0 

153  30    6.2 

154  28    5.3 

155  26    6.3 

156  24    9.2 

157  22  14.0 

158  20  20.6 

159  18  29.0 


^' 


27  52.1 
25  19.9 

22  48.7 

20  18.6 
17  49.6 
15  21.5 

12  54.3 

10  28.0 

8    2.6 

5  38.3 
3  14.9 
0  52.5 

58  30.9 
56  10.4 
53  50.8 

51  32.6 
49  15.4 
46  59.7 

44  45.4 
42  32.2 
40  20.6 

38  10.6 
36  2.5 
33  55.9 

31  51.1 
29  48.3 
27  47.2 

25  48.2 

23  50.9 

21  55.6 

20  2.0 
18  10.4 


Diff.  for 
1  hoar. 


143.63 
143.68 
143.72 

143.77 
143.81 
143.85 

143.89 
143.93 
143.97 

144.01 
144.05 
144.09 

144.13 
144.17 
144.22 

144.27 
144.32 
144.38 

144.44 
144.50 
144.56 

144.63 
144.70 
144.77 

144.84 
144.92 
145.00 

145.08 
145.16 
145.24 

145.32 
145.39 


LATITUDE. 


/r 


+0.21 
0.32 
0.41 

0.47 
0.52 
0.53 

0.50 
0.46 
0.38 

0.29 

0.16 

+0.03 

-0.10 
0.24 
0.35 

0.45 
0.54 
0.59 

0.60 
0.60 
0.57 

0.50 
0.41 
0.29 

0.15 
-0.02 
+0.11 

0.25 
0.36 
0.45 


Logarithm 

of  tho 

Radius  Vector 

of  the 

Earth. 


0.0063193 
.0062604 
.0061992 

.0061355 
.0060694 
.0060010 

.0059304 
.0058576 
.0057826 

.0057056 
.0056269 
.0055465 

.0054646 
.0053813 
.0052968 

.0052112 
.0051247 
.0050372 

.0049488 
.0048595 
.0047693 

.0046782 
.0045862 
.0044932 

.0043991 
.0043039 
.0042074 

.0041094 
.0040099 
.0039090 


Diff.  for 
Ibour. 


0.53      .0038065 
+0.58  10.0037023 


-24.0 
25.0 
26.0 

27.0 
28.0 
28.9 

29.8 
30.7 
31.6 

32.4 
33.1 
33.8 

34.4 
34.9 
35.4 

35.8 
36.3 
36.7 

37.0 
37.4 
37.7 

38.1 
38.5 
39.0 

39.4 
39.9 
40.4 

41.0 
41.6 
42.3 

43.0 
-43.7 


Mean  Time 

of 
Sidereal  Oh. 


n     m       B 

15  15  53.45 
15  11  57.55 
15  8  1.62 

15  4  5.71 
15  0  9.80 
14  56  13.89 

14  52  17.98 
14  48  22.07 
14  44  26.16 

14  40  30.25 
14  36  34.35 
14  32  38.44 

14  28  ^.53 
14  24  46.62 
14  20  50.70 

14  16  54.79 
14  12  58.88 
14  9  2.97 

14  5  7.07 
14  1  11.16 
13  57  15.25 

13  53  19.34 
13  49  23.43 
13  45  27.52 

13  41  31.61 
13  37  35.70 
13  33  39.80 

13  29  43.89 
13  25  47.98 
13  21  52.07 

13  17  56.17 
13  14  0.26 


Note  :  X  oorreaponds  to  the  true  eqninoz  of  the  date,  A'  to  the  mean  equinox  of  January  Od. 


Diff.  for  1  hour 

— 9*.8296 
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- 

GBEENWICH  MEAN  TIME. 

43 
8 

• 

THE  MOON'S 

1 

8BHIDIAHSTBR. 

BOKIZOITTAL   PARALLAX. 

MSRIDIAW  PABBAOS. 

AGS. 

Noon. 

Midnigbt 

Noon. 

Diftfor 
1  hoar. 

Midnight 

Dift  for 
Ihonr. 

Dlir.  for 
1  bonr. 

Noon. 

I 
2 
3 

14  45.8 
14  44.0 
14  43.9 

14  44.7 
14  43.8 
14  44.4 

54    4.2 
53  57.7 
53  57.1 

II 
-0.41 

-0.14 

+0.09 

1      II 

54    0.1 
53  56.7 
53  58.9 

-0.25 
-0.02 
+0.21 

b      m 

22  38.9 

23  28.2 

6 

m 
2.07 

2.02 

d 

26.7 
27.7 
28.7 

4 
5 

6 

14  45.2 
14  48.0 
14  52.1 

14  46.4 
14  49.9 
14  54.7 

54    2.0 
54  12.1 
54  27.4 

0.31 
0.53 
0.75 

54    6.4 
54  19.1 
54  37.0 

0.42 
0.63 
0.86 

0  15.9 

1  1.6 
1  45.5 

1.95 
1.87 
1.80 

0.1 
1.1 
2.1 

7 

8 
9 

14  57.7 

15  4.9 
15  13.8 

15     1.1 
15    9.1 
15  18.9 

54  48.0 

55  14.4 
55  46.9 

0.98 
1.22 
1.48 

55    0.5 

55  29.9 

56  5.3 

1.10 
1.35 
1.60 

2  28.1 

3  10.1 
3  52.4 

• 

1.76 
1.75 
1.79 

3.1 
4.1 
5.1 

10 
11 

12 

15  24.2 
15  36.1 
15  49.2 

15  30.0 
15  42.6 
15  56.0 

56  25.2 

57  9.1 
57  57.2 

1.72 
1.93 
2.06 

56  46.5 

57  32.7 

58  22.2 

1.83 
2.01 
2.09 

4  36.2 

5  23.5 

6  12.7 

1.88 
2.01 
2.19 

6.1 
7.1 
8.1 

13 
14 
15 

16    2.8 
16  16.2 
16  27.9 

16    9.7 

16  22.4 

*  16  32.8 

58  47.3 

59  36.2 

60  19.3 

2.09 
1.95 
1.60 

59  12.2 

59  58.8 

60  37.1 

2.05 
1.80 
1.35 

7  7.6 

8  7.3 

9  10.7 

2.39 
2.57 
2.68 

9.1 
10.1 
11.1 

16 
17 
18 

16  36.7 
16  41.4 
16  41.1 

16  39.6 
16  41.9 
16  39.0 

60  51.6 

61  8.7 
61    7.7 

1.06 
•H).35 
-0.43 

61    2.3 
61  10.5 
61     0.1 

+0.72 

-0.04 

0.82 

10  15.4 

11  18.7 

12  18.4 

2.67 
2.55 
2.40 

12.1 
13.1 
14.1 

19 
20 
21 

16  35.8 
16  25.9 
16  12.7 

16  31.3 
16  19.7 
16    5.3 

60  48.1 
60  11.9 
59  23.4 

1.18 
1.80 
2.20 

60  31.8 
59  48.9 
58  56.2 

1.51 
2.03 
2.32 

13  13.8 

14  5.5 
14  54.5 

2.23 

2.09 
2.00 

15.1 
16.1 
17.1 

22 
23 
24 

15  57.6 
15  42.1 
15  27.3 

15  49.8 
15  34.5 
15  20.5 

58  27.9 
57  30.8 
56  36.6 

2.38 
2.35 
2.15 

57  59.3 
57    3.1 
56  11.7 

2.39 
2.26 
2.00 

15  41.9 

16  29.0 

17  16.4 

1.96 
1.96 
1.99 

18.1 
19.1 
20.1 

25 
26 
27 

15  14.2 
15    3.4 
14  55.1 

15    8.5 
14  58.9 
14  51.9 

55  48.6 
55    8.8 
54  38.3 

1.84 
1.47 
1.07 

55  27.6 
54  52.4 
54  26.6 

1.66 

i.«y 

0.88 

18    4.7 

18  54.1 

19  44.4 

2.04 
2.08 
2.10 

21.1 
22.1 
23.1 

28 
29 
30 

14  49.3 
14  46.1 
14  45.2 

14  47.4 
14  45.4 
14  45.5 

54  17.2 
54    5.3 
54     1.9 

0.68 
-0.31 
•H).02 

54  10.1 
54    2.6 
54    3.0 

0.50 
-0.14 
+0.17 

20  34.7 

21  24.4 

22  12.6 

2.09 
2.04 
1.97 

24.1 
25.1 
26.1 

31 
32 

14  46.3 
14  49.1 

14  47.5 
14  51.0 

54    5.8 
54  16.1 

0.30 
+0.54 

54*  10.3 
54  23.3 

0.43 
+0.65 

22  59.1 

23  43.9 

1.90 
1.83 

27.1 
28.1 

r 

13^ 
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GREENWICH  MEAN  TIME. 

THE  MOON  S  RIGHT  ASCENSION  AND  DECLINATION.                             | 

Hour. 

Right  Asceniiloii. 

Diff. 
for  1  ID. 

DeelioatloD. 

Diff. 
for  I  m. 

Hoar. 

Right  AiicaDHion. 

Diff. 
for  1  m. 

Dedluatlon. 

1 

Diff. 
for  1  m. 

THl 

JRSDi 

VY  1. 

SATURDAY  3. 

1 

li     m      I 

K 

O         1         It 

// 

li     in      M 

s 

-  >^  0      '      " 

,*        1 

0 

6  34  48.65 

9.1881 

N.25  30  39.7 

0.561 

0 

8  18  42.79 

9.1905 

N.23  39  27.4 

5.091 

1 

6  36  59.94 

9.1881 

25  31    9.7 

0.440 

1 

8  20  49.94 

9.1179 

23  34  18.7 

5.199 

2 

6  39  11.23 

9.1880 

25  31  32.4 

0.318 

2 

8  22  56.93 

,     9.1159 

23  29    3.6 

5.305 

3 

6  41  22.51 

9.1879 

25  31  47.9 

0.197 

3 

8  25    3.76 

9.1195 

23  23  42.1 

5.413  1 

4 

6  43  33.78 

9.1876 

25  31  56.1 

40.075 

4 

8  27  10.43 

9.1098 

23  18  14.1 

5.590 

5 

6  45  45.03 

9.1879 

25  31  56.9 

-0.049 

5 

8  29  16.94 

9.1071 

23  12  39.7 

5.098  ' 

6 

6  47  56.25 

9.1868 

25  31  50.3 

0.171 

6 

8  31  23.28 

9.1043 

23    6  58.8 

5.735 

7 

6.50    7.45 

9.1864 

25  31  36.4 

0.993 

7 

8  33  29.46 

9.1016 

23    1  11.6 

5.839 

8 

6  52  18.62 

9.1860 

25  31  15.2 

0.413 

8 

8  35  35.47 

9J»89 

22  55  18.2 

5JM3  ' 

9 

6  54  29.77 

9.1855 

25  30  46.8 

0.534 

9 

8  37  41.32 

9.0961 

22  49  18.5 

6UM8 

10 

6  56  40.88 

9,1848 

25  30  11.1 

0.657 

10 

8  39  47.00 

9.0939 

22  43  12.5 

6.159 

11 

6  58  51.95 

9.1840 

25  29  28.0 

0.779 

11 

8  41  52.50 

9.0909 

22  37    0.3 

6.^^  ' 

12 

7    1    2.97 

9.18Xi 

25  28  37.6 

0.909 

12 

8  43  57.82 

9.0879 

22  30  42.0 

6.356 

13 

7    3  13.95 

9.1  S26 

25  27  39.8 

1.093 

13 

8  46    2.97 

9.0843 

22  24  17.6 

6.458 

14 

7    5  24.88 

9.1817 

25  26  34.8 

1.143 

14 

8  48    7.94 

9.0615 

22  17  47.1 

6.560 

15 

7    7  35.75 

9.1807 

25  25  22.7 

1.963 

15 

8  50  12.75 

9U)787 

22  11  10.4 

6.669 

16 

7    9  46.56 

9.1797 

25  24    3.3 

1.384 

16 

8  52  17.38 

9.0756 

22    4  27.7 

6.761 

17 

7  11  57.31 

9.1787 

25  22  36.6 

1.506 

17 

8  54  21.82 

9.0795 

21  57  39.1 

6.8S9 

18 

7  14    8.01 

9.1777 

25  21    2.6 

1.697 

18 

8  56  26.07 

9.0694 

21  50  44.6 

6.958 

19 

7  16  18.64 

9.1765 

25  19  21.4 

1.747 

19 

8  58  30.15 

9.0664 

21  43  44.2 

7.056  i 

20 

7  18  29.19 

9.1753 

25  17  33.0 

1.866 

20 

9    0  34.04 

9.0634 

21  36  37.9 

7.154  , 

21 

7  20  39.67 

9.1741 

25  15  37.5 

1.985 

21 

9    2  37.76 

9.0604 

21  29  25.7 

7.959  ! 

22 

7  22  50.07 

9.1797 

25  13  34.8 

9.105 

22 

9    4  41.29 

9.0574 

21  22    7.7 

7.347 

23 

7  25    0^ 
F] 

9.1713 

RIDAl 

N.25  11  24.9 
'  2. 

9.996 

23 

9    6  44.64 
SI 

9.0549 

JNDA^ 

N.21  14  44.1 
Y  4. 

7.441 

0 

7  27  10.62 

9.1699 

N.25    9    7.7 

9.346 

0 

9    8  47.80 

9.0519 

N.21    7  14.8 

7.535 

1 

7  29  20.77 

9.1684 

25    6  43.4 

9.464 

1 

9  10  50.78 

9.0481 

20  59  39.8 

7.630 

2 

7  31  30.82 

9.1668 

25    4  12.1 

9.580 

2 

9  12  53.57 

9.0450 

20  51  59.2 

7.795 

3 

7  33  40.78 

9.1659 

25    1  33.8 

9.698 

3 

9  14  56.17 

9.0419 

20  44  12.9 

7U)18 

4 

7  35  50.64 

9.1635 

24  58  48.4 

9.814 

4 

9  16  58.59 

9.0387 

20  36  21.1 

7.908 

5 

7  38    0.40 

9.1618 

24  55  55.9 

9.91)5 

5 

9  19    0.82 

9.0355 

20  28  23.9 

7.999 

6 

7  40  10.06 

9.1600 

24  52  56.2 

3.054 

6 

9  21    2.86 

9.0335 

20  20  21.2 

8Jfm  . 

7 

7  42  19.61 

9.1583 

24  49  49.5 

3.170 

7 

9  23    4.72 

9.0994 

20  12  13.1 

8.180   ! 

8 

7  44  29.05 

9.1563 

24  46  35.9 

3.984 

8 

9  25    6.39 

9.0369 

20    3  59.6 

8.309 

9 

7  46  38.37 

9.1543 

24  43  15.5 

3.399 

9 

9  27    7.87 

9.0939 

19  55  40.8 

8.358 

10 

7  48  47.57 

9.1594 

24  a9  48.1 

3.515 

10 

9  29    9.17 

9.0901 

19  47  16.7 

8.445 

11 

7  50  56.66 

9.1506 

24  36  13.7 

3.633 

11 

9  31  10.28 

9.0170 

19  38  47.4 

8J»33  • 

12 

7  53    5.64 

9.1487 

24  ;i2  32.3 

3.749 

12 

9  3:3  11.21 

9.0139 

19  30  12.8 

8.690 

13 

7  55  14.49 

9.1464 

24  28  43.9 

3.869 

13 

9  35  1 1.95 

9.0107 

19  21  33.0 

8.7J5 

14 

7  57  23.21 

9,1443 

24  24  48.8 

3.974 

14 

9  37  12.50 

9.0077 

19  12  48.2 

8.700 

15 

7  59  31.79 

9.1490 

24  20  47.0 

4.087 

15 

9  39  12.87 

9.0046 

19    3  58.3 

8.K74 

16 

8    1  40.25 

9.1398 

24  16  38.4 

4.900 

16 

9  41  13.05 

9.0015 

18  55    3.4 

HJ9o7 

17 

8    3  48.57 

9.1374 

24  12  23.0 

4.315 

17 

9  43  13.05 

1.9986 

18  46    3.5 

9.040 

18 

8    5  56.74 

9.1350 

24    8    0.7 

4.498 

18 

9  45  12.87 

1.9954 

18  36  58.6 

9.193  . 

19 

8    8    4.78 

9.1399 

24    3  31.7 

•  4.538 

19 

9  47  12.50 

1J»34 

18  27  48.8 

9.903  '. 

20 

8  10  12.68 

9.1304 

23  58  56.1 

4.648 

20 

9  49  11.95 

1.9894 

18  18  34.2 

9.983 

21 

8  12  20.43 

9.1979 

23  54  13.9 

4.758 

21 

9  51  11.23 

1.9865 

18    9  14.8 

9.36J 

22 

8  14  28.03 

9.1954 

23  49  25.1 

4.869 

22 

9  53  10.33 

1.9834 

17  59  50.6 

9.443 

23 

8  16  35.48 

9.1990 

23  44  29.6 

4.981 

23 

9  55    9.24 

IJS8M 

17  50  21.7 

9.5^1 

24 

8  18  42.79 

9.1905 

N.23  39  27.4 

5.091 

24 

9  57    7.97 

-1JJ773 

N.17  40  48.1 

9.599 

VI. 
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GREENWICH  MEAN  TIME. 

■ 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

• 

Right  AKenston. 

Dur. 

for  1  m. 

Deelination. 

Dlff. 
for  1  m. 

Hoar. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Dlff. 

for  1  in. 

M( 

3NDA 

Y  5. 

WEDNESDAY  7. 

h    m      8 

8 

O         /          " 

It 

k     m      II 

s 

-.    J?      -'      "  1     '*         ■ 

0 

9  57    7.97 

1.S773 

N.17  40  48.1 

9.599 

0 

11  29  10.89 

1.8736 

N.  8  44  55.7 

13.442 

1 

9  59    6.52 

1.9745 

17  31    9.9 

9.675 

1 

11  31    3.22 

1.8716 

8  32  28.0 

13.483 

2 

10    1    4.90 

1.9716 

17  21  27.1 

9.753 

2 

11  32  55.48 

1.8705 

8  19  57.9 

13..«>93 

3 

10    3    3.11 

1.9667 

17  11  39.7 

9.838 

3 

11  34  47.68 

1.8695 

8    7  25.4    19.563 

4 

10    5    1.14 

1.9656 

17    1  47.8 

9.903 

4 

11  36  39.82 

1.8686 

7  54  50.5    13.600 

5 

10    6  59.00 

1.9689 

16  51  51.5 

9.975 

5 

11  38  31.91 

1.8678 

7  42  13.4 

12.638 

6 

10    8  56.69 

1.9600 

16  41  50.8 

10.049 

6 

11  40  23.95 

1.8670 

7  29  34.0 

19i675 

7 

10  10  54.21 

1.9573 

16  31  45.7 

10.131 

7 

11  42  15.94 

1.8663 

7  16  52.4 

13.711 

8 

10  12  51.56 

1.9545 

16  21  36.3 

10.193 

8 

11  44    7.89 

1.8654 

7    4    8.7 

13.747 

9 

10  14  48.75 

1.9517 

16  11  22.6 

10.363 

9 

11  45  59.79 

1.8647 

6  51  22.8 

13.783 

10 

10  16  45.77 

1.9491 

#  16    1    4.7 

10.333 

10 

11  47  51.66 

1.8643 

6  33  34.8 

13.816 

11 

10  18  42.63 

1.9463 

15  50  42.6 

10.403 

11 

11  49  43.50 

1.8637 

6  25  44.9 

13.850 

12 

10  20  39.32 

1.9436 

15  40  16.4 

10.471 

12 

11  51  35.30 

1.8631 

6  12  52.9 

13.884 

13 

10  22  35.86 

1.9410 

15  29  46.1 

10.539 

13 

11  53  27.08 

1.8638 

5  59  58.9 

13.915 

14 

10  24  32.24 

1.9363 

15  19  11.8 

10.606 

14 

11  55  18.84 

1.8634 

5  47    3.1 

19.944 

15 

10  2(5  28.46 

1.9356 

15    8  33.4 

10.673 

15 

11  57  10.57 

1.8630 

5  34    5.6 

19.973 

16 

10  28  24.52 

1.9331 

14  57  51.1 

10.738 

16 

11  59    2.28 

1.8617 

5  21    6.3 

13.004 

17 

10  30  20.43 

1.9307 

14  47    4.9 

10.804 

17 

12    0  53.98 

1.8617 

5    8    5.1 

13.035 

18 

10  32  16.20 

1.9383 

14  36  14.7 

10.869 

18 

12    2  45.69 

1.8617 

4  55    2.1 

13.064 

19 

10  34  11.82 

1.9a57 

14  25  20.7 

10.931 

19 

12    4  37.39 

1.8616 

4  41  57.4 

13.031 

20 

10  36    7.29 

1.9933 

14  14  23.0 

10.993 

20 

12    6  29.09 

1.8616 

4  28  51.2 

13.115 

21 

10  38    2.61 

1.9209 

14    3  21.6 

11.054 

21 

12    8  20.78 

1.8616 

4  15  43.6 

13.140 

22 

10  39  57.79 

1.9189 

13  52  16.5 

11.116 

22 

12  10  12.48 

1.8618 

4    2  34.4 

13.166 

23 

10  41  52.83 

1.9165 

N.13  41    7.7 

11.177 

23 

12  12    4.20 

1.8690 

N.  3  49  23.7 

13.193 

TU 

ESDA 

Y  6. 

THl 

QRSDj 

*.Y  8. 

0 

10  43  47.74 

1.9140 

N.13  29  55.3 

11.336 

0 

12  13  55.93 

1.8633 

N.  3  36  11.4 

13.919 

1 

10  45  42.51 

1.9117 

13  18  39.4 

11.394 

1 

12  15  47.68 

1.8096 

3  22  57.7 

13.938 

2 

10  47  37.15 

1.9095 

13    7  20.0 

ii.av) 

2 

12  17  39.45 

1.8630 

3    9  42.8 

13J258 

3 

10  49  31.66 

1.9075 

12  55  57.0 

11.413 

3 

12  19  31.25 

1.8836 

2  56  26.7 

13J279 

4 

10  51  26.04 

1.9054 

12  44  30.6 

11.468 

4 

12  21  23.08 

1.6641 

2  43    9.3 

13.300 

5 

10  53  20;30 

1.9033 

12  33    0.9 

11.533 

5 

12  23  14.94 

1.8648 

2  29  50.7 

13.391 

6 

10  55  14.43 

1.9013 

12  21  27.9 

11.578 

6 

12  25    6.84 

1.8654 

2  16  30.8 

13.341 

7 

10  57    8.44 

1.8993 

12    9  51.6 

11.639 

7 

12  26  58.78 

1.8661 

2    3    9.8 

13.359 

8 

10  59    2.33 

1.8974 

11  58  12.1 

11.686 

8 

12  28  50.77 

1.8670 

1  49  47.8 

13.375 

9 

11     0  56.12 

1.8955 

11  46  29.3 

11.739 

9 

12  30  42.81 

1.8678 

1  36  24.9 

13.390 

10 

11    2  49.79 

1.8936 

n  34  43.4 

11.790 

10 

12  32  34.90 

1.8667 

1  23    1.0 

13.407 

11 

11    4  43.35 

1.8917 

11  22  54.5 

11.843 

11 

12  34  27.05 

1.'8698 

1    9  36.1 

13.433 

12 

11    6  36.79 

1.8898 

11  11    2.4 

11.893 

12 

12  36  19.27 

1.8709 

0  56  10.3 

13.437 

13 

11    8  30.13 

1.8881 

10  59    7.3 

11.943 

13 

12  38  11.56 

1.8731 

0  42  43.7 

13.450 

14 

11  10  23.37 

1.8866 

JO  47    9.3 

11.991 

14 

12  40    3.92 

1.8732 

0  29  16.3 

13.463 

15 

11  12  16.32 

1.8850 

10  35    8.4 

13.039 

15 

12  41  56.34 

1.8744 

0  15  48.2 

13.474 

16 

11  14    9.57 

1.8834 

10  23    4.6 

13.088 

16 

12  43  48.84 

1.8757 

N.  0    2  19.4 

13.485 

17 

11  16    2.53 

1.8819 

10  10  57.9 

13.135 

17 

12  45  41.43 

1.8773 

s.  0  11  io:o 

13.496 

18 

11  17  55.39 

1.8804 

9  58  48.4 

13.181 

18 

12  47  34.12 

1.8T89 

0  24  40.1 

13.506 

19 

11  19  48.17 

1.8790 

9  46  36.2 

13.396 

19 

12  49  26.90 

1.8804 

0  38  10.7 

13.514 

20 

11  21  40.87 

1.87n 

9  34  21.3 

13.370 

20 

12  51  19.77 

1.8631 

0  51  41.7 

13.591 

21 

11  23  33.49 

1.8763 

9  22    3.8 

13.314 

21 

12  53  12.74 

1.8837 

1    5  13.2 

13.599 

22 

11  25  26.03 

1.8750 

9    9  43.7 

13.357 

22 

12  55    5.82 

1.8655 

1  18  45.1 

13.535 

23 

11  27  18.49 

1.8739 

8  57  21.0 

13.400 

23 

12  56  59.01 

1.8874 

1  32  17.3 

13.539 

24 

11  29  10.89 

1.6798 

N.  8  44  55.7 

.13,442 

24 

12  58  52.31 

1.6893 

S.   1  45  49.7 

13.643 
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VII. 


GfiEENWICH  MF.AN  TIME 

THE  MOOK8  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Asoenilon. 

Diir. 

for  1  m. 

DecUnation. 

Dlff. 
for  1  m. 

Hour. 

Right  AM«iiidon. 

Dur. 

for  1  m. 

DecJiniittoii. 

Dur. 

for  In. 

F] 

RIDATi 

'  9. 

SUNDAY  11. 
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13  13  41.5 

12.448 
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7 

14  47  52.35 
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13 
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13 
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14 

13  25  32.98 
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0 

15  24  43.64 

9.iU59 
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1 
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4 
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6 
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10 
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14 
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15 
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15 
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GREENWICH  MEAN  TIME. 


THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Rtght  Aflcennlon. 


Diff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 


Honr. 


Right  Anoeniilon. 


Diff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 


TUESDAY  18. 


THURSDAY  15. 
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IX 


GREENWICH  MEAN  TIME. 

1 

THE  MOONS  JIIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascenrion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Aitoeniiiou. 

Diff. 
for  1  m. 
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23  17  11.00 
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10.484 
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14.917 

19 
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2.5696 

20    4  24.1 

10.694 

19 

23  21  45.08 

2.2783 

9  31  17.5 
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20 
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2.5763 
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10.760 

20 

23  24    1.61 

2.2727 
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14.996 

21 
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2.5700 
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10.896 

21 
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3.2672 
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22 
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2.5637 
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22 
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15.109 
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2.2461 
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2 
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11.553 

2 
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4 
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5 
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6 
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6 
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15.398 

7 
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7 
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8 
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19.979 

8 
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6  14    2.7 
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9 
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19.384 
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9.9069 
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15.351 

10 
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2.4855 
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19.493 

10 

23  55  20.18 

9.9099 

5  43  20.6 

15.366    i 

11 

22    5  43.82 

2.4788 
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11 

23  57  32.18 
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12 
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2.4733 
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19.710 

12 
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15.393 

13 
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13 
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14 
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2.4580 
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14 
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2.4529 
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13.013 

15 
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15.415 

16 
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2.4458 

15  53  36.4 
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16 
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9.1761 
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17 

22  20  29.05 

2.4391 
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13.907 

17 

0  10  38.63 
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8.4326 
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13.301 

18 
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15.435 
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0  14  58.79 

9.1641 
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20 
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20 
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9.1609 
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21 
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22 

22  32  :35.85 
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2.1527 
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23 
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2.3999 
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23 
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WEDNESDAY  21. 
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h     m     ti 
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9.1454 

S.  2    7  3a5 

n 
15.409 
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1 

0  27  53.79 
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2 
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9.1386 
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3 

0  32  10.42 
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4 
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5 

0  36  26.25 

9.L988 
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6 

0  38  33.89 

9.1957 

0  35  25.0 

15.399 

7 

0  40  41.34 

9.1997 

0  20    6.2 

15.303 

8 

0  42  48.61 

9.1197 

S.  0    4  48.6 

15.983 

9 

0  44  55.70 

9.1166 

N.  0  10  27.8 

15J369 

10 

0  47    2.62 

9.1140 

0  25  42.9 

15.940 

11 

0  49    9.38 

9.1119 

0  40  56.6 

15.9J7 

12 

0  51  15.97 

9.1086 

0  56    9.0 

15.194 

13 

0  53  22.41 

9.1060 

1  11  19.9 

15.167 

14 

0  55  28.69 

9.1034 

1  26  29.1 

15.138 

15 

0  57  34.82 

9,1010 

1  41  36.5 

15.108 

16 

0  59  40.81 

9.0988 

1  56  42.1 

15.079 

17 

1     1  46.66 

9.0064 

2  11  46.0 

15.050 

18 

1    3  52.38 

9.0943 

2  26  48.1 

150)18 

19 

1    5  57.97 

9.0991 

2  41  48.2 

14.989 

20 

1     8    3.43 

9U)890 

2  56  46.0 

14.946 

21 

1  10    8.76 

9.0678 

3  11  41.6 

14.910 

22 

1  12  13.97 
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3  26  35.2 

14.873 

23 

1  14  19.07 

9.0841 

N.  3  41  26.5 

14.835 
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1 
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3 
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4 
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6 
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7 

1  30 

8 

1  33 

9 

1  35 

10 
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11 

1  39 

12 

1  41 

13 

1  43 

14 

1  45 

15 

1  47 

16 

1  49 

17 

1  51 

18 

1  53 

19 

1  55 

20 

1  57 

21 

1  59 

22 

2    1 

23 

2    3 

24 

2    6 

24.07 

9.0695 

28.96 

ujosn 

33.75 

9.0789 

38.43 

9.0779 

43.02 

9U)759 

47.53 

9.0746 

51.96 

9.0739 

56.31 

9.0718 

0.57 

90)704 

4.76 

901694 

8.89 

90)684 

12.96 

9.0674 

16.97 

9.WBQ 

20.91 

9.0654 

24.81 

90NM5 

28.66 

9.0638 

32.47 

90)631 

36.24 

90)095 

39.97 

90»19 

43.67 

90)614 

47.34 

90)608 

50.97 

90)603 

54.58 

90)600 

58.18 

90)600 

1.78 

90)596 

N. 


3 
4 
4 
4 
4 
5 
5 
5 
5 
6 


N. 


56 
11 
25 
40 
55 
9 
24 
38 
53 
7 

6  22 
6  36 

6  50 

7  4 
18 
33 
47 

1 
14 

8  28 
8  42 

8  56 

9  10 
923 
9  37 


7 
7 
7 

8 
8 


15.4 

1.9 

45.9 

27.5 

6.5 

42.7 

16.0 

46.5 

14.2 

39.1 

1.0 

19.7 

35.1 

47.4 

56.5 

2.3 

4.7 

3.6 

59.1 

51.1 

39.4 

23.9 

4.7 

41.8 

15.2 


14.795 
14.754 
14.713 
140r71 
140Q6 
14.579 
14.531 
14.485 
14.436 
14J90 
14.338 
14.965 
14J931 
14.178 
14.194 
14,068 
14.0)1 
13.953 
13.896 
13.836 
13.773 
13.711 
13.649 
13.567 
13.593 


0 
1 

2 
3 
4 
5 
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7 
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10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
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k     m      M 

« 

O        1 

0 

2    6    1.78 

90)598 

N.  9  37 

1 

2    8    5.36 

9.0595 

9  50 

2 

2  10    8.93 

90)593 

10    4 

3 

2  12  12.48 

90)599 

10  17 

4 

2  14  16.04 

9.0594 

10  30 

5 

2  16  19.61 

9.0565 

10  44 

6 

2  18  23.18 

90)595 

10  57 

7 

2  20  26.76 

9.0507 

11  10 

8 

2  22  30.35 

9.0600 

11  23 

9 

2  24  33.96 

90)603 

11  36 

10 

2  26  37.59 

9.0607 

11  49 

11 

2  28  41J24 

9.0609 

12    1 

12 

2  30  44.90 

90)619 

12  14 

13 

2  32  48.59 

901616 

12  27 

14 

2  34  52.32 

90)695 

12  39 

15 

2  36  56.09 

9.0630 

12  52 

16 

2  38  59.89 

9.0637 

13    4 

17 

2  41    3.73 

9.0649 

13  17 

18 

2  43    7.60 

9.0649 

13  29 

19 

2  45  11.52 

9.0658 

13  41 

20 

2  47  15.49 

90)667 

13  53 

21 

2  49  19.52 

90)676 

14    5 

22 

2  51  23.60 

90)684 

14  17 

2^{ 

2  53  27.7^ 

90)608 

N.14  29 

it 


15.2 
44.6 
10.0 
31.5 
48.9 

2.2! 
11.3! 
16.2 
16.9 
13.4 

5.5 
53.1 
36.3 
15.0 
49.2 
18.8 
43.7 

a9 

19.5 
30.3 
36.2 
37.3 
33.5 
24.7 


SATURDAY  24. 


2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


3 
3 
3 
3 


55 
57 
59 
1 
3 
5 
7 
10 
12 
14 
16 
18 
20 
22 
24 
26 
•^8 
30 
3  32 
3  35 
37 
39 
41 
43 
3  45 


31.90] 
36.14 
40.44 
44.82 
49.26 
53.77 
58.35 
3.00 
7.73 
12.53 
17.41 
22.37 
27.42 
32.55 
37.76 
43.06 
48.45 
53.93 
59.51 
5.18 
10.94 
16.79 
22.74 
28.79 
34.94 


90)701 
8.0719 
9.0794 
9.0736 
30)746 
9.0757 
9.0760 
9.0789 
9.0794 
90)807 
90)891 
9.0834 
90)848 
90)861 
90)675 
9.0891 
9.0906 
90)999 
9.0938 
9.0053 
90)968 
90)984 
9.1000 
3.1017 
9.1033 


N. 


N. 


4  41  10.9 

4  52  52.1 

5  4  26.2 
5  15  59.2 
5  27  25.0 
5  38  45.6 

5  50  0.9 

6  1  10.9 
6  12  15.6 
6  23  15.1 
6  34  9.1 
6  44  57.6 

6  55  40.5 

7  6  17.9 
7  16  49.8 
7  27  16J2 
7  37  36.9 
7  47  51.8 

7  58  1.1 

8  8  4.7 
8  18  2.4 
8  27  54.2 
8  37  40.1 
8  47  20.2 
8  56  54.6 


13.583 
13.456 
13.390 
13.394 
13.956 
13.187 
13.117 
13.047 
180)77 
13,906 
18.830 
18.756 
18.689 
19.607 
19.531 
19.454 
18J76 
19J398 
19,890 
18.139 
19.058 
110)77 
11.805 
11.811 


11,798 
110M4 
11.559 
11.473 
11.386 
11.999 
11J911 
11.193 
11.035 
100)46 
10.854 
10.761 
10.669 
10.;*."' 
10.466 
10J99 
10.996 
10J901 
10.107 
10.011 
90)19 
9.814 
9.716 
9.630 
9.593  ( 
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TUESDAY  27. 
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0 

5  28  29.26 

9.1796 
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4.190 

1 

3  47  41.19 

3.1050 
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1 
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3 
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2 
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3 
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9.917 

3 
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,      9.1831 
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4 
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9.1840 
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5 
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9.1117 
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5 

5  39  24.01 
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6 
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6 
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;      9.1857 
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7 
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7 
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8 
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9 
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9 
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11 
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8.393 

11 
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12 
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9.1949 
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12 
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9.1908 
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13 
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13 
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21  16    7.6 
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5 

4  47  18.37 

9.1533 

22  48  59.3 

6.415 

5 

6  31  59.77 

9.1935 

25  40  12.6 

OJHO 

6 

4  49  27.62 

9.1550 

22  55  20.8 

6.301 

6 

6  34  11.38 

9.1934 

25  40  47.3 

0.516 

7 

4  51  36.97 

9.1566 

23    1  35.5 

6.187 

7 

6  36  22.97 

9.1999 

25  41  14.6 

0.393 

8 

4  53  46.41 

9.1581 

23    7  43.3 

6.079 

8 

6  38  34.53 

9.1994 

25  41  34.5 

ojno 

9 

4  55  55M 

9.IS06 

23  13  44.2 

5.957 

9 

6  40  46.05 

9.1919 

25  41  47.0 

0.146 

10 

4  58    5ik) 

9.1611 

23  19  38.2 

5.841 

10 

6  42  57.55 

S.I915 

25  41  52.1 

•HIJBS 

11 

5    0  15.28 

9.1698 

23  25  25.2 

5.795 

11 

6  45    9.03 

9.1911 

25  41  50.0 

HUMS 

12 

5    2  25.10 

9.1649 

23  31    5.4 

5.610 

12 

6  47  20.48 

9.1905 

25  41  40.5 

0.919 

13 

5    4  34.99 

9.1657 

23  36  38.5 

5.493 

13 

6  49  31.89 

9.1897 

25  41  23.5 

0.345 

14 

5    6  44.98 

9.1679 

23  42    4.6 

5.376 

14 

6  51  43.25 

9.1890 

25  40  59.1 

0.469 

15 

5    8  55.05 

9.1686 

23  47  23.7 

5.959 

15 

6  53  54.57 

9.1889 

25  40  2703 

0.591 

16 

5  11    5.21 

9.1700 

23  52  35.7 

5.141 

16 

6  56    5.84 

9.1874 

25  39  48.2 

0.713 

17 

5  13  15.45 

9.1713 

23  57  40.6 

5.094 

17 

6  58  17.06 

9.1866 

25  39    1.8 

0.835 

18 

5  15  25.76 

9.1795 

24    2  38.6 

4.907 

18 

7    0  28.23 

9.18S6 

25  38    8.0 

0JB6 

19 

5  17  3&15 

9.1739 

24    7  29.5 

4.788 

19 

7    2  39.34 

9.1846 

25  37    6.9 

1.079 

20 

5  19  46.62 

9.1753 

24  12  13.2 

4.667 

20 

7    4  50.39 

9.1836 

25  35  58.5 

1.991 

21 

5  21  57.18 

9.1766 

24  16  49.6 

4.547 

21 

7    7    1.38 

9.1896 

25  ;U  42.8 

1J93 

22 

5  24    7.81 

9.1777 

24  21  18.9 

4.499 

22 

7    9  12.30 

9.1814 

25  33  19.8 

1.443 

23 

5  21)  18.50 

9.1787 

24  25  41.1 

4.310 

23 

7  11  23.15 

9.1604 

25  31  49.6 

1.561 

124 

5  28  2y.-2G 

9.1798 

N.24  29  56.1 

4.190 

24 

7  13  («.94 

9.1793 

N.25  30  12.1 

1.686     1 

MM 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCEMSlOlf  AND  DECLINATION. 

Hov. 

Right  Aaeenifioii. 

Dur. 

for  Im, 

DedJnattoB. 

DiiT. 
forlm. 

Hoar. 

Bight  AMeoiion. 

Dift 
fori  m. 

DecUiwtion. 

Dur. 

forlm. 

THl 

]RSD^ 

lY29. 

SATURDAY  81. 

h     m     « 

I 

O          1          H 

II 

k     m      II      1       « 

0     1      '1 

II 

0 

7  13  33.94 

9a799 

N.25  30  12.1 

1.686 

0 

8  55  54.39 

94)791 

N.21  56  20.6 

74)59 

1 

7  15  44.65 

8J778 

25  28  27.3 

1.807 

1 

8  57  58.62 

9.0690 

21  49  14.5 

7.151 

2 

7  17  55J» 

9.1764 

25  26  35.3 

1.998 

2 

9    0    2.67 

9.0660 

21  42    2.5 

7JM9 

3 

7  20    5.82 

9a750 

25  24  3a0 

9.048 

3 

9    2    &54 

94)630 

21  34  44.6 

7.348 

4 

7  22  16J28 

9.1738 

25  22  29.5 

9.168 

4 

9    4  10J24 

94)601 

21  37  20.8 

7.445 

5 

7  24  26.66 

9.1783 

25  20  15.8 

9.988 

5 

9    6  13.76 

94)579 

21  19  51.2 

7.549 

6 

7  26  36.95 

9.1707 

25  17  54.9 

9.408 

6 

9    8  17.10 

9.0549 

21  12  15.8 

7.639 

7 

7  28  47.14 

9.1690 

25  15  26.9 

9.596 

7 

9  10  20J27 

9.05J3 

21    4  34.6 

7.735 

6 

7  30  57i23 

9.1674 

25  12  51.8 

9.645 

8 

9  12  23.26 

9.0484 

20  56  47.6 

7.831 

9 

7  33    7.23 

9.1656 

25  10    9.5 

9.764 

9 

9  14  26.07 

9.0454 

20  48  54.9 

74)94 

10 

7  35  17.12 

9.1640 

25    7  20.1 

9^.889 

10 

9  16  28.70 

9.0494 

20  40  56.7 

&017 

11 

7  37  26i>l 

9.16S3 

25    4  23.7 

9.999 

11 

9  18  31.16 

9.0305 

20  32  52.9 

8.109 

12 

7  39  36.60 

9.1605 

25    1  20J2 

3.118 

12 

9  20  33.45 

9.0366 

20  24  43.6 

8.901 

13 

7  41  46.18 

9.1586 

24  58    9.6 

3J335 

13 

9  22  35.56 

94)336 

20  16  28.8 

84103 

14 

7  43  55.64 

9.1567 

24  54  52.0 

3.399 

14 

9  24  37.49 

94)306 

20    8    8.5 

8.384 

15 

7  46    4.96 

9J547 

24  51  27.4 

3.460 

15 

9  26  39^23 

94)976 

19  59  42.7 

&475 

16 

7  48  14.20 

9.1S87 

24  47  55.8 

3.565 

16 

9  28  40.80 

94)948 

19  51  11.5 

8.565 

17 

7  50  23.30 

9.1507 

24  44  17.3 

3.700 

17 

9  30  42.20 

94)919 

19  42  34.9 

&e54 

18 

7  52  32.29 

9.1488 

24  40  31.9 

3.815 

18 

9  32  43.42 

9.0189 

19  33  53.1 

&741 

19 

7  54  41.15 

9.1466 

24  36  39.6 

3.830 

19 

9  34  44.46 

9.0159 

19  25    6.0 

8489 

20 

7  56  49.88 

9.1444 

24  32  40.4 

44)45 

20 

9  36  45.33 

9.0130 

19  16  13.7 

8.916 

21 

7  58  58.48 

9J4S3 

24  28  34.3 

4.160 

21 

9  38  46.02 

94)100 

19    7  16.3 

9M» 

22 

8    1    6J)5 

9.1400 

24  24  21.3 

44274 

22 

9  40  46.53 

9.0071 

18  58  13.8 

94)85 

23 

8    3  15J28 

9.1377 

0 

N.24  20    1.5 

4.387 

23 

9  42  46.87 

94)049 

N.18  49    6J2 

9.169 

FI 

w 

UDAY 

30. 

SUNDAY,  SEP] 

rEMBER  1. 

0 

1 

8    5  23.48 
8    7  31.54 

9.13S5 
9.1339 

N.24  15  34.9 
24  11    1.6 

4.480 
4.619 

0 

9  44  47.041    9.0013 

N.18  39  53.6 

9JBtt 

2 

8    9  39.46 

9.1308 

24    6  21.6 

4.793 

3 

8  11  47.23 

9.1983 

24    1  34il 

4.834 

4 

8  13  54.85 

9.1958 

23  56  41.5 

4.945 

5 

8  16    2.33 

9.1936 

23  51  41.5 

54)55 

PHASES  OF  Tl 

HE  MCX)N. 

6 
7 

8  18    9.67 
8  20  16.86 

9.1911 

23  46  34.9 
23  41  21.7 

5.165 

9.11tt 

5J975 

8 

8  22  23.89 

9J158 

23  36    1.9 

5J84 

d      h      n 

.     3  21  4S 

M 

9 

8  24  30.76 

9^131 

23  30  35.6 

5.483 

#  New  Moon, 
3>   First  Quarter,  . 

11 

►.7 

10 
11 

8  26  37.47 
8  28  44.03 

9.1106 
9.1069 

23  25    2.8 
23  19  23.5 

54»1 
5.709 

.  ir  17  52 

4  ^%              ^^        a^  tfV 

12 

8  30  50.45 

9.1054 

2:3  13  37.8 

5.814 

0   Full  Moon, .     . 

.  18    8  53 

1.3 

13 

8  32  56.68 

9.1096 

23    7  45.8 

5M0 

C  Last  Quarter,  . 

.  25    8  35 

►.2 

14 

8  35    2.76 

9.1000 

23    1  47.4 

6.096 

. 

15 

8  37    8.68 

941073 

22  55  42.7 

6.131 

■• 

16 

8  39  14.43 

9jm4 

22  49  31.7 

6.936 

d 

h 

17 

8  41  20.01 

94)017 

22  43  14.4 

6.341 

C  Apogee,.     .     . 
C  Perigee, .     .    . 
C  Apogee,.     .     . 

.     .      2  14 

i.3 

18 
19 
20 

8  43  25.43 
8  45  30.68 
8  47  35.76 

94)880 
94)860 
94)839 

22  36  50.8 
22  30  21.0 
22  23  45.0 

6.445 
6.548 
6X51 

.     .    17  IC 

1.7 

1.5 

21 

8  49  40.67 

94)804 

22  17  ao 

6.759 

22 

8  51  45.41 

94)776 

22  10  14.9 

6.863 

23 

8  53  4\>J^ 

94)748 

22    3  2a7 

64)63 

94 

8  55  54.39 

94)791 

N.21  56  20.6 

IMtt 

1 
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• 

1 

LUNAR  DISTANCES 

t 

1 

1 

ia 

Star'M  Name 

p.  L. 

p.  L. 

P.L. 

P.L.   1 

and 

Noon. 

of 

nih. 

of 

VP» 

of 

ix»». 

of 

1^ 

1 

PoilMon. 

Diff. 

Diff. 

Diff. 

Diff. 

a  Pe^i 
a  Anetis 

W. 

O           t        It 

104  24  14 

3S05 

O          1        tt 

105  44  33 

3514 

107    4  42 

3589 

108  24  42 

3539 

W. 

62    0  45 

3307 

63  26  46 

3904 

64  52  50 

3203 

66  18  56 

3908  i 

Aldebaran 

w. 

30  48  48 

3]  31 

;52  16  20 

3198 

33  43  56 

3195 

35  11  35 

3193 

Sun 

E. 

31  40  56 

3481 

30  20  11 

3486 

28  59  34 

3495 

27  39    4 

3S03 

6 

Sun 

W. 

23  34  50 

3436 

24  56  26 

3499 

26  18  18 

3408 

27  40  25 

3396  ' 

Spica 

E. 

45  14  57 

3041 

43  45  35 

3037 

42  16    8 

3034 

40  46  38 

3031 

Ajitares 

E. 

91    3  21 

3009 

89  33  19 

3004 

88    3  11 

9908 

86  32  56 

9993 

7 

Sun 

W. 

34  34  12 

3344 

35  57  33 

3333 

37  21    6 

3394 

38  44  50 

3313 

Spica 

E. 

33  18  26 

3094 

31  48  43 

3095 

30  19    1 

3095 

28  49  19 

3096  1 

Antares 

E. 

78  59  50 

8963 

77  28  49 

9955 

75  57  40 

9948 

74  26  22 

9940 

Saturn 

E. 

116  24    3 

S933 

114  52  26 

9996 

113  20  40 

9919 

111  48  45 

9911   ! 

a  Aquilae 

E. 

121  27  23 

4073 

120  16  55 

4031 

119    5  46 

3991 

117  53  58 

3955 

8 

Sun 

W. 

45  46  28 

3363 

47  11  23 

3259 

48  36  31 

3942 

50    1  51 

3930 

Antares 

E. 

66  47  29 

2901 

65  15  12 

9894 

63  42  45 

2885 

62  10    7 

9876 

Saturn 

E. 

104    6  41 

8871 

102  33  45 

9809 

101    0  37 

9853 

99  27  18 

9844 

a  Aquilae 

E. 

HI  46  21 

3797 

110  31  16 

3770 

109  15  43 

3744 

107  59  42 

3790 

9 

Sun 

W. 

57  11  54 

3173 

58  38  36 

3160 

60    5  33 

3148 

61  32  44 

3135 

Antares 

E. 

54  24    4 

9830 

52  50  15 

9820 

51  16  13 

9811 

49  41  59 

9800 

Saturn 

E. 

91  37  37 

9795 

90    3    2 

9783 

88  28  12 

9779 

86  53    8 

9781   , 

a  Aquilfe 

E. 

101  33  32 

3619 

100  15  11 

3593 

98  56  29 

3576 

97  37  28 

3559 

10 

Sun 

W. 

68  52  37 

3069 

70  21  25 

3055 

71  50  30 

3040 

73  19  53 

3096 

Antares 

E. 

41  47  25 

9748 

40  11  49 

9738 

38  35  59 

9727 

36  59  55 

9717 

Saturn 

E. 

78  54    1 

9709 

77  17  24 

9689 

75  40  30 

9677 

74    3  19 

9663  ' 

a  Aquils 

E. 

90  58    0 

3485 

89  37  19 

3479 

88  16  24 

3461 

86  55  16 

3450 

Fonudiiaut 

E. 

123  53  26 

2966 

122  22  31 

9945 

120  51    9 

9994 

119  19  21 

9903  1 

1 

11 

Sun 

W. 

80  51  22 

2950 

82  22  37 

9935 

83  54  12 

9919 

85  26    7 

9909  ; 

Spica 

W. 

18  24  54 

2818 

19  58  59 

9775 

21  34    0 

9736 

23    9  52 

9700  ' 

Antares 

E. 

28  56  22 

2679 

27  19    5 

9666 

25  41  39 

9660 

24    4    5 

9656 

Saturn 

E. 

65  52  53 

2595 

64  13  51 

2581 

62  34  30 

9566 

m  54  49 

9558 

a  Aquile 

E, 

80    6  53 

3408 

78  44  46 

3404 

77  22  34 

3400 

76    0  17 

3397 

Fomalliaut 

E. 

HI  33  51 

2805 

109  59  30 

9787 

108  24  45 

9768 

106  49  35 

9750  ! 

12 

Sun 

W. 

93  10  56 

2890 

94  44  58 

9804 

96  19  21 

9787 

97  54    6 

2709 

Spica 

W. 

31  19  47 

2564 

32  59  32 

9541 

34  39  48 

9590 

36  20  34 

9499 

Saturn. 

E. 

52  13  19 

9477 

50  49  34 

9463 

49    7  2J) 

9448 

47  25    2 

9439 

a  Aquilee 

E. 

69    8  37 

3405 

67  46  26 

3419 

66  24  23 

3491 

65    230 

3433 

Fomalhaut 

E. 

98  47  50 

2661 

97  10  18 

9645 

95  32  24 

9638 

93  54    7 

9619 

a  Pegasi 

E. 

116  12  48 

2993 

114  42  27 

9963 

113  11  28 

9935 

111  39  53 

9908 

13 

Sun 

W. 

105  53  29 

9685 

107  30  29 

9669 

109    7  51 

9659 

110  45  36 

96;& 

Spica 

W. 

44  51  a3 

2401 

46  35    7 

2382 

48  19    7 

9364 

50    3  33 

9347   , 

Saturn 

E, 

38  47  25 

2358 

37    2  50 

2344 

35  17  55 

9329 

33  32  38 

9316 

a  Aquilae 

E. 

58  17  27 

3535 

56  57  42 

3569 

55  38  34 

3607 

54  20    7 

3649 

Fomalhaut 

E. 

85  37  10 

2533 

83  56  42 

25J8 

82  15  54 

£)04 

80  34  46 

9189 

a  Pegasi 

E. 

103  53  46 

9786 

102  19    0 

2765 

100  43  46 

9744 

99    8    4 

9795 

14 

Sun 

W. 

118  59  51 

9556 

120  39  47 

2541 

122  20    3 

2596 

124    0  40 

9519 

Spica 

W. 

58  51  59 

9963 

60  38  53 

2247 

62  26  10 

9931 

64  13  51 

9916 

Antares 

E. 

13  25  23 

9481 

15    7    3 

2422 

16  50    7 

9371 

18  34  23 

"» 
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GREENWICH  MEAN  TIME. 

LUI4AR  DISTANCES. 

la- 

Stoi't  Name 

p.  L. 

P.  L. 

p.  L. 

p.  L. 

L§ 

and 

Midnight. 

of 

XVh. 

of 

XVfflb. 

of 

XXIh 

of 

1* 

1 

Potfltion. 

^7 

Diff. 

Diff. 

Diff. 

Diff. 

a  Pe  j;as] 

W. 

Q          1         II 

109  44  31 

3549 

O          If 

111    4    9 

3559 

112  23  36 

3563 

Oil- 

113  42  51 

3574 

t  Anetis 

W. 

67  45    3 

3900 

69  11  12 

3199 

70  37  22 

3198 

72    3  34 

3196 

Aldebarau 

w. 

36  39  17 

3191 

38    7    1 

3119 

39  34  48 

3117 

41    2  37 

3115 

Sun      • 

E. 

26  18  43 

3511 

24  58  31 

3519 

23  38  28 

3599 

22  18  36'    3540   1 

6 

Suit 

W. 

29    3  46 

3386 

30  25  19 

3375 

31  48    4 

3364 

33  11    2 

3353 

Spica 

E. 

39  17    4 

3099 

37  47  27 

3097 

36  17  48 

3096 

34  48    7 

.1096 

Antares 

E. 

85    2  34 

9996 

8332    4 

9981 

82    1  27 

9974 

80  30  42 

9969 

7 

Suw 

W. 

40    8  46 

3303 

41  32  54 

3994 

42  57  13 

3989 

44  21  45 

3973 

Spica 

E. 

27  19  39 

3099 

25  50    2 

3035 

24  20  33 

3044 

22  51  15 

3056 

Antares 

E. 

72  54  54 

9933 

71  23  17 

9996 

69  51  31 

9918 

68  19  35 

2910 

Saturn 

E. 

110  16  40 

9904 

108  44  26 

9895 

107  12    1 

9887 

105  39  26 

9880 

a  Aquilee 

E. 

116  41  34 

3990 

115  28  35 

3887 

114  15    2 

38S« 

113    0  57 

3895 

8 

Sun 

W. 

51  27  25 

3219 

52  53  12 

3908 

54  19  12 

3196 

55  45  26 

3184 

Antares 

E. 

60  37  18 

9867 

59    4  17 

9850 

57  31    5 

9849 

55  57  41 

9839 

Saturn 

K. 

97  53  47 

9R3A 

96  20    4 

9895 

94  46    8 

9815 

93  11  59 

9805 

a  Aquilee 

E. 

106  43  16 

3696 

105  26  25 

3674 

104    9  10 

3658 

102  51  32 

3639 

9 

Sun 

W. 

63    0  11 

3199 

64  27  54 

3110 

65  55  52 

3096 

67  24    6 

3069 

Antares 

E. 

48    7  31 

9790 

46  32  50 

9779 

44  57  55 

9760 

43  22  47 

9759 

Saturn 

E. 

85  17  49 

9750 

83  42  15 

9738 

82    6  26 

9796 

80  30  21 

9715 

a  Aquilse 

E. 

96  18    9 

3543 

94  58  32 

3SQ6 

93  38  37 

3519 

92  18  26 

3498 

10 

Sun 

W. 

74  49  33 

3011 

76  19  32 

9996 

77  49  50 

9981 

79  20  26 

9965 

Antares 

E. 

35  23:)8 

9707 

33  47    7 

9698 

32  10  24 

9689 

30  33  29 

9680 

Saturn 

E. 

72  25  50 

9651 

70  48    4 

9637 

69    9  59 

9693 

67  31  35 

9610 

a  Aquilae 

E. 

85  33  56 

3440 

84  12  25 

3431 

82  50  43 

3493 

81  28  52 

3415 

Fonialhaut 

E. 

117  47    6 

9883 

116  14  29 

9863 

114  41  19 

9843 

113    7  47 

9895 

11 

Su.^ 

W. 

86  58  23 

9886 

88  31    0 

9870 

90    3  57 

9853 

91  37  16 

9837. 

Spica 

W. 

24  46  32 

9668 

26  23  54 

9639 

28    1  56 

9619 

29  40  34 

2587 

Aiitares 

E. 

22  26  26 

9655 

20  48  46 

9U59 

19  11  11 

9666 

17  33  48 

9684 

Saturn 

E. 

59  14  48 

%38 

57  34  27 

9599 

55  53  45 

9507 

54  12  42 

9493 

a  Aquilse 

E. 

74  37  57 

3395 

73  15  35 

3395 

71  53  13 

3397 

70  30  53 

3400 

Foinalhaut 

E. 

105  14    2 

9739 

103  38    4 

9714 

102    1  43 

9696 

100  24  58 

9679 

12 

Sun 

W. 

99  29  14 

9753 

101    4  44 

2735 

102  40  37 

9719 

104  16  52 

9709 

Spica 

W. 

38     1  49 

9478 

39  43  33 

9458 

41  25  46 

9438 

43    8  26 

9419 

Saturn 

E. 

45  42  13 

9417 

43  59    3 

9403 

42  15  32 

2388 

40  31  40 

2372 

a  Aquilffi 

E. 

63  40  5] 

3447 

62  19  28 

3464 

60  58  24 

3484 

59  37  42 

3508 

Fomalhaut 

E. 

92  15  28 

9595 

90  36  26 

9579 

88  57    2 

2564 

87  17  17 

2548 

a  Pegasi 

E. 

110    7  44 

3889 

108  35    2 

98t7 

107    1  48 

9839 

105  28    2 

2809 

13 

Sun 

W. 

112  23  43 

9618 

114    2  13 

9603 

115  41    4 

9587 

117  20  17 

9579 

Spica 

W. 

51  48  24 

9399 

53  3:3  41 

9319 

55  19  23 

9296 

57    5  29 

2979 

Saturn 

e; 

31  47    2 

9309 

30    1    6 

9990 

28  14  52 

9978 

26  28  20 

2967 

a  AquilflB 

E. 

53    226 

3699 

51  45  38 

3755 

50  29  49 

3818 

49  15    5 

oooo 

Fomalhaut 

E. 

78  53  18 

9476 

77  11  31 

9463 

75  29  26 

9451 

73  47    4 

2439 

a  Pegasi 

E. 

97  31  57 

9705 

95  55  24 

9687 

94  18  26 

9670 

92  41    6 

9653 

14 

Sun 

W. 

125  41  36 

9498 

127  22  52 

9485 

120    4  27 

9479 

130  46  20 

9460 

Spica 

W. 

66    1  54 

9909 

67  50  19 

9187 

f)9  39    6 

2174 

71  28  13 

9161 

Antares 

E. 

20  19  42 

9991 

22    5  54 

3950 

23  52  54 

2933 

25  40  33 

9909 

i4d 
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XV 


QREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES 

. 

5  . 

Star's  Name 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

^1 

and 

Noon. 

of 

lllh. 

of 

Vlh. 

of 

DCb. 

of 

14 

Position. 

Diff. 

Diir. 

Diff. 

Diff. 

Saturn 

E. 

2I4I  32 

S957 

Oil' 

22  54  29 

2249 

0       /     /' 

21    7  14 

9943 

0       »      »' 

19  19  51 

29U 

a  Aquilffi 

E. 

48    1  a3 

3973 

46  49  27 

4066 

45  38  52 

4172 

44  29  59 

4295 

Fomalhaut 

E. 

72    4  25 

8428 

70  21  30 

2418 

68  38  21 

2408 

66  54  58 

9400 

a  Pegasi 

E. 

91    3  23 

9638 

m  25  19 

9623 

87  46  55 

9610 

86    8  14 

9587 

]5 

Spica 

W. 

73  17  40 

dl47 

75    7  27 

2135 

76  57  33 

2123 

78  47  57 

9111 

An  tares 

W. 

27  28  47 

SJ88 

29  17  32 

9170 

31    6  45 

9152 

32  56  25 

2136 

Fomalhaut 

E. 

58  15  29 

2373 

56  31  16 

2372 

54  47    1 

2373 

53    2  47 

9375 

(X  Pegasi 

E. 

77  50  58 

8559 

76  10  57 

2546 

74  30  48 

9543 

72  50  34 

9S40 

16 

Spica 

W. 

88    4    3 

9063 

89  55  59 

2055 

91  48    7 

9048 

93  40  26 

9049 

Autares 

W. 

42  10  16 

2073 

44     1  57 

2062 

45  53  54 

9053 

47  46    5 

9046 

Fomalhaut 

E. 

44  23  41 

2426 

42  40  44 

2447 

40  56  16 

S473 

39  16  25 

2904 

a  Pepisi 
a  Arietis 

E. 

64  29  25 

2556 

62  49  30 

9566 

61     9  49 

9580 

59  30  26 

9595 

E. 

105  57  46 

2157 

104    8  14 

2148 

102  18  28 

9139 

100  28  29 

9131 

17 

.  Spica 

W. 

103    4    7 

2091 

104  57    9 

2019 

106  50  14 

9019 

108  43  20 

9017 

Antares 

W. 

57    9  40 

2017 

59    2  47 

2015 

60  55  58 

9019 

62  49  13 

9011 

Satm*n 

W. 

20  18  57 

2033 

22  11  39 

2024 

24    4  36 

9016 

25  57  45 

9011 

a  Pe^si 
a  Anetis 

E. 

51  20  13 

9794 

49  44    5 

9764 

48    8  50 

9811 

46  34  36 

9663 

E. 

91  15  58 

9105 

89  25    7 

9103 

87  34  13 

9102 

85  43  17 

9101 

18 

Antares 

W. 

72  15  36 

9016 

74    8  45 

2019 

76    1  49 

9093 

77  54  47 

9098 

a  Aquilse 

W. 

39  21  20 

4827 

40  20  34 

4606 

41  22  54 

4419 

42  28    4 

4943 

Saturn 

W. 

35  24  48 

9005 

37  18  14 

2007 

39  11  37 

9010 

41    4  55 

9015 

a  Pegasi 
a  Arietis 

E. 

39    3  26 

3961 

37  38  29 

3379 

36  15  48 

3515 

34  55  41 

3673 

E. 

76  28  59 

9115 

74  38  23 

2121 

72  47  56 

9198 

70  57  39 

9136 

Aldebaraii 

E. 

106  52    5 

9091 

104  59    3 

2024 

103    6    6 

9098 

101  13    6 

9093 

19 

Antares 

W. 

87  17  16 

9065 

89    9    9 

2074 

91    0  48 

9084 

92  52  12 

9095 

Saturn 

W. 

50  29  21 

2046 

52  21  41 

2057 

54  13  47 

9066 

56    5  38 

9077 

a  AquilaB 

W. 

48  28  23 

3658 

49  45  55 

3579 

51    4  52 

.3509 

52  25    6 

3449 

a  Arietis 

E. 

61  49  49 

2192 

60    1    9 

2207 

58  12  52 

^axi 

56  24  59 

9941 

Aldebaraii 

E. 

91  51  23 

2070 

89  59  37 

2079 

88    8    5 

9089 

86  16  49 

9009 

20 

Antares 

W. 

102    4  43 

2158 

103  54  14 

2172 

105  43  23 

9187 

107  32  10 

9903 

Saturn 

W. 

65  20  35 

2137 

67  10  37 

2152 

69    0  17 

9167 

70  49  35 

2181 

a  Aquilae 

W. 

59  20  40 

3246 

60  45  55 

3221 

62  11  39 

3201 

63  37  47 

3184 

a  Arietis 

E. 

47  32  43 

2350 

45  47  57 

2378 

44    3  51 

9408 

42  20  27 

9439 

Aldebaraii 

E. 

77    4  56 

2163 

75  15  33 

2178 

73  26  32 

9193 

• 

71  37  54 

2908 

21 

Saturn 

W. 

79  50  17 

9262 

81  37  12 

2280 

83  23  41 

9997 

85    9  45 

9315 

a  Aquilae 

W. 

70  52  13 

3147 

72  19  26 

3146 

73  46  40 

3148 

75  13  51 

3159 

Fomalhaut 

W. 

36    4  18 

2792 

37  38  56 

2770 

39  14    3 

9753 

40  49  33 

9739 

a  Ai'ietis 

E. 

a3  56    9 

2651 

32  18  23 

2707 

30  41  Ki 

2770 

29    6  46 

9843  ' 

Aldebaitui 

E. 

62  40  45 

2994 

60  54  36 

2311 

59    8  53 

2331 

57  23  38 

9349 

Pollux 

E. 

106  45  51 

^m 

104  59  17 

2294 

103  13    8 

9311 

101  27  25 

9398 

Mars 

E. 

116  35  17 

2476 

114  53  30 

2494 

113  12    9 

1^19 

111  31  12 

9531 

22 

Saturn 

W. 

93  53  30 

2407 

95  36  55 

2425 

97  19  54 

9445 

99    2  25 

9463 

a  Aquilffi 

W. 

82  27  48 

3200 

83  S3  57 

3213 

85  19  51 

32)7 

86  45  28 

3944 

Fomalhaut 

W. 

48  49  53 

2723 

50  26    2 

2727 

52    2    6 

9732 

53  38    4 

9738 

a  Pegasi 
Aldebaraii 

W. 

35  35  29 

3856 

36  49  33 

3765 

38    5  12 

368^2 

39  22  18 

3615 

E. 

48  44  18 

2448 

47    1  52 

2469 

45  19  55 

9490 

43  38  28 

9519 

Polux 

E. 

92  45  18 

2420 

91    2  12 

2439 

89  19  ai 

9458 

87  37  21 

9477 

XVI. 
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GREENWICH  MEAN  TIME 

LUNAR  DISTANCES 

• 

8tar*i  Kama 

p.  L. 

p.  L. 

P.L. 

P.L. 

»8 

and 

Midniffht. 

of 

XVh. 

of 

XVIIP». 

of 

XXP». 

of 

14 

Position. 

w 

Diff. 

Diff. 

Diff. 

Diff. 

Satuni 

E. 

O          /        // 

17  32  23 

SM9 

0         t       n 

15  44  59 

9948 

13  57  43 

S964 

12  id  50 

9991 

a  Aquike 

E. 

43  23    2 

4433 

42  18  10 

4590 

41  15  37 

4771 

40  15  37 

4979 

Fomalhaut 

E. 

65  11  23 

S393 

63  27  37 

9385 

61  43  41 

3380 

59  59  38 

9376 

a  Pegasi 

E. 

84  29  15 

S585 

82  50    0 

9575 

81  10  31 

9566 

79  30  50 

9559 

15 

Spica 

W. 

80  38  39 

SIOI 

82  29  37 

9090 

84  20  51 

9081 

86  12  20 

9079 

Antares 

W. 

34  46  29 

SI39 

36  36  55 

9107 

38  27  43 

9095 

40  18  50 

9083 

Fomalhaut 

E. 

51  18  37 

tflBO 

49  34  34 

9387 

47  50  41 

9397 

46    7    2 

9410 

a  Pegasi 

E. 

71  10  16 

S540 

69  29  58 

9540 

67  49  41 

9544 

66    9  29 

9550 

16 

Spica 

W. 

95  32  55 

9036 

97  25  33 

9039 

98  18  18 

9097 

100  11  10 

9094 

Antares 

W. 

49  38  28 

9096 

51  31    3 

9039 

53  23  47 

9096 

55  16  40 

9099 

Fomalhaut 

E. 

37  35  18 

9543 

35  55    3 

9587 

34  15  50 

9641 

32  37  51 

9709 

oc  Pejiasi 
a  Anetis 

E. 

57  51  24 

9613 

56  12  47 

9635 

54  34  40 

9660 

52  57    7 

9689 

E. 

98  38  17 

8194 

96  47  55 

9118 

94  57  23 

9113 

93    6  44 

9109 

17 

Spica 

W. 

110  36  27 

9017 

112  29  34 

9019 

114  22  37 

9089 

116  15  37 

9095 

1 

Antares 

W. 

64  42  30 

9010 

66  35  48 

9010 

68  29    6 

9019 

70  22  22 

9013 

Saturn 

W. 

27  51    2 

9007 

29  44  25 

9005 

31  37  52 

9004 

33  31  20 

9004 

aPe^i 
a  Anetis 

E, 

45    1  30 

9999 

43  29  39 

9990 

41  59  14 

3068 

40  30  25 

3158 

E, 

83  52  20 

9109 

82    1  24 

9104 

80  10  31 

9107 

78  19  42 

9111 

18 

Antares 

W. 

79  47  37 

9034 

81  40  18 

9041 

83  32  49 

9048 

85  25    9 

9056 

1 

a  Aquilse 

W. 

43  35  50 

4005 

44  45  57 

3963 

45  58  13 

3848 

47  12  26 

3747 

Saturn 

W. 

42  58    6 

9019 

44  51  10 

9096 

46  44    4 

9039 

48  36  48 

9039 

1 

a  Pe^si 
a  Anetis 

E. 

33  38  25 

3856 

32  24  21 

4070 

31  13  50 

4331 

30    7  17 

4618 

1 

E. 

69    7  35 

9145 

67  17  44 

9155 

65  28    8 

9166 

63  38  49 

9178 

Aldebaran 

E. 

99  20  33 

9039 

97  27  59 

9045 

95  35  35 

3053 

93  43  23 

9061 

19 

Antares 

W. 

94  43  19 

9107 

96  34    8 

9118 

98  24  39 

3131 

100  14  51 

9144 

Saturn 

W. 

57  57  13 

9088 

59  48  31 

9099 

61  39  31 

3111 

6;3  30  13 

9194 

a  Aquilte 

W. 

53  46  27 

3397 

55    8  47 

3351 

56  32    0 

3310 

57  56    0 

3976 

a  Arietis 

E. 

54  37  32 

9959 

52  50  32 

9980 

51    4    3 

3303 

49  18    6 

9335 

Aldebaran 

E. 

84  25  49 

9111 

8235    7 

9194 

80  44  44 

3136 

78  54  40 

9149 

90 

Antares 

W. 

109  20  33 

9918 

111    8  33 

99:i5 

112  56     8      9959| 

114  43  18 

3968 

Saturn 

W. 

72  38  31 

9197 

74  27    3 

9919 

76  15  12 

3339 

78    2  57 

3945 

a  A(]^uiliB 
a  Anetis 

W. 

65    4  15 

3170 

66  31    0 

3160 

67  57  57 

3153 

69  25    2 

3148 

E. 

40  37  48 

3474 

38  55  58 

9519 

37  15    2 

3554 

35  35    4 

3600 

Aldebaran 

E. 

09  49  39 

9995 

68    1  48 

9341 

66  14  22 

9358 

64  27  21 

3975 

Saturn 

W. 

86  55  23 

3333 

88  40  35 

9351 

90  25  20 

9370 

92    938 

9388 

21 

a  Aquilffi 

W. 

76  40  58 

3158 

78    7  57 

3166 

79  34  47 

3177 

81     1  24 

3188 

Fomalhaut 

W. 

42  25  21 

9799 

44    1  22 

9794 

45  37  30 

3733 

47  13  41 

3791 

a  Arietis 

E. 

27  33  14 

9997 

26    1  29 

3093 

24  31  45 

3137 

23    4  20     3971 

Aldebaran 

E. 

55  38  50 

9368 

53  54  29 

9388 

52  10  37 

3408 

50  27   13      9438 

PolhiT 

E. 

99  42    7 

9346 

97  57  15 

9365 

96  12  50 

9383 

94  28  51 

9401 

Mars 

E. 

109  50  42 

9549 

108  10  37 

9569 

106  30  59 

9588 

104  51  47 

9607 

J  22 

Saturn 

W. 

100  44  30 

9483 

102  26    8 

^01 

104    7  20 

9590 

105  48    6 

9538 

1 

a  AquilsB 

W. 

88  10  45 

3969 

89  35  41 

3380 

91    0  16;    33oo| 

92  24  28     3390 

Fomalhaut 

W. 

55  13  53 

9747 

56  49  31 

9756 

58  24  57 

9765 

60     0   111      3775 

a  Pegasi 
Aldebaran 

W. 

40  40  36 

3556 

41  59  58 

3506 

43  20  15 

3466 

44  41  17 

3430    1 

E. 

41  57  31 

8533 

40  17    4 

9555 

38  37    7     9577 

36  57  41     9600 

1 

PoD:jx 

E. 

85  55  35 

9495 

•  84  14  15 

3514 

82  3:3  21     3533 

80  52  54     9551 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

■ 

of  the 
nth. 

Star*ii  Name 
and 

Noon. 

P.  L. 

of 

ll|h. 

p.  L. 
of 

Vlh. 

P.L. 
of 

IXJ>. 

P.L. 
Of 

22 

PodtioD. 

Diff. 

Diff. 

Diff. 

Diff. 

Mars 

E. 

O           t         II 

103  13    2 

9036 

O           1         II 

101  34  43 

9646 

O           1         If 

99  56  51 

9666 

98  19  25 

9686 

Sun 

E. 

130  24  22 

8757 

128  48  58 

9776 

127  13  59 

9795 

125  39  24 

9815 

23 

Saturn 

W. 

107  28  26 

3557 

109    8  20 

9575 

110  47  49 

SS94 

112  26  52 

9619 

a  Aquilse 

W. 

93  48  16 

3343 

95  11  39 

3365 

96  34  36 

3388 

97  57    6 

3412 

Fotimlhaut 

W. 

61  35  11 

3787 

63    9  56 

8799 

64  44  25 

9811 

66  18  38 

8835 

a  Pegasi 
Aldebarau 

W. 

46    3    0 

3400 

47  25  17 

3373 

48  48    4 

3353 

50  11  14 

3337 

E. 

35  18  46 

36SM 

33  40  23 

9647 

32    232 

3679 

30  25  15 

9698 

Pollux 

E. 

79  12  52 

S570 

77  33  16 

2588 

75  54    5 

9607 

74  15  20 

9035 

Mars 

E. 

90  18  50 

3783 

88  44    0 

9803 

87    936 

2893 

85  35  37 

2841 

Sun 

E, 

117  52  50 

3913 

116  20  46 

3931 

114  49    6 

2951 

113  17  51 

2970 

24 

a  AquilsB 

W. 

104  42  20 

3550 

106    1  49 

3580 

107  20  45 

3613 

108  39    6 

3646 

Fotnalhaut 

W, 

74    5  27 

3893 

75  37  56 

2907 

77  10    6 

2920 

78  41  m 

9935 

a  Pegasi 

W. 

57  10  54 

3391 

58  35  16 

3388 

59  59  42 

3286 

61  24  10 

3386   * 

Pollux 

E. 

66    7  37 

3713 

64  31  15 

2731 

62  55  16 

3747 

61  19  %» 

9783 

Mars 

E. 

77  51  44 

3933 

76  20    7 

9951 

74  48  53 

9969 

73  18    1 

9985 

Sun 

E. 

105  47  30 

3009 

104  18  34 

3080 

102  50    0 

3006 

101  21  48 

3116 

1 

25 

Fomalhaut 

W. 

86  16  57 

3005 

87  47    4 

3018 

89  16  54 

3099 

90  46  27 

1 

3045 

a  Pegasi 

W. 

68  26    7 

3300 

69  50  19 

3304 

71  14  26 

3309 

72  38  27 

3314  1 

a  Arietis 

W. 

24  56    1 

3476 

26  16  52 

3493 

27  38  42 

3379 

29    1  22 

3345 

PolhiT 

E. 

53  26  47 

3841 

51  53  12 

2855 

50  19  56 

2668 

48  46  58 

9884 

Mars 

E. 

65  48  51 

3066 

64  20    0 

3083 

62  51  28 

3096 

61  23  14 

3110 

Sun 

E. 

94    5  56 

3198 

92  39  44 

3313 

91  13  50 

3227 

89  48  13 

3949  j 

26 

Fomalhaut 

W. 

98  10    8 

3110 

99  38    5 

3133 

101    5  47 

3135 

102  33  14 

3148 

*a  Pe|^asi 
a  Anetis 

W. 

79  36  44 

3349 

80  59  59 

3356 

82  23    6 

3364 

83  46    4 

3379 

W. 

36    2  40 

3345 

37  27  56 

3335 

38  53  24 

3227 

40  19    1 

3990 

Pollux 

E. 

41    6  32 

3949 

39  35  15 

9961 

38    4  13 

9972 

36  33  25 

9984 

Mars 

E. 

54    6  13 

3176 

52  39  35 

3188 

51  13  12 

3199 

49  47    2 

3910 

Sun 

E, 

82  44  16 

3308 

81  20  14 

3390 

79  56  2(i 

3339 

78  32  52 

3343 

27 

Fomalhaut 

W. 

109  46  51 

3907 

111  12  52 

3918 

112  38  40 

3931 

114    4  13 

39t3 

a  Pef^si 
a  Arietis 

W. 

90  38  41 

3411 

92    0  45 

3419 

93  22  40 

3427 

94  44  26 

3436 

W. 

47  28  36 

3904 

48  54  41 

3903 

50  20  47 

3203 

51  46  54 

3900 

Aldebarau 

W. 

16  15  37 

3943 

17  40  55 

3918 

19    6  43 

3197 

20  32  56 

3160 

Pollux 

E. 

29    2  58 

3038 

27  33  32 

3049 

26    4  20 

3060 

24  35  21 

3073 

Mars 

E. 

42  39  19 

3359 

41  14  20 

3969 

39  49  32 

3277 

38  24  54 

3985 

Sun 

E. 

71  38    1 

3393 

70  15  35 

3400 

68  53  19 

3408 

67  31  12 

3416 

28 

a  Pej;asi 
a  Anetis 

W. 

101  30  52 

3479 

102  51  40 

3488 

104  12  17 

3497 

105  32  44 

3S06 

W. 

58  57  42 

3199 

60  23  52 

3199 

61  50    2 

3199 

63  16  12 

3199 

Aldebarau 

W, 

27  47  38 

314] 

29  14  58 

3138 

30  42  22 

3134 

32    9  50 

3133 

Mars 

E. 

31  23  57 

3391 

30.  0  10 

3338 

28  36  31 

3335 

27  13    0 

3341 

Sun 

E. 

60  42  36 

3446 

59  21  14 

3453 

57  59  57 

3458 

56  38  46 

3409 

1 

29 

a  Pepasi 
a  Anetis 

W. 

112  12  16 

3559 

113  31  35 

3579 

114  50  40 

3564 

116    9  32 

1 
3S96 

W. 

70  27    9 

3196 

71  53  23 

3195 

73  19  38 

3193 

74  45  55 

3193  ' 

Aldebarau 

W. 

39  27  44 

3194 

40  55  25 

3133 

42  23  ,8 
47  12  io 

3190 

43  50  53 

3118 

Sun 

E. 

49  53  53 

3479 

48  33    5 

3481 

3483 

45  51  37 

3485  ! 

30 

a  Arietis 

W. 

81  57  44 

3183 

83  24  13 

3183 

84  50  44 

3179 

86  17  17 

3177 

Aldebarau 

W. 

51  10  15 

3107 

52  38  16 

3105 

54    6  20 

3101 

55  34  28 

3096 

Sun 

E. 

39    8  27 

3491 

37  47  53 

3493 

36  27  21 

3494 

35    6  5(^ 

3496 

XVIII. 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


9 


22 


23 


24 


25 


26 


27 


28 


29 


30 


Stafi  Name 

■Dd 

PoiitioD. 


Mars 
Suit 


E. 
E. 


Saturn 

W. 

a  Aquilie 

W. 

Fomalhaut 

w. 

a  Pegasi 

w. 

Aldebaran 

E. 

Pollux 

E. 

Mam 

E. 

Sun 

E. 

a  Aquil® 

W. 

Fomalliaut 

W. 

a  Pegasi 

W. 

Pollux 

E. 

Mars 

E. 

Sun 

E. 

Fomalhaut 

W. 

a  Pegasi 

W. 

a  Arietis 

W. 

Pollux 

E. 

Mars 

E. 

Sun 

E. 

Fomalhaut  W. 

a  Pe{|;asi  W. 

o  Anetis  W. 

Pollux  E. 

Mars  E. 

Sun  E. 

Fomalhaut  W. 

a  Pegasi  W. 

a  Arietis  W. 

Aldebaran  W. 

Pollux  E. 

Bfars  E* 

Sun  E. 

a  Pe^i  W. 

a  Anetis  W. 

Aldebaran  W. 

Mars  E. 

Sun  E. 

a  Pegasi  W. 

o  Anetis  W. 

Aldebaran  W. 

Stnc  E. 

a  Arietis  W. 

Aldebaran  W. 

Sun  E. 


Midnight. 


n 


96  42  26 
124    5  15 


114 
99 
67 
51 
28 
72 
84 

111 


5  31 
19  9 
52  34 
34  43 

48  32 

36  59' 

2    2 

47    0 


109  56  51 
80  13  34 
62  48  38 
59  44  23 
71  47  30 
99  53  58 

92  15  44 
74  2  22 
30  24  42 

47  14  19 
59  55  17 
88  22  54 

104  0  26 
85  8  53 
41  44  46 
35  2  52 

48  21  5 
77  9  30 

115  29  33 
96  6  2 
53  13  3 
21  59  29 
23  637 
37  025 
66  9  14 

106  53  1 
64  42  22 
33  37  20 
25  49  36 
55  17  39 


p.  L. 

of 
Diff. 


S705 
S634 

9630 
3438 


3333 
9725 
9643 
9860 
9d89 

3679 
9949 
3880 
9780 
3009 
3133 

3059 
3391 
3316 


3194 
3956 

3159 
3379 
3^15 
9995 
3931 
3354 

3953 
till 

3900 
3168 
3083 
3990 
3493 

3516 
3198 
3130 
3348 
3466 


XVh. 


95 


5  5i 
122  31  31 


115 
100 
69 
52 
27 
70 
82 
110 


43  45 
40  42 
26  13 

58  28 
12  25 

59  2 
28  52 
16  33 


14  0 
44  51 
4 

9  29 
17  20 


111 

81 

64  13 

58 

70 

98  26  28 


117  28    9 

3611 

76  12  13 

3191 

45  18  41 

3116 

44  30  56 

3486 

87  43  55 

3174 

57    2  40 

3096 

J«  46  20 

!     3496 

93  44  44 
75  26  9 

31  48  35 

45  41  57 
58  27  37 
86  57  51 

105  27  24 
86  31  33 
43  10  37 
38  32  33 

46  55  21 
75  46  21 

116  54  39 
97  27  29 
54  39  12 

23  26  17 
21  38  7 
35  36  5 
64  47  24 

108  13  7 
66  8  33 
35    4  53 

24  26  20 
53  56  37 

118  46  31 
77  38  33 
46  46  31 
43  10  16 

89  10  35 
58  30  55 

32  25  51 


p.  L. 

of 
Diff. 


9795 
9854 

9649 
3464 
9851 
3311 
9753 
9661 
9879 
3008 

3715 
9969 
3969 
9796 
3018 
3149 

3079 
3397 
3999 
9919 
3138 
3970 

3179 
3386 
3910 
3006 
3931 
3364 

3965 
3453 
3199 
3158 
3096 
3300 
3430 

3596 
3198 
3199 
3355 
3470 

3697 
3190 
3114 
3488 

3171 
3091 
3497 


XVfflb. 


ti 


93  29  46 
120  58  13 


117 
102 
70 
54 
25 
69 
80 
108 


21  34 
]  46 

59  35 

22  27 
36  56 
21  30 
56  6 
46  30 


112  30  31 
83  15  51 
65  37  28 

56  34  55 

68  47  30 
96  59  18 

95  13  28 
76  49  49 
33  12  56 
44  9  53 

57  0  13 
85  33  4 

106  54  7 
87  54  5 

44  36  34 
32  2  28 

45  29  49 
74  23  23 


118 
98 
56 
24 
20 
34 
63 


19  32 
48  46 

5  22 
53  16 

9  53 
11  54 
25  41 


109  33  2 
67  34  44 
36  32  28 
23  3  12 
52  35  39 

120  4  36 
79  4  54 
48  14  23 
41  49  38 

90  37  19 
51)  59  15 
31     r>  V4 


P.  L 

of 
Diff. 


9744 
9873 

9666 

3499 
9864 

3301 
9763 
9679 
9897 
3096 

3751 
9977 
3999 
9611 
3035 
3165 

3085 
3334 
3973 
9994 
3151 
3983 

3183 
3394 
3908 
3017 
3941 
3374 

3976 
3461 
3199 
3151 
3110 
3307 
3436 

• 

3537 
3198 
3197 
3369 
3479 

3649 
3188 
3119 
3489 

3168 
3087 


XXPi. 


91  5^    5 
119  25  29 


118 
103 
72 
55 
24 
67 
79 
107 


58  59 

22  19 
32  40 
46  37 

2  6 
44  22 

23  43 
16  49 


113  46  24 
84  46  33 
^  ]  49 
55  0  41 
67  18  1 

95  32  27 

96  41  56 
78  13  21 
34  37  39 
42  38  5 
55  33  5 
84    8  32 

108  20  36 
89  16  28 
46  234 
30  32  36 
44  4  28 
73    037 


119 
100 
57 
26 
18 
32 
62 


44  11 
9  54 
31  32 
20  24 
41  55 
47  51 
4    5 


110  52  45 
69  0  56 
38  0  5 
21  40  12 
51  14  44 

121  22  25 

80  31  18 
49  42  18 
40  29    2 

92  4  6 
01  27  4C 


P.  L. 

of 
Diff. 


9764 
9899 

9684 
3581 
9878 


9814 


9916 
3043 

3790 
9991 


3051 
3189 

3096 
3349 
3958 
9936 
3164 
3996 

3195 
3409 
3306 
3098 
3951 
3383 

3988 
3470 
3199 
3146 
3194 
3315 
3449 

3548 
3197 
3133 
3371 
3476 

3669 

3186 
3110 
3490 

3165 
30&I 


19 
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SEPTCJUBER,  187St 


I. 


• 

AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

• 

Sidereal 
Time 

1 

1 

1 

o 

1 

of  the 

8emi- 

dlametei 

panloR 

the 
Merid- 

iao. 

EqaatioD  of 

Time, 

to  be 

mtbtracud 

jTOm 

Appmreni 
Time. 

Diff.  for 
1  hour. 

ApponHt 
Sight  Aweniion. 

DIff.  for 
1  boar. 

A^pBTtHt 

DeelinatioD. 

Diff.for 
1  boar. 

Semi, 
diameter. 

Sun. 
Mon. 
Tues. 

1 

2 
3 

h     m       ■ 

10  43  32.12 
10  47    9.64 
10  50  46.89 

9.068 
9.057 
9.046 

N.  8*^    5  16!2 
7  43  20.3 
7  21  16.9 

54.66 
54.98 
55.30 

15  53.83 
15  54.06 
15  54.30 

64!39 
64.35 
64.31 

m       N 

0  17.14 
0  36.11 
0  55.36 

0.786 
0.797 
0.808 

Wed. 
Thur. 
Frid. 

4 
5 
6 

10  54  23.89 

10  58    0.64 

11  1  37.16 

9.036 
9.027 
9.018 

6  59    6.2 
6  36  48.8 
6  14  24.7 

55.59 
55.87 
56.14 

15  54.54 
15  54.79 
15  55.04 

64.27 
64.24 
64.21 

1  14.87 
1  34.62 
1  54.59 

0.818 
0.827 
0.836 

Sat. 

Sun. 

Mon. 

7 
8 
9 

11     5  13.47 
11     8  49.59 
11  12  25.53 

9.009 
9.002 
8.994 

5  51  54.5 
5  29  18.5 
5    6  37.0 

56.38 
56.61 
56.84 

15  55.29 
15  55.54 
15  55.79 

64.18 
64.15 
64.12 

2  14.78 
2  35.15 
2  55.71 

0.845 
0.852 
0.860 

Tues. 
Wed. 
Thur. 

10 
11 
12 

11  16     1.31 
11  19  36.95 
11  23  12.47 

8.968 
8.983 
8.978 

4  43  50.5 
4  20  59.2 
3  58    3.4 

57.04 
57JW 
57.41 

15  56.05 
15  56.31 
15  56.57 

64.10 
64.08 
64.07 

3  16.43 
3  37.29 
3  58.27 

1 
0.866 
0.87L 
0.876 

Frid. 

Sat. 

Sun. 

13 
14 
15 

11  26  47.89 
11  30  23.23 
11  33  58.52 

8.973 
8.971 
8.969 

3  35    3.6 
3  11  59.9 
2  48  52.7 

57.57 
57.72 
57.86 

15  56.83 
15  57.09 
15  57.36 

64.06 
64.06 
64.06 

4  19.34 

4  40.49 

5  1.71 

0.881 
0.883 
0.885 

Mon. 

Tues. 

Wed. 

16 
17 

18 

11  37  33.77 
11  41     9.02 
11  44  44.28 

8.969 
8.960 
8.970 

2  25  42.4 
2    2  29.3 
1  39  13.7 

57.99 
58.10 
58.20 

15  57.62 
15  57.89 
15  58.  }5 

64.06 
64.06 
64.06 

5  22.95 

5  44.20 

6  5.42 

0.885 i 

0.885 

0.884; 

Thur. 

Frid. 

Sat. 

19 
20 
21 

11  48  19.58 
11  51  54.95 
11  55  30.41 

8.971 
8.975 
8.979 

1  15  55.8 
0  52  36.0 
0  29  14.6 

6QJSS 
58.36 
58.41 

15  58.42 
15  58.68 
15  58.95 

64.07 
64.08 
64.10 

6  26.62 

6  47.77 

7  8.80 

0.883 j 

0.879 

0.87^ 

Sun. 
Mon. 
Tues. 

22 
23 
24 

11  59    5.97 

12  2  41.66 
12    6  17.50 

8.985 
8.990 
8.997 

N.  0    5  51.8 

S.   0  17  32.0 

0  40  56.4 

56.46 
58.49 
58.51 

15  59.21 
15  59.48 
15  59.74 

64.11 
64.13 
64.14 

7  29.73 

7  50.53 

8  11.17 

1 

0.869, 

0.864 

0.857, 

Wed. 
Thur. 
Frid. 

25 
26 
27 

12    9  53.52 
12  13  29.74 
12  17    6.17 

9.005 
9.014 
9.023 

1     4  21.0 
1  27  45.6 
1  51     9.9 

56.52 
58.52 
96.49 

16    0.01 
16    0.28 
16    0.55 

64.17 
64.20 
64.23 

8  31.66 

8  51.94 

9  12.01 

D.849 
0.840, 
0.831  ; 

Sat 

Sun. 

Mon. 

28 
29 
30 

12  20  42.84 
12  24  19.75 
12  27  56.94 

9.033 
9.043 
9.055 

2  14  33.4 

2  37  55.9 

3  1  16.9 

58.44 
58.39 
58.33 

16    0.82 
16     1.09 
16     1.36 

64.26 
64.30 
64.34 

9  31.85 

9  51.43 

10  10.74 

0.821 
0.811 
0.799 

Tues. 

31 

12  31  34.42 

9.067 

S.   3  24  36.2 

58.25 

16     1.64 

64.38 

10  29.76 

0.787; 

M01 

rx.— Mean  Time  of  Um  S 

abtraoUng  0i.l8  teom  fh< 

B  Sidereal  Time. 

u. 
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AT  GREENWICH  MEAN  NOON. 


% 

« 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

SaL 
Sun. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Suit. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

SaL 

Sun. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 


{Sat 
;  Sun. 
!  Mon. 


Tues. 


I 

a 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Appmnnt 
Right  AMeniion. 


h      m       8 

10  43  32.16 
10  47  9.73 
10  50  47.03 

10  54  24.08 

10  58  0.88 

11  1  37.45 

11  5  13.81 
11  8  49.98 
11  12  25.96 

11  16  1.80 
11  19  37.50 
11  23  13.07 

11  26  48.54 
11  30  23.93 
11  33  5^27 

11  37  34.57 
11  41  9.87 
11  44  45.19 

11  48  20.55 
11  51  55.97 
11  55  31.48 

11  59  7.09 

12  2  42.83 
12  6  18.73 

12  9  54.80 
12  13  31.07 
12  17  7.55 

12  20  44.27 
12  24  21.23 
12  27  58.47 

12  31  36.00 


Dilt  for 
1  boor. 


Apparent 
Deelination. 


9.070 
9.059 
0.048 

9.038 
9.0^ 
9.090 

9.011 
9.004 
o.99o 

O.990 
8.985 

o.«ICHI 

8.975 
8.973 
8.971 

8.971 
8.971 
8.972 

8.973 
8.977 
8.981 

8.987 
8.992 
0.999 

9.007 
9.016 
9.025 

9.035 
9.045 
9.057 

9.069 


N. 


o 

8 
7 
7 


tt 


5  16.0 
43  19.8 
21  16.0 


Diff.for 
1  hour. 


6  59  5.0 
6  36  47.3 
6  14  22.9 

5  51  52.4 
5  29  16.1 
5    6  34.3 

4  43  47.4 
4  20  55.7 
3  57  59.6 

3  34  59.4 
3  11  55.4 
2  48  47.9 

2  25  37.2 
2  2  23.8 
1  39    7.8 

1  15  49.5 
0  52  29.4 
0  29    7.6 

N.  0    5  44.5 
S.   0  17  39.5 

0  41    4.3 

1  4  29.3 
1  27  54.2 

1  51  18.8 

2  14  42.7 

2  38    5.5 

3  1  26.8 

S.   3  24  46.3 


54.67 
54.99 
55.31 

55.60 
55.88 
56.15 

56.39 
56.62 
56.85 

57.05 
57.24 
57.43 

57.59 
57.74 

57.88 

58.01 
58.12 
58.22 

58.30 
58.37 
58.43 

58.48 
58.51 
68.53 

58.54 
68.54 
58.51 

58.46 
68.41 
68.35 

68.26 


Equation  of 

Time, 

lobe 

added  to 

Mean 

Thu, 


ni       M 

0  17.14 
0  36.12 

0  55.38 

1  14.88 
1  34.63 

1  54.62 

2  14.81 
2  35.19 

2  55.76 

3  16.48 
3  37.34 

3  58.32 

4  19.40 

4  40,56 

5  1.78 

5  23.03 

5  44.28 

6  5.52 

6  26.71 

6  47.84 

7  8.88 

7  29.83 

7  50.64 

8  11.29 

8  31.78 

8  52.06 

9  12.14 

9  31.97 

9  51.56 

10  10.87 

10  29.90 


Diir.  for 
Ihonr. 


§ 

0.786 
0.797 
0.808 

0.818 
0.827 
0.836 

0.845 
0.852 
0.860 

0.866 
0.871 
0.876 

0.881 
0.883 
0.885 

0.885 
0.885 
0.884 

0.883 
0.879 
0.875 

0.869 
0.864 
0.857 
• 

0.849 
0.840 
0.831 

0.821 
0.811 
0.799 

0.787 


SldMMl 

Time 

or 

Right  Aieeiuiioii 

of 

Mean  8nn. 


m 


10  43  49.30 
10  47  45.85 
10  51  42.41 

10  55  38.96 

10  59  35.61 

11  3  32.07 

11  7  28.62 
11  11  25.17 
11  15  21.72 

11  19  18.28 
11  23  14.84 
11  27  11.39 


11  31 
11  35 
11  39 


7.94 
4.49 
1.05 


11  42  57.60 
11  46  54.15 
11  50  50.71 

11  54  47.26 

11  58  43.81 

12  2  40.36 

12  6  36.92 
12  10  33.47 
12  14  30.02 

12  18  26.58 
12  22  23.13 
12  26  19.69 

12  30  16.24 
12  34  12.79 
12  38  9.34 

12  42  5.90 


i 


Mots.— Tho  Semldluaotor  for  Momi  Noon  maybe  amimed  the  lame  as  that  for  Apparent  Noon. 


Diff.  for  1  hour 
+9».8565 
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III. 


a 
• 


o 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 

14 
15 

16 

17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 


AT  GREENWICH  MEAN  NOON, 


o 

IS* 


245 
246 
247 

248 
249 
250 

251 
252 
253 

254 
255 
256 

257 
258 
259 

260 
261 
262 

263 
264 
265 

266 
267 
268 

269 
270 
271 

272 
273 
274 


31    275 


THE  SUN'S 


True  LONOrrUDK. 


// 


159  18  29.0 

160  16  39.3 

161  14  51.3 

162  13    4.9 

163  11  20.2 

164  9  37.1 

165  7  55.6 

166  6  15.7 

167  4  37.4 

168  3    0.6 

169  . 1  35.4 

169  59  51.8 

170  58  19.9 

171  56  49.7 

172  55  21.1 

173  53  54.2 

174  52  29.2 

175  51     6.2 

176  49  45.1 

177  48  26.1 

178  47    9.4 

179  45  54.8 

180  44  42.3 

181  43  32.1 

182  42  24.3 

188  41  18.8 

184  40  15.6 

185  39  14.6 

186  38  15.8 

187  37  19.2 

188  36  24.8 


X' 


18  10.4 
16  20.5 
14  32.5 

12  46.0 

11     1.2 

9  17.9 

7  36.4 
5  56.4 
4  18.7 

2  41.0 

1     5.8 

59  32.0 

58  0.1 
56  29.7 
55     1.1 

53  34.1 
52  9.0 
50  45.9 

49  24.7 
48  5.6 
46  48.8 

45  34.5 
44  21.5 
43  11.2 

42  3.0 
40  57.7 
39  54.4 

38  53.4 
37  54.4 
36  57.7 

36    3.2 


IMff.  for 
1  hoar. 


145.39 
143.47 
145.54 

145.61 
145.68 
145.75 

145.81 
145.88 
145.94 

146.01 
146.07 
146.14 

146.21 
146.28 
146.35 

146.42 
146.50 
146.58 

146.66 
146.75 
146.84 

146.93 
147.03 
147.12 

147.22 
147.31 
147.41 

147.50 
147.59 
147.68 

147.77 


LATITUDE 


// 


+0.58 
0.59 
0.58 

0.54 
0.46 
0.38 

0.26 

+0.13 

0.00 

-0.14 
0.25 
0.35 

0.44 
0.50 
0.54 

0.54 
0.50 
0.45 

0.36 

0.26 

-0.13 

+0.01 
0.14 
0.27 

0.39 
0.48 
0.56 

0.62 
0.63 
0.62 

+0.58 


Logarithm 

of  the 

Badins  Vector 

of  the 

Earth. 


0.0037023 
.0035963 
.0034886 

.0033792 
.0032682 
.0031557 

.0030418 
.0029266 
.0028103 

.0026931 
.0025751 
.0024564 

.0023372 
.0022176 
.0020977 

.0019778 
.0018579 
.0017379 

.0016179 
.0014979 
.0013779 

.0012578 
.0011376 
.0010172 

.0008964 
.0007753 
.0006537 

.0005316 
.0004089 
.0002855 

0.0001613 


Diillfor 
Ihoor. 


-43.7 
44.4 
45.2 

45.9 
46.5 
47.1 

47.7 

48.2 
48.6 

49.0 
49.3 
49.5 

49.7 
49.8 
49.9 

50.0 
50.0 
50.0 

50.0 
50.0 
50.0 

50.0 
50.1 
50.2 

50.4 
50.6 
50.8 

51.0 
51.3 
51.5 

-51.9 


KeanTtane 

of 
Sidereal  Oh. 


b     m       B 

3  14  0.26 
3  10  4.35 
3    6     8.44 

3  2  12.54 
2  58  16.63 
2  54  20.72 

2  50  24.81 
2  46  28.91 
2  42  33.00 

2  38  37.09 
2  34  41.18 
2  30  45.28 

2  26  49.37 
2  22  53.46 
2  18  57.55 

2  15  1.65 
2  11  5.74 
2  7  9.83 

2  3  13.92 
1  59  18.03 
1  55  22.12 

1  51  26i21 
1  47  30.30 
1  43  34.39 

1  39  38.48 
1  35  42.57 
1  31  46.66 

1  27  50.76 
1  23  54.85 
1  19  58.94 


11  16  3.(U 


HOTXt  A ooonapondato tht  tni4 eflniiios of  th9  4«te,  A'  to tht  m§sm equlao* of  4wwty  Od. 


Dlff.  for  1  hoar 
— 9«.8296  i 


.• 


IV. 


SEPTEAIBBR,  1879. 
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GBEENWICH  MEAN  TIME. 


i 

I 


THE  MOON'S 


8EMIDIAMBTER. 


HORIZONTAL    PARALLAI. 


MKRIDIAN  PA88AOX. 


▲OX. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 

26 
27 

28 
29 
SO 

31 


Noon. 


u 


Midnight 


Noon. 


14  49.1 
14  53.3 

14  58.7 

15  5.0 
15  12.3 
15  20.3 

15  29.2 
15  38.7 
15  48.8 

15  59.2 

16  9.3 
16  18.4 

16  25.7 
16  30.1 
16  30.8 

16  27.4 
16  20.0 
16     9.3 

15  56.3 
15  42.2 
15  28.2 

15  15.4 
15  4.5 
14  56.2 

14  50.4 
14  47.7 
14  47.5 

14  49.7 

14  54.0 

15  0.1 

15    7.3 


» 


14  51.0 

14  55.8 

15  1.7 

15  8.5 
15  16.2 
15  24.7 

15  33.9 
15  43.7 

15  54.0 

16  4.4 
16  14.1 
16  22.4 

16  28.3 
16  30.9 
16  29.6 

16  24.2 
16  15.0 
16    3.0 

15  49.3 
15  35.1 
15  21.5 

15  9.7 
15  0.0 
14  53.0 

14  48.7 
14  47.2 
14  48.3 

14  51.6 

14  56.9 

15  3.6 

15  11.2 


DIff.  for 
1  boar. 


I  41 

54  16.1 
54  31.7 

54  51.4 

55  14.8 

55  41.4 

56  11.1 

56  43.5 

57  18.6 

57  55.7 

58  33.9 

59  11.0 

59  44.6 

60  11.2 
60  27.2 
60  29.7 

60  17.3 
59  50.3 
59  10.9 

58  23.1 
57  31.2 
56  39.8 

55  52.9 
55  13.0 
54  42.3 

54  21.5 
54  11:0 
54  10.3 

54  18.5 
54  34.5 

54  56.6 

55  23.2 


+0.54 
0.74 
0.90 

1.04 
1.17 
1.29 

1.41 
1.51 
1.58 

1.58 
1.49 
1.88 

0.91 
+0.40 
-0.80 

0.83 
1.41 
1.85 

2.11 

2.18 
2.07 

1.82 
1.48 
1.08 

0.65 
-0.23 
+0.16 

0.51 
0.80 
1.03 

+1.17 


Midnifffat 


'// 


Dlft  for 
I  boar. 


54  23.3 

54  41.1 

55  2.7 

55  27.7 

55  55.8 

56  27.0 

57  0.8 

57  37.0 

58  14.8 

58  52.7 

59  28.5 

59  59.0 

60  20.7 
60  30.3 
60  25.4 

60  5.5 
59  31.9 

58  47.8 

57  57.4 
57  5.2 
56  15.6 

55  31.9 
54  56.5 
54  30.7 

54  15.0 
54  9.4 
54  13.3 

54  25.6 

54  44.8 

55  9.4 

55  37.5 


+0.65 
0.82 
0.97 

1.11 
1.24 
1.35 

1.46 
1.55 
1.59 

1.55 
1.40 
1.11 

0.67 
+0.11 
-0.52 

1.13 
1.65 
2.00 

2.17 
2.15 
1.96 

1.66 
1.28 
0.87 

0.44 
-0.03 
+0.34 

0.67 
0.92 
1.11 

+1.22 


b      m 

23  43.9 

6 

0  27.1 

1  9.4 

1  51.8 

2  35.3 

3  20.4 

4  8.7 

5  0.9 

5  57.5 

6  57.7 

8  0.0 

9  2.0 
10     1.7 

10  58.1 

11  51.2 

12  41.6 

13  30.4 

14  18.6 

15  7.0 


Diff.  for 
1  boar. 


16  46.4 

17  37.2 

18  28.2 

19  18.6 

20  7.5 

20  54.6 

21  39.9 

22  23.7 

23  6.6 

23  49.3 


m 
1.83 

1.78 

1.76 
1.78 
1.81 

1.96 
2.09 
2.27 

2.44 
2.56 
2.60 

2.54 
2.42 

2.28 

2.15 

2.06 
2.01 

2.01 
2.03 


15  56.2      2.07 


2.11 
2.12 
2.11 


2.07 
2.00 
1.92 

1.85 
1.80 
1.78 

1.79 


Noon. 


d 

28.1 

29.1 

0.5 

1.5 
2.5 
3.5 

4.5 
5.5 

6.5 

7.5 

8.5 
9.5 

10.5 
11.5 
12.5 

13.5 
14.5 
15.5 

16.5 
17.5 
18.5 

19.5 
20.5 
21.5 

22.5 
23.5 
24.5 

25.5 
26.5 
27.5 

28.5 
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V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aiceniloii. 


Diff. 
for  1  m. 


Declination. 


DIff. 
for  1  m. 


Hoar. 


Rlglit  Ascension. 


Diff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  1. 


h    m      s 

■ 

O          (           f/ 

0 

9  44  47.04 

S.0013 

N.18  39  53.6 

1 

9  46  47.03 

1.9985 

18  30  36.0 

2 

9  48  46.85 

1J»57 

18  21  13.4 

3 

9  50  46.5J 

1.9999 

18  11  45.8 

4 

9  52  46.00 

1.9900 

18    2  13.3 

5 

9  54  45.31 

1.9870 

17  52  35.9 

6- 

9  56  44.45 

1.9844 

17  42  53.7 

7 

9  58  43.42 

1^)815 

17  33    6.9 

8 

10    0  42.23 

1.9788 

17  2:3  15.4 

9 

10    2  40.88 

1.9762 

17  13  19.2 

10 

10    4  39.37 

1.9735 

17    3  18.4 

11 

10    6  37.69 

1.9706 

16  53  13.0 

12 

10    8  35.84 

1.9679 

16  43    3.2 

13 

10  10  33.83 

1.9653 

16  32  48.8 

14 

10  12  31.67 

iJMsan 

16  22  30.0 

15 

10  14  29.36 

1.9601 

16  12    6.8 

16 

10  16  26.89 

1.9575 

16    1  39.2 

17 

10  18  24.26 

1J»548 

15  51    7.3 

18 

10  20  21.47 

1.9599 

15  40  31.2 

19 

10  22  18.53 

1.9499 

15  29  50.9 

20 

10  24  15.45 

1.9475 

15  19    6.5 

21 

10  26  12.22 

1.9450 

15    8  18.0 

22 

10  28    8.84 

1.9425 

14  57  25.4 

23 

10  30    5.32 

iJMod 

N.14  46  28.8 

MONDAY  2. 


10  32 
10  33 
10  35 
10  37 
10  39 
10  41 
10  43 
10  45 
10  47 
10  49 
10  51 
10  53 
10  55 
10  57 

10  58 

11  0 


11 
11 
11 
11 
11 
11 
11 


2 

4 

6 

8 

10 

12 

14 


11  16 
11  17 


1.66 
57.86 
53.92 
49.&3 
45.61 
41.27 
3G.80 
32JJ0 
27.47 
22.62 
17.65 
12.56 

7.85 

2.03 
56.60 
51.05 
45.40 
39.65 
33.80 
27.85 
21.80 
15.66 

9.43 

an 

56.701 


J»78  N 

.9355 

.9031 

.9306 

.9987 

.9966 

.9345 

.9993 

.9908 

.9183 

.9163 

.9141 

.9123 

.9104 

.9065 

.9067 

axoa 

.9017 
.9000 
.8985 
.8970 
.8954 


N 


.14  35 
14  24 
14  13 
14  2 
13  50 
13  39 
13  28 
13  16 
13  5 
12  53 
12  41 
12  m 
12  18 
12  6 
11  54 
11  42 
11  30 


11 
11 


18 
6 


.8995 


10  54 
10  42 
10  30 
10  16 
10  5 
.  9  53 


28.2 
23.7 
15.3 

3.0 
46.9 
27.0 

3.4 
36.2 

5.4 
31.0 
.5.3.1 
11.8 
27.0 
iJ8.8 
47.3 
52.5 
54.5 
53.4 
49.2 
41.9 
31.5 
18.0 

1.6 
42.3 
20.2 


9.959 

9.335 

9.419 

9.501 

0.583 

9.663 

9.741 

9.819 

9.897 

9.975 

10.059 

10.137 

10J302 

10.277 

10.350 

10.424 

10.496 

10.567 

10.637 

10.706 

10.774 

10.843 

10.910 

10.977 


11.043 
11.108 
11.173 
11.236 
11.300 
11.363 
11.423 
11.483 
11.543 
11.603 
11.660 
11.718 
11.775 
11.831 
11.886 
11.940 
11.993 
19.044 
120)96 
12.148 
12.199 
12.249 
12.298 
19.345 
19J99 


0 
1 
2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  3. 


h  m 

11  17 
11  19 
11  21 
11  23 
11  25 
11  27 
11  29 
11  31 
11  33 
11  34 
11  36 
11  38 
11  40 
11  42 
11  44 
11  46 
11  48 
11  49 
11  51 
11  53 
11  55 

11  57 
U  59 

12  1 


56.70 

s 
1.8935 

N.  9  53 

50.21 

1.8912 

9  40 

43.64 

1.8899 

9  28 

37.00 

1.8887 

9  15 

30.28 

1.8874 

9    3 

23.49 

1.8861 

8  50 

16.(52 

1.8850 

8  38 

9.69 

1.8840 

8  25 

2.70 

1.8830 

8  12 

55.65 

1.8831 

8    0 

48.54 

1.8811 

7  47 

41.;38 

1.8804 

734 

34.18 

1.8795 

7  21 

26.92 

1.8787 

h      7    8 

19.62 

1.8780 

6  55 

12.28 

1.8773 

6  42 

4.90 

1.8767 

6  29 

57.49 

1.8762 

6  16 

50.05 

1.8757 

6    3 

42.58 

1.8753 

5  50 

35.09 

1.8750, 

5  37 

27.58 

1.8747 

524 

20.05 

1.8745 

5  10 

12.51 

1.8743. 

N.  4  57 

/r 


20.2 

55.3, 

27.6! 

57.r 

24.0 

48.3; 

10.1 

29.5; 

46.4 

0.91 
13.0. 
22.8' 
30.3 
35.61 
38.7 
39.7 
38.6 
35.5 
30.4 
23.4| 
14.5; 

3.7, 
51.1 
36.9, 


WEDNESDAY  4. 


12 
12 

12 
12 


3 
4 
6 

8 


12  10 
12  12 
12  14 
12  16 
12  18 
12  19 
12  21 
12  23 
12  25 
12  27 
12  29 
12  31 
12  33 
12  34 
12  36 
12  38 
12  40 
12  42 
12  44 
12  46 
12  48 


4.96 
57.40 
49.84 
42.27 
34.71 
27.16 
19.62 
12.09 

4.58 
57.09 
49.63 
42.20 
34.79 
27.42 
20.09 
12.80 

5.56 
58.37 
51.24 
44.17 
37.15 
30.20 
23.32 
ia52 

9.79 


.8749  N. 

.8741* 

.8740, 

.8740 

.8742 

.8743 

.8745, 

.8747, 

.6750 

.8754' 

.8759' 

.8763; 

.8768^ 

.8775j 

.8789 

.8789 

.8797; 

.8807, 

.6817| 


.8836 

.8847,  N. 
.8860'S. 
.8879 
■8885  0. 


44 
31 
17 
4 
51 
37 
24 
10 
57 
43 
30 
16 
3 
49 
36 
22 
9 
0  55 
0  41 
0  28 
0  14 
0  0 
0  12 
0  26 
0  40 


4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 


21.0 
3.5 

44.4 

23.7 
1.5; 

37.9 

laq 

46.8 
19.3 
50.6 
20.8 
49.9 
17.9 
44.9 
10.9) 
35.9 

0.1 
23.5 
46.2 

8.2 
29.6 
50.4 
49.4 
29.7 
10.4] 


12J98 

19.43( 

12.485 

19.530 

19.574 

12.616 

12X57 

19.698 

IS.738 

12.778 

12.818 

19.856 

19.894 

19.930 

19.966 

13JW1 

13.035 

13.069 

13.101 

13.133 

13.164 

13.196 

13.234 

13.951 


33)6 

3.339 

3Ji58 

3.389 

3.404 

3.^6 

3.448 

3.468 

3.488 

3.506 

3.534 

3.542 

3.559  I 

3.575  ' 

3.590  ■ 

3.604 

3.616 

3.698 

3.638 

3.648 

3.658 

3.668 

3.675 

3.683 
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Hoar 

Right  Aseeoiloii. 

Dlff. 
for  1  m. 

Declinatloii. 

Dlff. 

for  1  m. 

Hoar. 

Right  ABoeniiion. 

Dlff. 
for  1  m. 

Deelinatlon. 

Dilt 
for  I  m. 

TH1 

[JRSDi 

KY  5. 

SATURDAY  7. 

0 

h     in      « 

12  48    9.79 

1.8885 

S.  0  40  10.4 

I3I689 

0 

h       SI        8 

14  21  36.53 

1 
2.0310 

S.11  26  32.3 

12.859 

1 

12  50    3.14 

1.8899 

0  53  51.5 

«]3.689 

1 

14  23  38.53 

2.0356 

11  39  22.6 

19.817 

2 

12  51  56.58 

1.8914 

1     7  3r^.O 

13.694 

2 

14  25  40.81 

2.0404 

11  52  10.4 

12.774 

3 

12  53  50.11 

l.(»99 

1  21  14.7 

13.697 

3 

14  27  43.38 

2.0453 

12    4  55.5 

12.728 

4 

12  55  43.73 

1.8945 

1  34  56.6 

13.699 

4 

14  29  46.24 

2.0500 

12  17  37.8 

12.661 

5 

12  57  37.45 

1.8969 

1  48  38.6 

13.701 

5 

14  31  49.38 

2.0547 

12  30  17.3 

12.634 

6 

12  59  31.27 

1.8979 

2    2  20.7 

13.703 

6 

14  33  52.81 

2.0596 

12  42  .53.9 

12.584 

7 

13    1  25.20 

1.8997 

2  16    2.9 

13.703 

7 

14  35  56.54 

2.0647 

12  55  27.4 

12.533 

8 

13    3  19.23 

1.9014 

2  29  45.1 

13.702 

8 

14  38    0.58 

2.0700 

13    7  57.9 

12.461 

9 

13    5  13.37 

1.9033 

2  43  27.2 

13.701 

9 

14  40    4.93 

2.0750 

13  20  25.2 

12.428 

10 

13    7    7.63 

1.9054 

2  57    9.2 

13.698 

10 

14  42    9.58 

2.0802 

13  32  49.3 

12Jn4 

11 

13    9    2.02 

1.9075 

3  10  51.0 

13.694 

11 

14  44  14.55 

2.0854 

13  45  10.1 

12J)19 

12 

13  10  56^ 

1.9095 

3  24  32.5 

13.689 

12 

14  46  19.83 

2.0907 

13  57  27.6 

12.263 

13 

13  12  51.17 

1.9117 

3  38  13.7 

13.684 

13 

14  48  25.43 

2.0961 

14    9  41.7 

12.206 

14 

13  14  45.94 

1.9140 

3  51  54.6 

13.679 

14 

14  50  31.36 

2.1016 

14  21  52.4 

12.146 

15 

13  16  40.85 

1.9163 

4    5  35.2 

13.672 

15 

14  52  37.62 

2.1071 

14  33  59.5 

12.087 

16 

13  18  35.90 

1.9188 

4  19  15.3 

13.664 

16 

14  54  44.21 

2.1125 

14  46    2.9 

12.025 

17 

13  20  31.10 

1.9919 

4  32  54.9 

13.655 

17 

14  56  51.13 

2.1181 

14  58    2.5 

11.961 

18 

13  22  2a44 

1.9938 

4  46  33.9 

13.645 

18 

14  58  58.38 

2.1238 

15    9  58.3 

11.897 

19 

13  24  21.94 

1.9963 

5    0  12.3 

13.634 

19 

15    1    5.97 

2.1294 

15  2J  50.2 

11.831 

20 

13  26  17.60 

IJBOSS 

5  13  50.0 

13.690 

20 

15    3  13.91 

2.1353 

15  33  38.1 

11.764 

21 

13  28  13.41 

1J»16 

5  27  26.8 

13.606 

21 

15    5  22.21 

2.1412 

15  45  21.9 

11.696 

22 

13  30    9.39 

1.9344 

5  41    2.8 

13.593 

22 

15    7  30.85 

2.1471 

15  57    1.6 

11.627 

23 

13  32    5.54 

F] 

1.9373 

S.  5  54  38.0 
6. 

13.579 

23 

15    9  39.85 
SI 

2.15S9 

JNDA^ 

8. 16    8  37.1 
Y  8. 

11.556 

0 

13  34    1.87 

1.9404 

S.  6    8  12.3 

13.563 

0 

15  11  49.20 

9.1588 

S.  16  20    8.3 

11.484 

1 

13  35  58.38 

1.9434 

6  21  45.6 

13.546 

1 

15  13  58.91 

2.1649 

16  31  35.2 

11.411 

2 

13  37  55.07 

1JM63 

6  35  17.8 

13.527 

2 

15  16    8.99 

9.1710 

16  42  57.7 

lUTn7 

3 

13  39  51.93 

1.9494 

6  48  48.9 

13.508 

3 

15  18  19.43 

9.1771 

16  54  15.7 

11.261 

4 

13  41  48.99 

1.9597 

7    2  18.7 

13.488 

4 

15  20  30.24 

2.1832 

17    5  29.1 

11.184 

5 

13  43  46.25 

1.9560 

7  15  47.4 

13.467 

5 

15  22  41.42 

2.1894 

17  16  37.8 

11.105 

6 

13  45  43.71 

IJ93B3 

7  29  14.8 

13.445 

6 

15  24  52.97 

2.I9S6 

17  27  41.7 

11.024 

7 

13  47  41.37 

1.9697 

7  42  40.8 

13.421 

7 

15  27    4.89 

2.2018 

17  38  40.7 

10.942 

8 

13  49  39J24 

ijmi 

7  56    5.4 

13.397 

8 

15  29  17.19 

2.2082 

17  49  34.8 

10.859 

9 

13  51  37.31 

1.9697 

8    9  28.5 

13.372 

9 

15  31  29.88 

2.2146 

18    0  23.8 

10.774 

10 

13  53  35.60 

1.9734 

8  22  50.1 

13.346 

10 

15  33  42.95 

2.2210 

18  11    7.7 

10.688 

11 

13  55  34.11 

1.9770 

8  36  10.1 

13.318 

11 

15  35  56.40 

2.2272 

18  21  46.4 

10.601 

12 

13  57  32.84 

1J9808 

8  49  28.3 

13.289 

12 

15  38  10.22 

2.23;« 

18  32  19.8 

10.512 

13 

13  59  31.80 

1J»845 

9    2  44.8 

13.260 

13 

15  40  24.43 

2.2401 

18  42  47.9 

10.423 

14 

14     1  30.99 

1J»885 

9  15  59.5 

13.299 

14 

15  42  39.03 

2.2467 

18  53  10.6 

10.332 

15 

14    3  30.42 

lJ99aR 

9  29  12.3 

13.197 

15 

15  44  54.03 

2.2533 

19    3  27.8 

10.240 

16 

14    5  30.09 

1.9965 

9  42  23.2 

13.165 

16 

15  47    9.43 

2J9509 

19  13  39.4 

10.144 

17 

14    7  30.00 

90)006 

9  55  32.1 

13.131 

17 

15  49  25.22 

2JW64 

19  23  45J3 

10.048   1 

18 

14    9  30.16 

9M47 

10    8  39.0 

13.096 

18 

15  51  41.40 

2J9730 

19  33  45.4 

9.952   1 

19 

14  11  30.57 

2.0090 

10  21  43.7 

13.060 

19 

15  53  57.98 

2.271^ 

19  43  39.5 

9.852   ' 

20 

14  13  31.24 

9.0139 

10  34  46.2 

13.092 

20 

15  56  14.96 

2.2863 

19  53  27.6 

9.751   ; 

21 

14  15  32.16 

9.0176 

10  47  46.3 

12.989 

21 

15  58  32J34 

2J9930 

20    3    9.0 

9.649 

22 

14  17  33.35 

2.0991 

11    0  44.1 

124)43 

22 

16    0  50.12 

2.2997 

20  12  45.5 

.9.546 

23 

14  19  34.81 

2J)965 

11  13  39.5 

12.902 

23 

16    3    SM 

2J064 

20  22  15JJ 

9.442 

24 

14  21  3a53 

9.0310 

S.  U  26  32.3 

12.859 

24 

16    5  2a89 

2.3132 

S.20  31  3a6 

9.336 
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7 

8 

9 
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15 
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MONDAY  9. 


h    m      H 

16    5  26.89 

8 

9^139 

16    7  45.89 

9*3900 

16  10    5.29 

9.3966 

16  12  25.08 

9.3339 

16  14  45.28 

9.3401 

16  17    5.89 

9.3471 

16  19  26.92 

9.3538 

16  21  48.35 

9.3006 

16  24  10.18 

9.3871 

16  26  32.40 

9.;r738 

16  28  55.02 

9.3804 

16  31  18.05 

9.3879 

16  33  41.49 

9.3940 

16  36    5.33 

9.4006 

16  38  29.56 

9.4071 

16  40  54.18 

9.4137 

16  43  19.20 

9.4904 

16  45  44.62 

9.4971 

16  48  10.45 

9.4336 

16  50  36.66 

9.4400 

16  53    3.25 

9.4464 

16  55  30.22 

9.4997 

16  57  57.57 

9;4S00 

17    0  25.30 

9.4654 

S.20  31 
20  40 
20  50 

20  59 

21  8 
21  16 
21  25 
21  34 
21  42 
21  51 

21  59 

22  7 
22  15 
22  23 
22  31 
22  38 
22  46 

22  53 

23  1 
23  8 
23  15 
23  21 
23  28 

8.23  35 


TUESDAY  10. 


n 


38.6 

55.6 

6.1 

10.0 

7.3 

57.9 

41.7 

18.5 

48.2 

10.8 

26.2 

34.3 

35.0 

28.3 

14.1 

52.3 

22.8 

45.5 

0.3 

7.0 

5.6 

56.0 

38.2 

12.1 


17 
17 
17 
17 
17 


2 

5 

7 

10 

12 


17  15 
17  17 
17  20 
17  22 
17  25 
17  27 
17  30 
17  32 
17  35 
17  38 
17  40 
17  43 
17  45 
17  48 
17  50 
17  53 
17  56 

17  58 

18  1 
18    3 


53.42 
21.91 

50.77 
19.99 
49.58 
19.53 
49.85 
20.52 
51.53 
22.87 
54.55 
26.57 
58.92 
31.59 

4.58 
37.89 
11.51 
45.43 
19.64 
54.14 
28i)2 

3.98 
39U)1 
14.89 
50.73 


9.4718 
9.4779 
9.4840 
9.4901 
9.4969 
9.5099 
9.5089 
9.5140 
9J>106 

9.5308 
94»64 
9.5419 
9J>479 
9.5595 
9.5578 
9.5698 
9.5678 
9.5796 
9.5773 
9.5891 
9.5866 
9.5606 
9.S669 
9.5995 


S.23  41 
23  47 

23  54 

24  0 
24 
24 


5 
11 


24  17 
24  22 
24  27 
24  32 
24  37 
24  42 
24  47 
24  51 

24  56 

25  0 


25 
25 


4 
8 


25  11 
25  15 
25  18 
25  21 
25  24 
25  27 
S.25  30 


37.6 
54.6 

3.1 

3.0 
54.2 
36.6 
10.0 
34.4 
49.8 
56.1 
53.2 
41.0 
19.4 
48.4 

8.0 
18.0 
18.4 

9.1 
50.0 
21.1 
42.3 
53.6 
54.9 
46.2 
27.4 


li 

9.336 
9.999 
9.190 
9.010 
8.899 
8.786 
8.671 
8.554 
8.436 
8.317 
ftl06 
8.073 
7.950 
7.895 
7.700 
7.579 
7.443 
7.319 
7.179 
7.044 
6.908 
6.771 
6.634 
6.495 


Howr. 


Right  AnoeDidon. 


Diff. 
for  1  m. 


Deolination. 


Dirr. 

for  1  in. 


6.354 
6J214 
6.070 
5.995 
5.780 
5.639 
5.489 
5.339 
5.181 
5.096 
4.874 
4.718 
4.561 
4.406 
4.947 
4.087 
3.996 
3.763 
3.600 
3.435 
3J370 
3.105 
9.938 
2.771 
2.601 
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6 
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8 

9 

10 

11 
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14 
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16 
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WEDNESDAY  11. 


Ii     m      M 

18  3  50.73 
J8  6  26.82 
18  9  3.15 
18  11  39.72 
18  14  16.52 
18  16  53.54 
18  19  30.77 
18  22  8.20 
18  24  45.82 
18  27  23.64 
18  30  1.64 
18  32  39.80 
18  35  18.11 
18  37  56.58 
18  40  35.20 
18  43  13.97 
18  45  52.87 
18  48  31.88 
18  51  11.01 
18  53  50.23 
18  56  29.54 

18  59    8.95 

19  1  48.43 
19    4  27.97 


H 

9.5995 

S.25  30  27.4 

zm\ 

9.6035 

25  32  58.3!     d.499 

9.6075 

25  35  18.9 

,      2J357 

9.6114 

25  37  29.2 
25  «>  29.1 

2.066 

2.6159 

1.9J3 

2.6168 

25  41  18.8 

1.740 

9.6999 

25  42  58.0 

1.565 

9.6954 

25  44  26.7 

1.390 

9.6987 

25  45  44.9 

,      1J2I5 

9.6319 

25  46  52.5 

1.038 

9.6346 

25  47  49.5 

0.861 

9.6372 

25  48  35.9 

0.685 

9.6398 

25  49  11.7 

0.507 

9.6494 

25  49  36.7 
25  49  50.9 
25  49  54.3 

0.397 

9.6450 

-0.147 

9.6473 

-H).033 

9.6493 

25  49  46.9 

0.213 

9.6512 

25  49  28.7 

0.393 

9U»99 

25  48  59.7 

0.574 

9.6544 

25  48  19.8 

0.756 

9.6560 

25  47  29.0 

0.938 

9.6575 

25  46  27.3 

1.119 

9.6585 

25  45  14.7 

1.309 

9.6695 

S.25  43  51.1 

1.464 

THURSDAY  12. 


19 
19 


7 
9 


19  12 
19  15 
19  17 
19  20 
19  23 
19  25 
19  28 
19  31 
19  33 
19  36 
19  39 
19  41 
19  44 
19  47 
19  49 
19  52 
19  54 

19  57 

20  0 


20 
20 
20 
20 


2 
5 

8 
10 


7.57 
47.21 

26.89 

6.62 
46.37 
26.12 

5.86 
45.60 
25.33 

5.05 
44.74 
24,37 

3.96 
43.48 
22.94 

2.32 
41.61 
20.81 
59.92 
38.92 
17.80 
56.55 
35.16 
13.63 
51.98 


9.6608 
9^6610 
9.6617 
2.6693 
9.6695 
9.6694 
9.6693 
9.6692 
9.6690 
9.6617 
2.6610 
9.6601 
9.6599 
9.6582 
9.6571 
9.6556 
9.654J 
9.6596 
9.6509 
9.6491 
9.6470 
2.6447 
2.6494 
2.6409 
9.6377, 


S.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 
24 

S.24 


42  16.6 
40  31.1 
38  34.7 

36  27.3, 
34    8.9! 

31  39.5 
28  59.2 

26  8.0 
23  5.9 
19  52.9 
16  29.0 
12  54.2 

9  8.5 
5  11.9 
1  4.5 
56  46.3 
52  17.3 
47  37.6 
42  47.2 

37  46.1 

32  34.3 

27  11.9 
21  38.9, 
15  55.4 
10    1.4 


1.667 

1.849 

2.0K 

9.2J5 

2.399 

2.561 

2.763 

9.944 

3.196 

3.306 

3.489 

3.671 

3.853 

4.039 

4.213 

4.399 

4.573 

4.751 

4.999 

5.108 

5.985 

5.469 

5.638 

5.813 

5.987 
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0 
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20  13 

2 

20  16 

3 
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11 
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17 
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21 
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22 
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8.16 
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45.99 
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9.6960 

1.11 
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38.40 
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9.6169 

52.35 
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2i).02 
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5.47 
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41.69 

9.6017 
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9.5898 

4.21 

9.5857 

39.23 
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13.99 
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9.5798 
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56.68 

9.5637 

30.36 
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36.88 
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24  3 
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22  21 
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42.2 
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41.5 
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38.3 
12.5 
36.8 
51.2 
55.8 
50.6 
35.9 
11.6 
37.9 
54.9 

2.7 

1.3 
50.7 
31.0 

2.4 
24.9 


0 

21  13    9.72 

1 

21  15  42.26 

2 

21  18  14.50 

3 

21  20  46.45 

4 

21  23  18.10 

5 

21  25  49.44 

6 

21  28  20.48 

7 

21  30  51.21 

8 

21  33  21.63 

9 

21  35  51.73 

10 

21  38  21.52 

11 

21  40  50.99 

12 

21  43  20.13 

13 

21  45  48.95 

14 

21  48  17.45 

15 

21  50  45.63 

16 

21  53  13.48 

17 

21  55  41.01 

18 

21  58    8.21 

19 

22    0  35.08 

20 

fSi    3    1.63 

21 

22    5  27.86 

22 

22    7  53.76 

23 

fi2  10  19.33 

24 

22  12  44.56 

9.5449 
9.5396 
9.5349 
9.5300 
9^.5949 
9.5199 
9.5147 
9.5095 
9.5043 
9.4999 
3.4939 
9.4884 
9.4830 
9.4777 
9.4794 
9.4670 
9.4615 
9.4561 
9.4506 
9.4459 
9.4398 
9.4344 
9.4989 
9.4934 
9.4178 


S. 


20  58 
20  48 
20  38 
20  28 
20  18 
20  7 
19  57 
19  46 
19  35 
19  24 
19  13 
19  1 
18  50 
18  38 
18  27 
18  15 
18  3 
17  51 
17  39 
17  27 
17  14 
17  2 
16  49 
16  37 
.16  24 


38.6 
43.6 
39.9 
27.7 

7.1 
38.2 

1.2 
16.1 
22.9 
21.7 
12.7 
56.0 
31.7 
59.8 
20.5 
33.9 
40.1 
39.3 
31.6 
17.1 
55.8 
27.9 
53.5 
12.6 
25.4 


5.987 
6.160 
6J34 
6.506 
6.676 
6.845 
7.014 
7.189 
7.348 
7.513 
7.678 
7.849 
8.005 
8.166 
8.395 
8.484 
8UM0 
8.794 
8.947 
9.100 
9.953 
9.403 
9.551 
9.699 


9.845 
9.990 
10.133 
10.973 
10.413 
10.550 
10.685 
10.890 
10.954 
11.085 
11.914 
11.349 
11.469 
11.594 
11.716 
11.837 
11.955 
19.071 
19.185 
19.999 
19.410 
19.519 
19.638 
19.735 
19.839 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 
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8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  15. 


li  m  a 

22  12  44.56 
22  15  9.46 
22  17  34.04 
22  19  58.30 
22  22  22.23 
22  24  45.83 
22  27  9.10 
22  29  32.05 
22  31  54.68 
22  34  16.99 
22  36  38.98 
22  39  0.65 
22  41  22.00 
22  43  43.03 
22  46  3.75 
22  48  24.17 
22  50  44.28 
22  53  4.07 
22  55  23.55 

22  57  42.73 

23  0  1.62 
23  2  20.22 
23  4  38.52 
23  6  56.52 


9.4176 
9.4193 
9.4071 
9.4016 
9.3961 
9.3906 
9.3851 
9.3798 
9.3746 
9.3699 
9.3638 
9.3585 
9.3539 
9.3489 
9.3499 
9.3377 
9.3395 
9.3979 
9.3999 
9.3173 
9.3194 
9.3075 
9.3095 
9.9975 


S.16  24 
16   11 

15  58 
15  45 
IS  32 
15  18 
15  5 
14  52 
14  38 
14  24 
14  11 
13  57 
13  43 
13  29 
13  15 
13  1 
12  47 
12  32 
12  18 
12  4 
11  49 
11  34 
11  20 
8.11  5 


25.4 
32.0 
32.5 
26.9 
15.4 
58.2 
a5.4 

7.1 
33.4 
54.5 
10.4 
2li| 
27.3 
28.5 
24.9 
16.7 

4.0 
46.9 
25.5 

0.0 
30.5 
57.0 
19.7 
38.7 


MONDAY  16. 


23  9 
23  11 
23  13 
23  16 
23  18 
23  20 
23  22 
23  25 
23  27 
23  29 
23  31 
23  34 
23  36 
23  38 
23  40 
23  43 
23  45 
23  47 
23  49 
23  51 
23  54 
23  56 
23  58 
0  0 
0  3 


14.22 
31.64 
48.78 

5.64 
22J22 
38.53 
54.56 
10.32 
25.82 
41.06 
56.04 
10.76 
25.22 
39.43 
53.40 

7.14 
20.64 
33.90 
46.92 
59.71 
12.29 
24.66 
36.81 
48.74 

0.45 


9.9999 
9.9880 
9JI»33 
9J9787 
9ja749 
9.9695 
9.9649 
9.9605 
9J2569 
9J1518 
9.9475 
9JB43S 
9.S389 
9J9348 
9J3309 
9.9970 
9Ja930 
9.9190 
9.9151 
9.9114 
9J2079 
9.9043 
9.9007 
9.1971 
9.1935 


8.10  50 
10  36 
10  21 
10  6 

9  51 

9  36 

9  21 

9  6 

8  51 

8  35 

8  20 

8 

7 

7 

7 

7 

6 

6 

6 

6 

5 

5 

5 

4 
8.  4 


5 

50 
34 
19 

3 
48 
33 
17 

2 
46 
30 
15 
59 
44 


54.1 

6.1 
14.8 
20.3 
22.7 
22.0 
18.4 
12.0 

3.1 
51.7 
37.9 
21.7 

3.3 
42.7 
20.0 
55.4 
79M 

1.1 
31.7 

0.8 
28.5 
54.9 
20.2 
44.5 

7.9 


19.839 
19.941 
13.043 
13.143 
13.940 
13.334 
13.496 
13.517 
13.605 
13.699 
13.777 
13.859 
13.940 
14.090 
14.099 
14.175 
14.949 
14.391 
14.391 
14.459 
14.595 
14.590 
14.653 
14.713 


14.779 
14.896 
14.883 
14.934 
14.986 
15.036 
15.084 
15.198 
15.169 
15.910 
15.950 
15.989 
15.395 
15.363 
15.394 
15.495 
15.453 
15.478 
15.503 
15.597 
15.549 
15.569 
15.587 
15.603 
15.618 


80 


154 


SEPTEM  B£R^  19T». 


IX. 


GREENWICH  MEAN  TIME. 


THE  MOOX<f'S  RIGHT  A8C£NSION  AND  DECLINATION. 


Hoar. 


0 
1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Right  AMendon. 


Difr. 
for  1  m. 


D|pliDatl<m. 


Dlff. 
forlm. 


TUESDAY  17. 


h     m     H 

0  3  0.45 
0  5  11.96 
0  7  23.261 
0  9  34.41 
0  11  45.34 
0  13  56.08 
0  16  6.63 
0  18  17.00 
0  20  27.20 
0  22  37.23 
0  24  47.09 
0  26  5a78 
0  29  6.31 
0  31  15.68 
0  33  24.90 
0  35  33.96 
0  37  42i91 
0  39  51.70 
0.34 
8.85 
17.24 
25.51 


0  42 
0  44 
0  46 
0  48 


0  50  33.65 
0  52  41.68 


■ 

9.1935 
9.1903 
9.1870 
9.1838 
9.1606 
9.1774 
9.1744 
9.1714 
9.1686 
9.1658 
9.1699 
9.1601 
9.1575 
9;1549 
9.1585 
9.1501 
9.1477 
9.1453 
9.1499 
9.1406 
9.1388 
9.1367 
9.1347 

9aa99i 


S. 


7.9 


O         i 

4  44 

4  28  30.4 
4  12  52.1 
3  57  13.2 
3  41  33.8 
3  25  53.9 
3  10  13.6 
2  54  33.1 
2  38  52.6 


2 
2 
1 
1 
1 
1 


23 

7 
51 
36 
20 

4 


0  49 


12.1 
31.7 
51.4 
11.4 
31.7 
52.4 
13.7 


S. 
N. 


N. 


0  33  35.6 
0  17  58.2 
0  2  21.6 
0  13  14.1 
0  28  48.6 
0  44  22.0 

0  59  54.2 

1  15  25.1 


It 

15.618 

0 

15.639 

1 

15.643 

2 

15.653 

3 

15.661 

4 

15.669 

5 

15.674 

6 

15.675 

7 

15.675 

8 

15.674 

9 

15.679 

10 

15.669 

11 

15.664 

12 

15.658 

13 

15.650 

14 

15.640 

15 

15.699 

16 

15.616 

17 

15.609 

18 

15.585 

19 

15.566 

20 

15.547 

21 

15.596 

22 

15.503 

23 

WEDNESDAY  18. 


0  54 
0  56 
0  59 
1 
3 
5 
7 
9 
11 
13 
16 
18 
20 
22 
24 
26 
28 
30 
32 
35 
37 
39 
41 
43 

J2 


49.59 
57.39 

5.09 
12.69 
20.19 
27.60 
34.92 
42.16 
49.32 
5039 

3.38 
10.31 
17.18 
23.99 
30.73 
37.41 
44.04 
50.63 
57.18 

3.69 
10.16 
16.58 
22.97 
29.34 
35.70 


9.1309 
9.1999 
9.1975 
9.1958 
9.1943 
9.1998 
9.1914 
9.1900 
9.1180 
9bll79 
9.1160 
9.1150 
9.1140 
9.1199 
9.1118 
9.1109 
9.1101 
9.1095 
9.1068 
9.1089 
9.1075 
9.1068 
9.1063 
9.1061 
9.1058 


N. 


1  30 

1  46 

2  1 
2  17 
2  32 
2  47 


3 
18 
33 
49 

4 
19 
34 
49 

4 
19 

49 
4 
19 
633 

6  48 

7  3 
7  17 

N.  7  32 


3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 


54.6 
22.7 
49.3 
14.3 
37.6 
59.0 
18.6 
3a2 
51.7 

5.1 
16.4 
25.4 
32.0 
36.1 
37.7 
36.7 
32.9 
46A 
17.1 

4.9 
49.7 
31.4 
10.01 
45.4 
17.5 


15.480 
15.455 
15.430 
15.409 
15.379 
15.349 
15^10 
15.975 
15JM0 
15J»5 
15.169 
15.130 
15.089 
15.047 
15.005 
14.960 
14.914 
14.868 
14.891 
14.779 
14.791 
14.669 
14.616 
14.569 
14.506 

as 


Hoar. 


Right  Atcennion. 


Diff. 
for  1  ni. 


Declination. 


Dlff. 
fori  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  19. 


1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 


m 

45 

47 

49 

51 

54 

56 

58 

0 

2 

4 

6 

8 

10 

12 


2  15 
2  17 
19 
21 
23 
25 
27 
2  29 
2  31 
234 


2 
2 
2 
2 
2 


K 

« 

a5.70 

9.1058 

42.04 

9.1054 

48.a5 

9.1050 

54.64 

9.1046 

0.93 

9.1047 

7.21 

9.1047 

13.49 

9.1047 

19.77 

9.1047 

26.05 

9.1047 

32.34 

9.1049 

38.64 

9.1050 

44.95 

9.1059 

51.26 

9.1054 

57.59 

9.1056 

3.95 

9.1009 

10.34 

9.1067 

16.75 

9.1071 

23.19 

9.1076 

29.66 

9.1081 

36.16 

9.1086 

42.70 

9.1003 

49.28 

9.1100 

55.90 

9.1107 

2.57 

9.1115 

7 

7 
8 
8 


N.  7  32 

46 
1 

15 
8  29 
8  44 

8  58 

9  12 
9  26 
9  40 
9  54 

10  8 
10  22 
10  35 

10  49 

11  2 
11  16 
11  29 
11  43 

11  56 

12  9 
12  22 
12  35 

N12  48 


17.5 
46.2 
11.5 
33.3 
51.6 

6.3 
17.3 
24.5 
28.0 
27.4 
22.8 
14.3 

1.7 
44.9 
23.9 
58.7 
29.2 
55.2 
16.7 
3a7 
46.2 
54.0 
57.1 
55.51 


FRIDAY  20. 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


36 
38 
40 
42 
44 
46 
48 
50 
53 
55 
57 
59 
1 
3 
5 
7 
10 
12 
14 
16 
18 
20 
22 
25 


3  27 


9.28 

9.11991 

N.i 

16.04 

9.1130 

22X5 

9.1140 

29.72 

9.1149 

36.64 

9.1158 

43.62 

9.1169 

50.66 

9.1179 

57.76 

9.1189 

4.93 

9.190O 

12.16 

9.1911 

19.46 

9.19B3 

26.83 

9.1934 

34.26 

9.1946 

41.77 

9.1958 

49.36 

9.1971 

57.02 

9.1963 

1( 

4.76 

9.1997 

1 

12.58 

9.1311 

1 

20.49 

9.1395 

1 

28.48 

9.1338 

1 

36.55 

9.1350 

44.69 

9.1364 

1 

52.92 

8.1379 

^ 

1.24 

9.1395 

9.66 

9.1411 

N.l 

1 

14 
27 
40 
52 

5 
17 
29 
41 
54 

6 
18 
29 
41 
53 

4 
16 
27 
39 

6  50 

7  1 
12 
23 
34 
44 


49.1 
37.9 
21,8 
0.7 
34.6 
3.3 
26.8 
45.1 
58.2 
6.0 
8.5 
5.6 
57.2 
43.3 
23.9 
58.9 
28.3 
52.0 
10.0 
22.3 
28.7 
29.2 
23.9 
12.7 
55.5 


ti 

4J506 
4.450 
4.393 
4.335 
4J975 
4.914 
4.151 
4.089 
4U»4 

13.956 
3.^0 
3.694 
3.7% 
3.685 
3.615 
3.544 
3.470 
3i395 
3J90 
3.945 
3.160 
3.091 
3J)19 

19.993 


19.653 
19.779 
19.690 
19.606 
19.591 
19.435 
19.348 
19J361 
19.174 
19U)66 
11.997 
IIJMM 
11.814 
11.799 
11.630 
11.536 
11.449 
11.347 
11.959 
11.156 
11.067 
10.960 
10.869 
10.763 
10369 
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«£PT£MB£R,  187d« 


Id6 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Boar. 

Sight  Ateentton. 

DMT. 
for  1  m. 

DedlBsllai. 

Dur. 

forlm. 

Hour. 

Bight  A0eeiuloo. 

Dllt 
for  1  m. 

DMUmtlon. 

Dur. 

for  Im. 

SAT 

VBDA 

lY  21. 

M(HmAY23. 

h     m     a 

■ 

CI// 

ti 

h    m     1 

H 

_       o       »        «/ 

It 

0 

8  27    9.66 

S.1411 

N.17  44  55.5 

10.669 

0 

5  11  39.73 

9J»iO 

N.24    9  4a4 

5J85 

1 

3  29  18.17 

9.1495 

17  55  32.2 

10.669 

1 

5  13  52.30 

8.9000 

24  14  50.8 

50)60 

2 

3  31  26.76 

9.1439 

18    6    2.9 

10.461 

2 

5  16    4.92 

SJBiOO 

24  19  5a7 

4MS 

3 

3  33  35.43 

9.1454 

18  16  27.5 

10.358 

3 

5  18  17.58 

9JI114 

24  24  4ai 

4.810 

4 

3  35  44.20 

9.1470 

18  26  45.9 

10.955 

4 

5  20  30.29 

9J»193 

24  29  28.0 

4^685 

5 

3  37  53.06 

9.1486 

18  36  58.1 

10.150 

5 

5  22  43.06 

9.9139 

24  84    5.4 

4.560 

6 

3  40    2.02 

9.1501 

18  47    a9 

10.044 

6 

5  24  55.88 

9.9140 

24  38  35.3 

4.435 

7 

3  42  11.07 

9.1516 

18  57    3.4 

9.939 

7 

5  27    8.74 

9.9145 

24  42  57.7 

4.310 

8 

3  44  20.21 

9.1531 

19    6  56.6 

9.833 

8 

5  29  21.63 

9J9K')8 

24  47  12.6 

4.185 

9 

3  46  29.44 

9.1546 

19  16  43.4 

9.796 

9 

5  31  34.56 

9.9158 

24  51  20.0 

4.060 

10 

3  48  38.76 

9.1509 

19  26  23.8 

9.690 

10 

5  33  47.53 

9J9164 

24  55  19.8 

3.933 

11 

3  50  48.18 

9.1579 

19  35  57.8 

9.519 

11 

5  36    0.53 

9^9168 

24  59  12.0 

3.806 

12 

3  52  57.70 

9.1505 

19  45  25.3 

9.404 

12 

5  38  13.54 

9.9173 

25    2  56.6 

3.680 

13 

3  55    7.32 

9.1610 

19  54  46.3 

9JB96 

13 

5  40  26.60 

9J3179 

25    633.6 

3.554 

14 

3  57  17.03 

9.1095 

20    4    0.8 

9.187 

14 

5  42  39.68 

9.9189 

25  10   ai 

3.498 

15 

3  59  26.83 

9.1641 

20  13    8.7 

9.077 

15 

5  44  52.78 

9J2185 

25  13  25.0 

3J01 

16 

4    1  36.73 

9.1658 

20  22  10.0 

8.067 

16 

5  47    5.90 

9J2188 

25  16  39.3 

3.175 

17 

4    3  46.72 

9.1674 

20  31    4.7 

8.856 

17 

5  49  19.03 

9JB190 

25  19  4a0 

3.048 

18 

4    5  56.81 

9.1689 

20  39  52.7 

8.744 

18 

5  51  32.18 

9Jil88 

25  22  45.1 

9J91 

19 

4    8    6.99 

9.1704 

20  48  34.0 

8.633 

19 

5  53  45.34 

9J9194 

25  25  36.6 

9.794 

20 

4  10  17.26 

9.1731 

20  57    8.6 

8.590 

20 

5  55  58.50 

9Jil94 

25  28  20.4 

9J66 

21 

4  12  27.63 

9.1737 

21    5  36.4 

8.406 

21 

5  58  11.67 

9J2195 

25  30  56.6 

9.540 

22 

4  14  38.09 

9.17Sa 

21  13  57.4 

8.993 

22 

6    0  24.84 

9JI194 

25  33  25.2 

9.419 

23 

4  16  48.65 
SU 

9.1767 

NDAY 

N.21  22  11.6 
22. 

8.179 

23 

6    2  38.001 
TU 

9ill04 
ESDA 

N.25  35  46.1 
Y  24. 

42^885 

0 

4  18  59.29 

9.1789 

N.21  30  18.9 

8.064 

0 

6    4  51.16 

9JI193 

Nii5  37  59.4 

9.158 

1 

4  21  10.0 

9.1797 

21  38  19.3 

7.949 

1 

6    7    4.31 

9JU91 

25  40    5.1 

9401 

2 

4  23  20.86 

9.1819 

21  46  12.8 

7.833 

2 

6    9  17.45 

9J9190 

25  42    3.2 

1.005 

3 

4  25  31.78 

9.1898 

21  53  59.3 

7.716 

3 

6  11  30.59 

9.9189 

25  43  53.7 

1.778 

4 

4  27  42.79 

9.1841 

22    1  38.8 

7.699 

4 

6  13  43.71 

9ill84 

25  45  36.6 

1.651 

5 

4  29  53^ 

9.1855 

22    9  11.2 

7.481 

5 

6  15  56.80 

9.9180 

25  47  11.8 

1.593 

6 

4  32    5.06 

9.1870 

22  16  36.6 

7.365 

6 

6  18    9.87 

9.9176 

25  48  39.4 

1.396 

7 

4  34  16.33 

9.1885 

22  23  55.0 

7JI47 

7 

6  20  22.91 

9.9171 

25  49  59.4 

1^969 

8 

4  36  27.68 

9.1899 

22  31    6.3 

7.199 

8 

6  22  35.92 

9.9167 

25  51  11.7 

1.141 

9 

4  38  39.12 

9.1913 

22  38  10.5 

7.010 

9 

6  24  48.91 

9.9109 

25  52  16.3 

1.013 

10 

4  40  50.64 

9.1997 

22  45    7.5 

6.690 

10 

6  27    1.86 

9.9155 

25  53  13.3 

0.886 

11 

4  43    2.24 

9.1940 

22  51  57.3 

6.770 

11 

6  29  14.77 

9J9146 

25  54    2.7 

0.760 

12 

4  45  13.92 

9.1954 

22  58  39.9 

6,650 

12 

6  31  27.64 

8.9141 

25  54  44.6 

0.635 

13 

4  47  25.68 

9.1969 

23    5  15.3 

6J»0 

13 

6  33  40.46 

9.9139 

25  55  ia9 

0Ji08 

14 

4  49  37.52 

9.1979 

23  11  43.5 

6.409 

14 

6  35  53.23 

9JI195 

25  55  4&6 

0.388 

15 

4  51  49.43 

9.1999 

23  18    4.4 

6.988 

15 

6  38    5.96 

9.9116 

25  56    4.8 

0.956 

16 

4  54    1.42 

93)04 

23  24  18.1 

6.167 

16 

6  40  18.63 

9JU06 

25  56  ia4 

o*iao 

17 

4  56  13.48 

9.9015 

23  30  24.5 

6.046 

17 

6  42  31.24 

9.9007 

25  56  20.5 

-kOJXA 

18 

4  58  25.60 

9.9096 

23  36  23.6 

5.994 

18 

6  44  43.80 

8J9087 

25  56  16.9 

-o^ua 

19 

5    0  37.79 

9J9037 

23  42  15.4 

5.801 

19 

6  46  56.29 

9.9076 

25  56    5.8 

0348 

20 

5    2  50.05 

9.9049 

23  47  59.8 

5.678 

20 

6  49    8.71 

8.9065 

25  55  47.2 

0.379 

21 

5    5    2.38 

9.3060 

23  53  36.8 

.'».555 

21 

6  51  21.07 

25  55  21.2 

0.496 

22 

5    7  14.77 

9.9071 

23  59    6.4 

5.431 

22 

6  53  38.35 

9J9041 

25  54  47.7 

0^699 

23 

5    9  27J22 

94W80 

24    4  28.6 

5.308 

23 

6  55  45.55 

9.908^7 

25  54    6.6 

0^748 

M 

5  11  39.73 

ftjao9o 

NJ24    9  43.4 

5.185 

24 

6  57  57.68 

4L9014 

NJ25  53  18.0 

0^873 
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GREENWICH  MEAN  TIME. 

THE  MOOJN'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hour. 

Right  Aaeenslon. 

Difr. 

for  Im. 

Peellnation. 

Dim 

for  1  in. 

Hoar. 

Right  AicenHion. 

Difr. 

for  1  m. 

Deelination. 

Dur. 

for  1  m. 

WED 

NESD 

AY  25. 

FRIDAY  27. 

h     m      ■ 

1 

1     _        o  -    '        " 

II 

b       ID        N 

H 

1                 O         1          II 

n 

0 

6  57  57.68 

9.S014 

N.25  53  18.0 

0.873 

0 

8  41  17.25 

2.0909 

N.22  54  26.5 

6.417 

1 

7    0    9.72 

SiXXX) 

25  52  21.9 

0.996 

1 

8  43  22.62 

2.0860 

1     22  47  58.4 

6.590 

2 

7    2  21.68 

2.1987 

25  51  18.4 

1.120 

2 

8  45  27.82 

;     2.0852 

22  41  24.1 

6.694  , 

3 

7    4  33.55 

2.1971 

25  50    7.5 

1.244 

3 

8  47  32.85 

;     2.0824 

,     22  34  4,3.6 

6.726 

4 

7    6  45.33 

2.1966 

25  48  49.2 

1.367 

4 

8  49  37.70 

;     2.0793 

'     22  27  57.0 

6.898 

5 

7    8  57.02 

2.1941 

1     25  47  23.5 

1.490 

5 

8  51  42.37 

2.0763 

,     22  21    4.3 

6JH9 

6 

7  11    8.62 

2.1925 

25  45  50.4 

1.614 

6 

8  53  46.86 

2.0734 

22  14    5.5 

7.030 

7 

7  13  20.12 

2.1906 

25  44    9.9 

1.736 

7 

8  55  51.17 

2.0704 

22    7    0.7 

7.130 

8 

7  15  31.51 

2.1890 

25  42  22.1 

1.859 

8 

8  57  55.30 

2.0674 

21  59  49.9 

7.929 

9 

7  17  42.80 

2.1872 

25  40  26.9 

1.980 

9 

8  59  59.26 

2.0645 

21  52  33.2 

7J28 

10 

7  19  53.98 

2.1654 

25  38  24.5 

2.101 

10 

9    2    3.04 

2.0614 

21  45  10.6 

7.496  1 

11 

7  22    5.05 

2.1836 

25  36  14.8 

2.223 

11 

9    4    6.63 

2.0584 

21  37  42.1 

7.594 

12 

7  24  16.01 

2.1818 

25  33  57.8 

2.343 

12 

9    6  10.05 

2.0555 

21  30    7.7 

7JBtl 

13 

7  26  26.86 

2.1798 

25  31  33.6 

2.464 

13 

9    8  13.29 

2.0525 

21  22  27.6 

7.717 

14 

7  28  37.59 

2.1778 

25  29    2.1 

2.585 

14 

9  10  16.35 

2.0496 

21  14  41.7 

7.814 

15 

7  30  48.20 

2.1758 

25  26  23.4 

2.705 

15 

9  12  19.23 

2.0465 

21     6  50.0 

7.910 

16 

7  32  58.69 

2.1738 

25  23  37.5 

2.825 

16 

9  14  21.93 

2.0436 

20  58  52.6 

BMOS 

17 

7  35    9.05 

2.1716 

25  20  44.4 

2.944 

17 

9  16  24.46 

2.0407 

20  50  49.5 

BJ099  I 

18 

7  37  19.28 

2.1694 

25  17  44.2 

3.063 

18 

9  18  26.81 

2.0376 

20  42  40.8 

8.192 

19 

7  39  29.38 

2.1673 

25  14  36.9 

3.181 

19 

9  20  28.98 

2.0346 

20  34  26.5 

8.284  , 

20 

7  41  39.35 

2.1652 

25  11  22.5 

3jaS9 

20 

9  22  30.97 

2.0318 

20  26    6.7 

6.376  ' 

21 

7  43  49JK) 

2.1630 

25-8    1.0 

3.418 

21 

9  24  32.79 

2.0988 

20  17  41.4 

8.468 

22 

7  45  58.91 

2.1605 

25    4  32.4 

3.535 

22 

9  26  34.43 

2.0258 

20    9  10.6 

8.559 

23 

7  48    8.47 
THU 

2.1562 

• 

\BBDA 

N.25    0  5a8 
T  26. 

3.652 

23 

9  28  35.89 
SAl 

2.0239 

'VRDA 

N.20    0  34.3 
lY  28. 

8j6S0 

0 

7  50  17.89 

2.1558 

N.24  57  14.2 

3.769 

0 

9  30  37.18 

2.0201 

N.19  51  52.6 

8.739 

1 

7  52  27.17 

2.1535 

24  53  24.6 

3.885 

1 

9  32  38.30 

2.0172 

19  43    5.6 

8.898 

2 

7  54  36.31 

2.1511 

24  49  28.1 

4.000 

2 

9  34  39.24 

2.0142 

19  34  13.3 

8.915 

3 

7  56  45.30 

2.1487! 

24  45  24.7 

4.115 

3 

9  36  40.01 

2.0114 

19  25  15.8 

9.009 

4 

7  58  54.14 

2.1461 

24  41  14.4: 

4.iS30 

4 

9  38  40.61 

2.0086 

19  16  lai 

9J0e9 

5 

8    1    2.83 

2.1435 

24  36  57.2 

4.344 

5 

9  40  41.04 

2.0058 

19    7    5.2 

9.175 

6 

8    3  11.36 

2.1409 

24  32  33.2 

4.457 

6 

9  42  41.30 

2.0029 

18  57  52.1 

9.261 

7 

8    5  19.74 

2.1384 

24  28    2.4 

4.570 

7 

9  44  41.39 

2.0001 

18  48  33.9 

9.346 

8 

8    7  27.97 

2.1358 

24  23  24.8 

4.683 

8 

9  46  41.31 

1.9974 

18  39  10.6 

9.430 

9 

8    9  36.04 

2.1332 

24  18  40.5 

4.794 

9 

9  48  41.07 

1.9947 

18  29  42.3 

9.514 

10 

8  11  43.95 

2.1305 

24  13  49.5 

4.906 

10 

9  50  40.67 

1.9920 

18  20    9.0 

9.596 

11 

8  13  51.70 

2.1277 

24    8  51.8 

5.018 

11 

9  52  40.10 

1.9891 

18  10  30.8 

9j678 

12 

8  15  59.28 

2.1250 

24    3  47.4 

5.128 

12 

9  54  39.3fi 

1.9863 

18    0  47.7 

9.759 

13 

8  18    6.70 

2.1224 

23  58  36.4 

5.238 

13 

9  56  38.46 

1.9836 

17  50  59.7 

9.810 

14 

8  20  13.96 

2.1197 

23  53  18.8 

5.348 

14 

9  58  37.40 

1.9811 

17  41    a9 

9M0 

15 

8  22  21.06 

2.1170 

23  47  54.6 

5.458 

15 

10    0  36.19 

1.9785 

17  31    9.3 

lOMO 

16 

8  24  27.99 

2.1141 

23  42  23.8 

5.568 

16 

10    2  34.82 

1.9759 

17  21    6.9 

10.079 

17 

8  26  34.75 

2.1111 

23  36  46.5 

5.675 

17 

10    4  33.30 

1.9734 

17  10  59.8 

10.157 

18 

8  28  41.33 

2.1082 

23  31    2.8 

5.788 

18 

10    6  31.62 

1.9710 

17    0  48.1 

10J»4 

19 

8  30  47.74 

2.1055 

23  25  12.7 

5.889 

19 

10    8  29.79 

1.9683 

16  50  31.8 

10.310  , 

20 

8  32  53.99 

2.1027 

23  19  16.2 

5.995 

20 

10  10  27.81 

1.9658 

16  40  10.9 

10J)85 

21 

8  35    0.07 

2.0999 

23  13  las 

6.109 

21 

10  12  25.68 

1.9639 

16  29  45.5 

10.461 

22 

8  37    5.98 

2.0971 

23    7    4.0 

6.908 

22 

10  14  23.40 

1.9608 

16  19  15.6 

10.536 

23 

8  39  11.71 

8.0939 

23    0  48.4 

6J13 

23 

10  16  20.98 

1.9584 

16    8  4U2 

10.611 

24 

8  41  17.25 

2.0909 

N.22  54  26.5 

6.417 

24 

10  18  18.41 

1.9560 

N.15  58    2.3 

10.684 

XII. 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Hiffbt  Afoanidoii. 

DIff. 
for  1  m. 

Dedinatlon. 

Diff. 
forlm. 

Hour. 

Bight  Aieenslon. 

Dlff. 
for  1  m. 

Declination. 

Dlff. 
for  1  m. 

SUNDAY 

29. 

• 

MONDAY  30. 

h     ni     H              ■ 

O        t        II 

// 

Ii     m     M 

a 

O        1          II 

It 

0 

10  18  18.41 

1.9560 

N.15  58    2.3 

10.684 

0 

11    4  39.23 

1.9099 

N.ll  22  23.7 

19J317 

1 

10  20  15.70 

1.9537 

15  47  19.1 

10.756 

I 

11    6  33.78 

1.9065 

11  10    9.1 

19.971 

2 

10  22  12.85 

1.9514 

15  36  31.6 

10.898 

2 

11    8  28.25 

1.9073 

10  57  51.2 

19.395 

3 

10  24    9.87 

1.9493 

15  25  39.8 

10.898 

3 

11  10  22.65 

1.9060 

10  45  30.1 

19.377 

4 

10  26    6.75 

1.9469 

15  14  43.8 

10.968 

4 

11  12  16.97 

1.9047 

10  33    5.9 

19.499 

5 

10  28    a49 

1.9446 

15    3  43.6 

11.038 

5 

11  14  11.21 

1.9034 

10  20  36.6 

19.481 

6 

10  30    0.10 

1.9494 

14  52  39.3 

11.106 

6 

11  16    5.38 

iaM99 

10    8    8.2 

19.539 

7 

10  31  56.58 

1.9404 

14  41  .30.9 

11.174 

7 

11  17  59.48 

li)019 

9  55  34.8 

19.583 

8 

10  33  52.94 

1.9383 

14  30  18.5 

11J240 

8 

11  19  53.52 

1.9003 

9  42  58.4 

19.631 

9 

10  35  49.17 

1.9361 

14  19    2.1 

11J07 

9 

11  21  47.50 

1.8999 

9  30  19.1 

19.679 

10 

10  37  4.5.28 

1.9341 

14    7  41.7 

11.373 

10 

11  23  41.42 

1.8989 

9  17  36.9 

19.798 

11 

10  39  41.27 

1.9393 

13  56  17.4 

11.438 

11 

11  25  35.28 

1.8979 

9    4  51.8 

19.775 

12 

10  41  37.14 

1.9303 

13  44  49.2 

11.503 

12 

11  27  2J).08 

1.8963 

8  52    3.9 

19.891 

13 

10  43  32.89 

1.9983 

13  33  17.1 

11.567 

13 

11  29  22.83 

1.8955 

8  39  13.3 

19.866 

14 

10  45  28.53 

1.9965 

13  21  41.2 

11.699 

14 

11  31  16.54 

1.8949 

8  26  20.0 

190)10 

15 

10  47  24.07 

1.9947 

13  10    1.6 

11.691 

15 

11  33  10.21 

1.8041 

8  13  24.1 

19.953 

16 

10  49  19.49 

1.9398 

12  58  18.3 

11.759 

16 

11  35    3.83 

1.8934 

8    0  25.7 

19.994 

17 

10  51  14.80 

1.9910 

12  46  31.4 

11.819 

17 

11  36  57.41 

1.8938 

7  47  24.8 

13.036 

1  18 

10  53  10.01 

1.9194 

12  34  40.9 

11.879 

18 

11  38  50.96 

1.8993 

7  34  21.4 

13.077 

19 

10  55    5.12 

1.9177 

12  22  46.8 

11.939 

19 

11  40  44.48 

1.8918 

7  21  15.6 

13.117 

20 

10  57    0.13 

1.9160 

12  10  49.1 

11.991 

20 

11  42  37.97 

1.8019 

7    8    7.4 

13.156 

21 

10  58  55.04 

1J)144 

11  58  47.9 

19.050 

21 

11  44  31a43 

1.8908 

6  54  56.9 

13.194 

22 

11    0  49.86 

1.9199 

11  46  43.2 

19.108 

22 

11  46  24.87 

1.8905 

6  41  44.1 

13.933 

23 

11    2  44.59 

1.9114 

11  34  35.1 

19.163 

23 

11  48  18.29 

1.8903 

6  28  29.0 

13J370 

24 

11    4  39.23 

1.9099 

N.ll  22  23.7 

19.917 

24 

11  50  11.70 

1.8901 

N.  6  15  11.7 

13.307 

• 

PHASE 

;s  OF  TH 

E  MOON. 

#  New  } 

iloon,      .     . 

a            .            •            a 

i 

9               »               »                     * 

d         h 

I    12 

m 

53.3 

3)   First  ( 

Quarter, .     . 

.           a           •           • 

a            a           a            K 

)      2 

3.5 

O  Full  ^i 

[oon,       .     . 

a            a            •           a 

a            a            a            1( 

3     17 

4.7 

a  T.ast(^ 

tuarter,  .     . 

.            •           a            1 

a            a           a           2^ 

1       1 

21.7 

<C  Perige 

<^3    .             «                   m                  m 

d 

14 

h 

16.4 

lA 

.     26 

13.8 

^k 

— r~o~ 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Id 

Star's  Name 

p.  L. 

p.  L. 

P.L. 

1 

p.  L. 

and 

Noon. 

of 

1I1»>. 

of 

Vlh. 

of 

IXh. 

of 

5 

PoBition. 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

W. 

O          t        II 

28  25  46 

3330 

O          1        II 

29  51  31 

3306 

oil' 

31  17  33 

3199 

O           1         II 

32  43  52 

9178 

Antares 

E. 

57  15  20 

9619 

55  41  17 

9819 

54    7    5 

9805 

52  32  43 

9796 

Saturn 

E. 

98  26    5 

S800 

91  51  37 

9799 

90  16  58 

9783 

88  43    8 

9775 

a  AquiliB 

E. 

104    2  3d 

3630 

102  44  36 

9611 

101  26  14 

3594 

100    7  33 

9578 

6 

Sun 

W. 

39  59  25 

3114 

41  27  17 

3103 

42  55  23 

3091 

44  23  44 

9979 

Antares 

E. 

44  38  20 

9759 

43    2  58 

9751 

41  27  26 

9744 

39  51  45 

9737 

Saturn 

E. 

80  45  11 

9rJ9 

79    9  13 

9793 

77  33    4 

9714 

75  56  43 

9704 

a  AquilaR 

E. 

93  30    4 

3510 

92    9  51 

3500 

90  49  27 

3490 

89  28  52 

9489 

7 

Sun 

W. 

51  49    5 

3039 

53  18  51 

3009 

54  48  52 

9097 

56  19    6 

9M5 

Spica 

W. 

15  31  38 

9934 

17    3  14 

9880 

18  35  59 

9833 

20    9  44 

9794 

Aiitares 

E. 

31  51    6 

9706 

30  14  34 

9701 

28  37  56 

9696 

27    1  11 

90B9 

Saturn 

E. 

67  51  51 

9658 

m  14  15 

9649 

64  36  26 

9639 

62  58  24 

9699 

a  Aquils 

E. 

82  43  53 

3453 

81  22  36 

3449 

80    1  15 

3447 

78  39  52 

9447 

Fomalhaut 

E. 

114  20  35 

9865 

112  47  31 

9850 

111  14    8 

9835 

109  40  26 

9831 

8 

Sun 

W. 

63  54  10 

9997 

65  25  55 

9914 

66  57  56 

9901 

68  30  13 

9800 

Spica 

W. 

28    9    6 

9663 

29  46  35 

9644 

31  24  30 

9696 

33    2  49 

9G0e 

Saturn 

E. 

54  44  52 

9580 

53    5  29 

9569 

51  25  51 

9550 

49  45  59 

9Me 

a  Aquilte 

E. 

71  53  16 

3463 

70  32  11 

3471 

69  11  14 

3481 

67  50  29 

3483 

Fomalhaut 

E. 

101  47  28 

9754 

100  12    0 

9749 

98  36  16 

9730 

97    0  16 

9717 

a  Pegasi 

E. 

119    9  30 

3109 

117  41  31 

3089 

116  13    0 

3057 

114  43  58 

9094 

1 

9 

Sun 

W. 

76  15  32 

9898 

77  49  24 

9815 

79  23  32 

S8Q9 

80  57  57 

9790 

Spica 

W. 

41  20  -2 

9539 

43    0  31 

9517 

44  41  20 

8504 

46  22  28 

9188 

Saturn 

E. 

41  23    7 

9497 

39  41  50 

9487 

38    0  18 

9477 

36  18  32 

9467 

a  AquiliB 

E. 

61  10  45 

a^SB 

59  51  55 

3613 

58  33  35 

3645 

57  15  49 

9680 

Fomalhaut 

E. 

88  56  14 

9659 

87  18  39 

9649 

85  40  50 

9638 

84    2  46 

9097 

a  Pegasi 

E. 

107  11  42 

9997 

105  39  57 

9908 

104    7  48 

9890 

102  35  16 

9833 

10 

Sun 

W. 

88  54    8 

9796 

90  30  13 

9714 

92    6  34 

9701 

93  43  12 

9689 

Spica 

W. 

54  52  57 

9493 

56  35  59 

9410 

58  19  20 

9397 

60    2  59 

3384 

a  Aquiloe 

E. 

50  57  58 

3999 

49  45  11 

4003 

48  33  34 

4084 

47  23  17 

4178 

Fomalhaut 

E. 

75  49    0 

9579 

74    9  36 

9570 

72  30    0 

9563 

70  50  14 

9555 

a  Pegasi  • 

E. 

94  47  21 

9797 

93  12  49 

9784 

91  38    0 

9779 

90    255 

1 

9780 

11 

Sun 

W. 

101  50  33 

9698 

103  28  50 

9615 

105    7  24 

9604 

106  46  14 

9593 

Spica 

W. 

68  45  43 

9394 

70  31    8 

9311 

72  16  51 

9300 

74    2  51 

9389 

Aiitares 

w. 

22  59    4 

9389 

24  48    4 

9360 

26  27  36 

9339 

28  12  39 

9991 

Fomalhaut 

E. 

02  29    2 

9597 

60  48  26 

9593 

59    7  45 

9591 

57  27    1 

9590 

a  Pegasi 

E. 

82    3  55 

9719 

80  27  31 

9705 

78  50  58 

9699 

77  14  17 

9686 

12 

Sun 

W. 

115    4  12 

9538 

116  44  32 

9599 

118  25    5 

9519 

120    5  52 

9510 

Spica 

W. 

82  56  54 

93:i5 

84  44  30 

9335 

86  32  20 

9915 

88  20  25 

9906 

Antares 

W. 

37    3  46 

9949 

38  51    1 

52337 

40  38  34 

9935 

42  26  25 

9313 

Fomalhaut 

E. 

49    3  36 

9538 

47  23  15 

9548 

45  43    8 

9558 

44    3  17 

9573  , 

a  Pe{;a8i 
a  Anetis 

E. 

69    9  43 

9687 

67  32  45 

9689 

65  55  50 

9694 

64  19    2 

9700 

E. 

110  59  54 

9333 

109  14  42 

9391 

107  29  13 

9309 

105  43  27 

9988 

13 

Sun 

W. 

128  32  47 

9471 

130  14  41 

9464 

131  56  45 

3459 

133  38  56 

9453 

Spica 

W. 

97  24    5 

9165 

99  13  25 

9150 

101    2  55 

9159 

102  52  35 

9147 

Aiitares 

W. 

51  29  36 

9165 

53  18  56 

9157 

55    8  29 

9149 

56  58  13 

9143 

Fonolhaut 

E. 

35  51  10 

9793 

34  15    1 

9-/73 

32  39  58 

9831 

31    6  11 

:     9909 

a  Peoasi 

E. 

56  18    2 

9765 

54  42  48 

9787 

53    8    3 

96131    51  33  52 

;      9849    ', 

/ 
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. 

of  the 
Dntb. 

Star's  Name 
aad 

Midnight. 

P.L. 
of 

XVh. 

P.L. 
of 

XVTTTh. 

P.L. 

of 

XXP». 

P.L. 

of 

1* 

5 

Fotltlon. 

%^ 

Dlff. 

Diff. 

Dlff. 

Diff. 

Suit 

W. 

3l  10  28 

3164 

0          II' 

35  37  20 

3159 

Oil' 

37    427 

3139 

38  31  49 

3198 

Antares 

E. 

50  58  10 

9789 

49  23  28 

9781 

47  48  35 

9773 

46  13  32 

9766 

Saturn 

E. 

87    7    7 

9766 

85  31  55 

9758 

83  56  32 

9749 

82  20  57 

9741 

a  Aquil» 

E. 

98  48  35 

3563 

97  29  20 

3548 

96    9  49 

3535 

94  50    3 

3593 

6 

Sun 

W. 

45  52  19 

3067 

47  21    9 

3066 

48  50  13 

3045 

50  19  30 

3034 

Antares 

£. 

38  15  54 

urjo 

36  39  54 

9794 

35    3  46 

9718 

33  27  30 

9719 

Saturn 

E. 

74  20    9 

9685 

72  43  23 

9687 

71    6  25 

9677 

69  29  14 

9668 

a  Aquike 

E. 

88    8    8 

3473 

86  47  14 

3467 

85  26  13 

3469 

84    5    6 

3456 

7 

Suif 

W. 

57  49  38 

99rj 

59  20  24 

9969 

60  51  24 

9950 

62  22  40 

9939 

Spica 

W. 

21  44  20 

9769 

23  19  38 

9733 

24  55  34 

9707 

26  32    4 

9684 

Antares 

E. 

25  24  21 

9690 

23  47  28 

9691 

22  10  36 

9696 

20  33  51 

9706 

Saturn 

E. 

61  20    9 

9619 

59  41  40 

9610 

58    2  58 

9599 

56  24    2 

9589 

a  Aquike 

E. 

77  18  29 

3447 

75  57    6 

3449 

74  35  45 

3453 

73  14  28 

3457 

Fonialhaut 

E. 

108    6  26 

9606 

106  32    8 

9794 

104  57  32 

9781 

103  22  39 

9767 

8 

Sow 

W. 

70    2  45 

9677 

71  35  33 

9665 

73    8  37 

9859 

74  41  57 

9841 

Spica 

W. 

34  41  32 

9599 

36  20  38 

9577 

38    0    5 

9561 

39  39  53 

9546 

Saturn 

E. 

48    5  53 

9538 

46  25  33 

9598 

44  44  59 

9517 

43    4  10 

9507 

a  Aquile 

E. 

66  29  57 

3506 

65    9  40 

3593 

63  49  41 

3541 

62  30    2 

3561 

Fomalhaut 

E. 

95  23  59 

9705 

93  47  26 

9694 

92  10  38 

9689 

90  33  34 

9670 

a  Pegasi 

E- 

113  14  27 

3006 

111  44  26 

9988 

110  13  58 

9966 

109  43    3 

9946 

9 

Suff 

W. 

82  32  38 

9777 

84    736 

9765 

85  42  50 

9759 

87  18  21 

9740 

Spica 

W. 

48    3  56 

9476 

49  45  43 

9469 

51  27  49 

9449 

53  10  14 

9436 

Saturn 

E. 

34  36  32 

9456 

32  54  19 

9448 

31  11  52 

9438 

29  29  12 

9499 

a  Aquilie 

E. 

55  58  41 

3791 

54  42  16 

3765 

53  26  37 

3814 

52  11  49 

3869 

Fomalhaut 

E. 

82  24  28 

9617 

80  45  56 

9607 

79    7  10 

9597 

77  28  11 

9588 

a  Pegasi 

E. 

101    2  22 

9856 

99  29    7 

9840 

97  55  31 

9895 

96  21  35 

9811 

10 

Sun 

W. 

95  20    7 

9676 

96  57  19 

9664 

98  34  47 

9659 

100  12  32 

9640 

Spica 

W. 

61  46  56 

9379 

63  31  11 

9:i59 

65  15  44 

9347 

67    0  35 

9335 

a  Aquilffi 

E. 

46  14  30 

4979 

45    7  18 

4390 

44    1  48 

4516 

42  58  10 

4660 

Fomalhaut 

E. 

69  10  17 

9548 

67  30  10 

9549 

65  49  55 

9536 

64    9  32 

9531 

a  Pegasi 

E. 

88  27  34 

9748 

86  51  58 

9738 

85  16    9 

9799 

83  40    8 

9790 

11 

Sun 

W. 

108  25  19 

9581 

110    4  40 

9570 

111  44  16 

9560 

113  24    6 

9548 

Spica 

% 

75  49    7 

9977 

77  35  40 

9966 

79  22  29 

9956 

81    0  34 

9945 

Ajitares 

W. 

29  58    8 

9305 

31  44    0 

9989 

33.30  15 

9975 

35  16  51 

9269 

Fomalhaut 

E. 

55  46  15 

9590 

54    5  29 

9591 

52  24  45 

9595 

50  44    7 

9530 

»  Pegasi 

E. 

75  37  30 

9090 

74    0  37 

9687 

72  23  40 

9687 

70  46  42 

9686 

12 

Sun 

W. 

121  46  52 

9501 

123  28    4 

9499 

125    9  28 

9485 

126  51     3 

9478 

Spica 

W. 

90    8  44 

9197 

91  57  16 

9189 

93  46    0 

9180 

95  34  57 

9173 

Ajitares 

W. 

44  14  33 

9^109 

46    2  57 

9199 

47  51  36 

9183 

49  40  29 

9174 

Fomalhaut 

E. 

42  23  45 

9599 

40  44  39 

9616 

39    6    6 

9646 

37  28  14 

9689 

a  Pe^i 
a  Anetis 

E. 

62  42  22 

9707 

61     5  52 

9719 

59  29  37 

9739 

57  53  39 

9747 

E. 

103  57  24 

9987 

102  11    5 

9978 

100  24  32 

9968 

98  37  43 

9958 

13 

Sun 

W. 

ia5  21  15 

9449 

137    3  42 

9446 

138  46    9 

9443 

140  28  43 

9441 

Spica 

w. 

104  42  23 

9141 

106  32  20 

9136 

108  22  24 

9139 

110  12  35 

9198 

AiitarcR 

W. 

58  48    7 

9136 

60  38  11 

9130 

62  28  24 

9195 

64  18  45 

9190 

Fomalhaut 

E. 

29  33  55 

9986 

28    3  27 

3096 

26  35  15 

3931 

25    9  43 

3419 

a  Pegasi 

E. 

50    0  19 

9875 

48  27  28 

9915 

46  55  28 

9969 

45  24  27 

3013 

160 
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LUNAR  DISTANCES. 


9 

ja   . 


13 
]4 


15 


16 


17 


18 


19 


20 


21 


star's  Name 

and 

Position. 


a  Arietis        £. 


Antares 
Saturn 
a  Pegasi 
a  Arietis 
Aldebaran 

Antares 
Saturn 
a  Aquilte 
a  Ai'ietis 
Aldebaran 

Antares 
Saturn 
a  AquilflB 
a  Arietis 
Aldebaran 


w. 

66    9  14 

w 

30    3  42 

E. 

43  54  30 

E., 

82  28  32 

E. 

112  57  11 

w. 
w. 
w. 

E. 
E. 

W. 
W. 
W. 
E. 
E. 


Saturn 

W. 

a  Aquilse 

w. 

Fomalhaut 

w. 

a  Arietis 

E. 

Aldebaran 

E. 

Pollux 

E. 

Saturn 

W. 

a  Aquil» 

W. 

Fomalhaut 

W. 

a  Pegasi 

W. 

Aldebaran 

E. 

Pollux 

E. 

Saturn 

W. 

a  Aquilffi 

W. 

FomaUiaut 

W. 

a  Pegasi 
Aldebaran 

W. 
E. 

Pollux 

E. 

Mars 

E. 

Jupiter 

E. 

a  AqililflB 

W. 

Fomalliaut 

W. 

a  Pegasi 

W. 

Pollux 

E. 

Mars 

E. 

Jupiter 

E. 

Suw 

E. 

Noon. 


ti 


96  50  44 


Fomalhaut  W. 

a  Pegasi  W. 

a  Arietis  W. 

Pollux  E. 


80  55  42 
44  49  28 
44  20  4 
68  1  53 
98  12  24 

95  41  9 
59  35  2i) 
54  28  25 

53  41  44 

83  28  36 

74  12  50 
65  46  28 

30  43  57 

39  43  15 

68  54  14 
112  59  47 

88  33  52 
77  28  44 
43  26  21 

31  32  57 

54  37  13 

98  38  44 

102  32  53 

89  8  10 

56  28  54 
41  32  52 

40  44  22 

84  39  31 

112  49  58 

113  55  33 

100  27  44 

69  23  31 
52  45  45 
71  5  20 

99  53  46 
100  34  23 
136  58  52 

82  0  15 
64  16  51 
21  2  29 

57  56  56 


p.  L. 

of 
Diff. 


9S50 

9116 
2194 
3073 
2307 
2124 

2103 
2102 
4104 
2213 
2111 

2131 
2126 
3408 
2284 
2139 

2192 
3151 
2891 
2459 
2209 
2192 

2293 
3108 
2659 
4962 
2318 
2292 

2419 
3192 
9660 
3429 
2462 
2417 
9699 
9487 

3367 
9744 
3907 
9355 
9766 
9625 
2911 

2862 
3186 
3591 
2695 


IIP>. 


/' 


95  3  31 

&r  59  49 

31  54  4 
42  25  48 

80  40  15 
111    6  49 

82  46  36 
46  40  24 
45  30    2 

66  13  45 

96  21  42 

97  31  21 
61  25  48 
55  50  33 

51  55  21 

81  38  37 

76    1  30 

67  13  36 

32  16  28 
38  1  4 
67    6    0 

111  11    8 

90  20  2 
78  56  44 
45  3  56 
32  40  25 

52  51  40 
96  52  33 


104 
90 
58 
42 
39 
82 
111 
112 


16  1 
34  29 

6  28 
54  36 

2  15 
56  20 
11  33 
14  2 


101  50  38 
70  59  12 
54  11  46 
69  25  27 
98  18  33 
98  56  2 

135  26  47 

83  33  23 
65  43  17 
22  21  13 
56  20  9 


p.  L. 

of 
Di£f. 


2242 

2112 
2119 
3143 
2905 
2120 

2104 
2103 
3977 
2218 
2113 

9138 
2133 
3359 
2999 
9146 

9903 
3136 
9847 
9499 
9291 
9903 

9307 
3113 
9651 
4089 
9334 
9307 

9436 
3909 
9668 
3380 
9483 
2433 
9640 
2504 

3395 

2758 
3198 
2572 
9783 
2649 
9928 

2877 
3191 
3490 
9711 


Vlh. 


93  16  6 

69  50  30 
33  44  34 
40  58  31 

78  51  55 
109  16  21 

84  37  29 
48  31  19 
46  42  4 

64  25  44 

94  31  2 

99  21  22 
63  15  57 
57  13  36 

50  9  20 

79  48  48 

77  49  53 
68  41  2 
33  49  55 
36  19  40 

65  18  4 
109  22  45 

92  5  51 

80  24  38 
46  41  42 
33  50  37 

51  6  30 

95  6  43 


105 
92 
59 
44 
37 
81 
109 
110 

103 
72 
55 

67 

96 

97 

133 


58  45 

0  27 

43  51 

17  15 
20  38 

13  a3 

33  32 
32  54 

13  0 

34  35 
37  58 
45  50 
43  43 

18  4 
55  4 


85  6  11 
67  9  37 
23  41  48 
54  43  44 


p.  L. 

of 
Dlff. 


2235 

2109 
2114 
3220 
2203 
2117 

2106 
2104 
3867 
2294 
2115 

2145 
2139 
3315 
9315 
2153 

2214 
3124 
2809 
2530 
9933 
9914 

2329 
3119 
9646 
3948 
2351 
2321 

2453 
3226 
2676 
3338 
2504 
2450 
9657 
2520 

3423 
2779 
3189 
9590 
9801 
9660 
9946 

9893 
3195 
3412 
2729' 


IXh. 


91  28  31 

71  41  16 
35  35  12 
39  32  45 
77  3  32 

107  25  48 

86  28  19 
50  22  12 

47  55  57 

62  37  52 

92  40  25 

101  11  13 
65  5  57 
58  37  30 

48  23  43 
77  59  10 

79  37  59 
70  8  43 
35  24  20 

34  39  9 

63  30  26 
107  34  39 

93  51  18 
81  52  25 

48  19  35 

35  3  14 

49  21  45 
93  21  14 


107 
93 
61 
45 
35 
79 
107 
108 


41  5 
26  3 
21  3 
40  42 
39  31 
31  10 
55  55 
52  9 


104  34  50 
74  9  39 
57  4  20 
66  6  41 
95  9  17 
95  40  30 

132  23  43 

86  38  39 
68  35  S^* 
25  3  51 
53  7  42 


p.  L. 

of 
Diii: 


2107 
2110 
3310 
2903 
2115 

2109 
2106 
3768 
2231 
2116 

2152 
2147 
3277 
2334 
2161 


3115 
2763 
2573 
2945 


3337 
3127 
2643 
3819 
2368 
2337 

9470 
32t7 
2685 
3305 
2527 
9467 
9675 
3538 

3454 

3786  I 

3184  I 

9608  I 

2819  ' 

2678  ' 
2963 

2908 
3201 

3;&d 

2745 


XVI. 


SEPTEMBER,  187d* 


161 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

Star's  NamA 

p.  L. 

p.  L. 

P.  L. 

p.  L. 

and 

Midnight. 

of 

XVH. 

of 

XVlUb. 

of 

XXIh. 

of 

13 

Poflltion. 

o 

Diff. 

Piff.. 

DIff. 

Diff. 

a  Arietis 

£. 

89  40  46 

91fi3 

87  52  53 

9918 

Oil' 

86    4  52 

9914 

84  16  45 

9910 

14     Antares 

W. 

7332    5 

91M 

75  22  58 

9109 

77  13  52 

9103 

79    4  47 

9103 

Saturo 

W. 

37  25  56 

9J07 

39  16  45 

9105 

41    7  37 

3103 

42  58  32 

9109 

a  Pepisi 
a  Anctis 

E.. 

38    8  39 

S4oa 

36  46  25 

3511 

.  35  26  13 

3636 

34    8  18 

3799 

E. 

75  15    9 

9903 

73  26  46 

9904 

71  38  25 

9906 

69  50    7 

9909 

\ldebaniii 

E. 

105  35  12 

9113 

103  44  32 

9111 

101  53  50 

9111 

100    3    7 

9111 

15 

Antares 

W. 

88  19    4 

9119 

90    9  45 

9116 

92    0  20 

9190 

93  50  48 

9195 

Saturn 

W. 

52  13    2 

9109 

54    3  48 

9113 

55  54  28 

9116 

57  45    2 

9191 

a  Aqnilae 

w. 

49  11  32 

3877 

50  28  43 

3597 

51  47  21 

3595 

53    7  18 

3469 

a  Arietis 

E. 

60  50  11 

9939 

59    2  42 

9948 

57  15  26 

9959 

55  28  26 

9971 

Aldebaraii 

E. 

90  49  51 

9190 

88  59  23 

9194 

87    9    0 

9198 

85  18  44 

9134 

16 

Antares 

W. 

103    0  53 

9161 

104  50  20 

9170 

106  39  33 

9179 

108  28  32 

9188 

Saturn 

W. 

66  55  45 

915& 

68  45  21 

9163 

70  34  45 

9179 

72  23  55 

9189 

a  Aquilse 

W. 

60    2    8 

3943 

61  27  26 

3914 

62  53  18 

3189 

64  19  40 

3168 

a  Arietis 

E. 

46  38  33 

9354 

44  53  52 

9376 

43    9  43 

9401 

41  26    9 

9499 

Aldebaran 

E. 

76    9  43 

9109 

74  20  29 

9178 

72  31  29 

9188 

70  42  44 

9198 

17 

Saturn 

W. 

81  25  48 

9939 

83  13  18 

9951 

85    0  29 

9964 

86  47  21 

9970 

a  Aquiloe 

w. 

71  36  34 

3110 

73    4  32 

3105 

74  32  35 

3104 

76    0  40 

3105 

Fomalliaut 

w. 

36  59  26 

9739 

38  35  24 

9704 

40  11  58 

9684 

41  48  59 

9668 

a  Arietis 

E. 

32  59  37 

9091 

31  21  11 

9677 

29  44    0 

9740 

28    8  13 

9819 

Aldebaran 

E. 

61  43    6 

9959 

59  56    6 

3973 

58    927 

9S87 

56  23    9 

9309 

PoUux 

E. 

105  46  50 

9X» 

108  59  20 

9951 

102  12    8 

9964 

100  25  16 

9978 

18 

Saturn 

W. 

95  36  23 

9353 

97  21    5 

9368 

99    525 

9385 

100  49  21 

9409 

a  Aquil» 

w. 

83  20    2 

3138 

84  47  26 

3148 

86  14  37 

3169 

87  41  32 

3176 

Fomaibaut 

w. 

49  57  31 

9643 

51  35  27 

9645 

53  13  21 

9646 

54  51  11 

9653 

a  Pegasi 

w. 

36  17  56 

3714 

37  34  29 

3694 

38  52  37 

3548 

40  12    8 

3489 

Aldebaran 

E. 

47  37  24 

9385 

45  53  28 

9404 

44    9  59 

9493 

42  26  57 

9449 

• 

Pollux 

E. 

91  36    8 

9368 

89  51  24 

S368 

88    7    3 

9384 

86  23    5 

9401 

19 

Saturn 

W. 

109  23    1 

9487 

111    4  32 

9504 

112  45  39 

9599 

114  26  21 

9540 

a  Aquilse 

w. 

94  51  16 

3989 

96  16    4 

3999 

97  40  25 

3315 

99    4  19 

3340 

Fomaibaut 

w. 

62  58    3 

9806 

64  34  48 

9707 

66  11  18 

9719 

67  47  33 

9739 

a  Peffasi 
Aldebaran 

w. 

47    4  48 

3978 

48  29  25 

3955 

49  54  29 

:«n5 

51  19  57 

3918 

E. 

33  58  55 

9550 

da  18  51 

9574 

30  39  21 

9600 

29    0  26 

9696 

Pollux 

E. 

77  49  11 

9465 

76    7  37 

9509 

74  26  27 

9590 

72  45  41 

9538 

Mars 

E. 

106  18  41 

9693 

104  41  52 

9710 

103    5  26 

9799 

101  29  24 

9747 

Jupiter 

E. 

107  11  48 

9566 

105  31  51 

9579 

103  52  18 

9500 

102  13    9 

9607 

20 

a  Aquil® 

W. 

105  56    5 

3486 

107  16  45 

3518 

108  36  49 

3554 

109  56  14 

3583 

Fomaibaut 

W. 

75  44  25 

9801 

77  18  52 

9616 

78  52  59 

9831 

80  26  47 

9846 

a  Pegasi 

W. 

58  30  48 

3183 

59  57  18 

3181 

"61  23  50 

3189 

62  50  21 

3183 

Pollux 

E. 

64  27  57 

9895 

62  49  36 

9643 

61  11  39 

9660 

59  34    6 

9678 

Mars 

E. 

98  35  14 

9838 

92    1  35 

9856 

90  28  20 

9874 

88  55  28 

9891 

Jupiter 

E. 

94    320 

9895 

92  26  33 

9713 

90  50  10 

9799 

89  14    9 

9747 

Sun 

E. 

130  52  44 

9981 

129  22    7 

9998 

127  51  52 

3015 

126  21  58 

3033 

2! 

Fomaibaut 

W. 

88  10  48 

9994 

89  42  36 

9940 

91  14    4 

9955 

92  45  13 

9971 

a  Pe^si 
a  Anetis 

W. 

70    2    0 

3909 

71  27  59 

3915 

72  53  50 

3994 

74  19  31 

3939 

W. 

26  27    5 

:i300 

27  51  16 

3909 

29  16  12 

3331 

30  41  45 

3906 

Pollux 

E. 

51  32    2 

9761 

49  56  43 

sns 

48  21  46 

2794 

46  47  10 

9810 

«1 


16^ 
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XVII. 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


21 


22 


23 


24 


25 


26 


27 


star's  Name 

and 

Position. 


28 


29 


Mars  £. 

Jupiter  £. 

Sun  E. 

Fomalhaut  W. 

a  Pegasi  W. 

a  Arietis  W. 

Pollux  E. 

Jupiter  E. 

Mars  E. 

Sun  E. 

(X  Pe^si  W. 

a  Anetis  W. 

Pollux  E. 

Jupiter  E. 

Mars  E. 

Regulus  E. 

Sun  E. 

(X  Arietis  W. 

Aldebaran  W. 

Jupiter  E. 

Mars  E. 

Regulus  E. 

Sun  E. 

a  Arietis  W. 

Aldebarau  W. 

Jupiter  E. 

Mars  E. 

Regulus  E. 

Sun  E. 

a  Arietis  W. 

Aldebarau  W. 

Jupiter  E. 

Mars  E. 

Regulus  E. 

Sun  E. 

a  Arietis  W. 

Aldebaran  W. 

Pollux  W. 

Sun  E. 

a  Arietis  W. 

Aldebaran  W. 

Pollux  W. 

Sun  E. 

Aldebaran  W. 

Pollux  W. 

Sun  E. 


Noon. 


o        I       n 

87  22  58 

87  38  32 

124  52  26 

94  16  2 
75  45  2 
32  7  47 
45  12  55 
75  6  37 
75  16  8 
113    8  42 

87  2  21 
43  44  20 

32  50  30 

62  55  29 

63  30  7 
69    3  38 

101  45    4 

55  22  49 
24  17  49 

51  1  11 

52  0  44 

56  57  50 
90  37  30 

m  57  52 
36    0  41 

39  19  21 

40  43  30 
45  4  21 
79  41  16 

78  30  22 
47  43  42 
27  46  22 
29  34  13 

33  19  12 
68  51  29 

90  2  57 
59  27  48 
15  21  7 
58  3  27 

101  38  29 
71  16  4 
27  5  24 
47  12  57 

83  11  44 
39  1  20 
36  16  50 


p.  L. 

of 
Diff. 


2909 
2764 
9051 

2987 
3342 
3187 
2825 
2894 
3043 
3183 

3334 
3137 
2943 
3005 
3158 
3936 
3398 

3153 
3133 
3091 
3247 
3033 
3386 

3175 
3113 
3155 
3309 
3088 
3443 

3183 
3113 
3304 
3346 
3134 
3467 

3173 
3096 
3147 
3463 

3144 
3059 
3064 
3433 

3005 
2997 
3387 


IQb. 


o   /   // 

85  50  51 

86  3  17 
123  23  16 


95 
77 
33 
43 
73 
73 
111 


46  31 
10  22 
34  12 
39  0 
34  10 
46  49 
42  13 


88  26  5 
45  11  45 
31  19  4 

61  25  22 

62  3  7 

67  32  5 
100  20  50 

56  49  54 

25  45  31 

49  32  51 

50  35  31 

55  28  4 

89  14  57 

68  24  31 
37  28  35 
37  52  18 

39  19  29 
43  35  49 

78  19  48 

79  56  52 
49  11  36 

26  20  17 
28  10  57 
31  51  31 
67  30  28 

91  29  40 
60  56  2 
16  48  20 

56  42  21 

103  5  45 
72  45  4 
28  34  18 

45  51  18 

84  41  51 

40  31  36 
34  54  19 


p.  L. 

of 
Diff. 


3937 

2783 
3068 

3003 
3350 
3173 
3840 
3909 
3060 
3199 

3334 
3137 
3955 
3017 
3171 
3948 
3310 

3157 
3118 
3101 
3356 
3030 
3395 

3177 
3114 
3163 
3314 
3088 
3447 

3183 
3113 
3311 
3353 
3138 
3469 

3168 
3093 
3133 
3460 

3139 
3053 
3055 
3438 

3997 

3989 
3363 


p.  L. 

Vlh. 

of 

Diff. 

O           1         /' 

84  19    7 

3944 

84  28  25 

2798 

121  54  27 

3085 

97  16  41 

3018 

78  35  32 

3260 

35    0  55 

3161 

42    5  24 

3855 

72    2    2 

2924 

72  17  50 

3074 

110  16    3 

3314 

89  49  37 

3345 

46  39  10 

3138 

29  47  55 

S969 

59  55  30 

3039 

60  36  23 

3183 

66    0  47 

8966 

98  56  50 

3333 

58  16  55 

3159 

27  13  19 

3115 

48    4  43 

3110 

49  10  28 

3365 

53  58  29 

3039 

87  52  35 

3403 

69  51    8 

3178 

38  56  28 

3114 

36  25  23 

3166 

37  55  34 

3330 

42    7  25 

3093 

76  58  25 

3453 

81  23  23 

3183 

50  39  31 

3110 

24  54  21 

3330 

26  47  46 

3358 

30  23  55 

3133 

66    9  29 

3469 

92  56  27 

3166 

62  24  21 

3089 

18  15  49 

3180 

55  21  12 

3457 

104  33    7 

3135 

74  14  n 

3047 

30    3  23 

3047 

44  29  33 

3433 

86  12    8 

91)89 

42    2    3 

3981 

a3  31  40 

!     3376 

Kh 


o    /   /I 

82  47  44 

82  53  55 

120  25  59 


98 
80 
36 
40 
70 
70 
108 


p.  I*. 

of 
Diff. 


46  32 

0  3a 

27  51 

32  8 
30  13 

49  9 

50  11 


91  12  56 
48  6  33 
28  17  3 

58  25  53 

59  9  53 
64  29  44 
97  33  5 

59  43  53 
28  41  10 

46  36  45 

47  45  36 
52  29  5 

86  30  22 

71  17  43 
40  24  21 
34  58  35 
36  31  46 
40  39  7 
75  37  7 

82  49  54 
52  7  28 
23  28  34 
25  24  41 
28  56  25 
64  48  30 

94  23  17 
63  52  44 
19  43  34 
54  0  0 

106  0  34 
75  43  261 

31  32  37 
43  7  42 

87  42  35 
43  32  40 

32  8  58 


8814 
3101 

3034 
3370 
31S8 
3871 
8997 
3089 
3330 

3357 
3140 


3040 
3194 
8971 
3335 

3163 
3114 
3119 
3373 
3047 
3410 

3179 
3114 
3173 
3336 


3455 

3180 
3110 


3138 
3469 

3163 


3110 
3454 

3130 
3041 
3039 
3417 

9961 

8971 
3390 


■'a- 


XYIII. 
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GREENWICH  MEAN  TIME, 

1 

LUNAR  DISTANCES 

• 

^ 

SUr'tllainA 

P.  L. 

p.  L. 

P.L 

P.L. 

«l 

and 

Midnight 

of 

XVh. 

of 

xvnik. 

of 

XXP>. 

of 

Q 

21 

PofliUon. 

^^ 

Diff. 

7946    H 

Dlff. 

Dlff. 

Dlff. 

Mars 

E. 

81  16  43 

9979 

9995 

7^  15  45 

3019 

O         f       n 

76  45  47 

3087 

Jupiter 

E. 

81  19  45 

9831 

79  45  57 

9847 

78  12  30 

9889 

76  39  23 

9879 

Sun 

E. 

118  57  51 

3119 

117  30    4 

3135 

116    2  37 

3158 

114  .35  30 

3168 

22 

Foinalhaut 

W. 

100  16    3 

3049 

101  45  15 

3064 

103  14    9 

3079 

104  42  44 

3004 

a  Pepisi 
a  Anetis 

W. 

81  25  17 

3981 

82  49  51 

3991 

84  14  13 

3301 

85  38  23 

3319 

W. 

37  54  58 

3146 

39  22  12 

3141 

40  49  32 

3138 

42  16  55 

3137 

Pollux 

E. 

38  59  12 

388& 

37  26  34 

9900 

35  54  15 

9914 

34  22  14 

9997 

Jupiter 

E. 

68  58  41 

9951 

67  27  27 

9965 

65  56  31 

9978 

64  25  51 

9993 

Mars 

E. 

69  20  46 

3104 

67  52  41 

3116 

66  24  53 

3139 

64  57  22 

3145 

Sim 

E. 

107  24  37 

3944 

105  59  20 

3958 

104  34  19 

3971 

103    9  34 

3984 

23 

a  Pepisi 
a  Anetb 

W. 

92  36    2 

3368 

93  58  55 

3380 

95  21  34 

3309 

96  44    0 

3403 

w. 

49  33  54 

3143 

51     1  12 

3144 

52  28  28 

3148 

53  55  40 

3150 

Pollux 

E. 

26  46  28 

9996 

25  16  10 

3009 

23  46    9 

3094 

22  16  26 

3039 

Jupiter 

E. 

56  56  30 

3059 

55  27  21 

3069 

53  58  25 

3073 

52  29  42 

3089 

Mars 

E. 

57  43  37 

3906 

56  17  35 

3917 

54  51  46 

3997 

53  26    9 

3937 

Regulus 

E. 

62  58  55 

9981 

61  28  19 

9903 

59  57  57 

3009 

58  27  47 

3013 

SUK 

E. 

96    9  34 

3345 

94  46  15 

3357 

93  23    9 

3366 

92    0  14 

3376 

24 

a  Arietis 

W. 

61  10  47 

3165 

62  37  38 

3168 

64    4  25 

3170 

65  31  10 

3173 

Aldetiaran 

W. 

30    9    3 

3113 

31  36  57 

3119 

33    4  52 

3119 

34  32  47 

3113 

Jupiter 

E. 

45    8  58 

3196 

43  41  20 

3134 

42  13  52 

3141 

40  46  32 

3148 

Mars 

E. 

46  20  53 

3989 

44  56  20 

3988 

43  31  55 

3996 

42    7  39 

3309 

Regulus 

E. 

50  59  50 

3054 

49  30  44 

3069 

48    1  48 

3069 

46  33    0 

3076 

Sun 

E. 

85    8  17 

3418 

83  46  21 

3494 

82  24  32 

3431 

81    2  51 

3437 

25 

a  Arietis 

W. 

72  44  17 

3180 

74  10  50 

3189 

75  37  21 

3189 

77    3  52 

3183 

Aldebaran 

W. 

41  52  13 

3114 

43  20    5 

3114 

44  47  57 

3114 

46  15  49 

3114 

Jupiter 

E. 

33  31  54 

3179 

32    5  20 

3186 

30  38  54 

3101 

29  12  34 

3198 

Mars 

E. 

35    8    5 

•jxn 

33  44  29 

3335 

32  20  58 

3340 

30  57  33 

3345 

1 

Regulus 

E. 

39  10  56 

3104 

37  42  51 

3100 

36  14  52 

3114 

34  46  59 

3119 

Sdn 

E. 

74  15  53 

3450 

72  54  43 

3469 

71  33  36 

3463 

70  12  31 

3466 

26 

a  Arietis 

W. 

84  16  27 

3178 

85  43    2 

3178 

87    9  38 

3176 

88  36  16 

3173 

1 

Aldebaniti 

w. 

53  35  26 

3107 

55    3  27 

3105 

56  31  31 

3109 

57  59  38 

3100 

1 

Jupiter 

E. 

22    2  59 

3938 

20  37  35 

3951 

19  12  26 

3906 

17  47  35 

3889 

1 

Mars 

E. 

24    1  42 

3368 

22  38  49 

3374 

21  16    3 

3389 

19  53  26 

3391 

Reimlus 

E. 

27  29    2 

3144 

26    1  46 

3151 

24  34  38 

3158 

23    7  39 

3168 

,           Sun 

1 

E. 

63  27  31 

3469 

62    6  32 

3468 

60  45  32 

3466 

59  24  30 

3465 

1 

'  27     a  Arietia 

W. 

95  50  11 

3159 

97  17    9 

3156 

98  44  11 

3159 

100  11  18 

3148 

Aldebaran 

W. 

65  21  12 

3080 

66  49  46 

3076 

68  18  25 

3070 

69  47  11 

3065 

1 

Pollux 

W. 

21  11  32 

3009 

22  39  43 

3069 

24    8    6 

3080 

25  36  40 

3079 

1 

Sun 

E. 

52  38  44 

3450 

51  17  24 

3446 

49  56    0 

3449 

48  34  31 

3438 

1 
28 

a  Arietis 

W. 

107  28    7 

3195 

108  55  46 

3191 

110  23  30 

3116 

111  51  20 

3119 

Aldebaran 

W. 

77  12  48 

3094 

78  42  19 

3097 

80  11  58 

3090 

81  41  46 

3019 

1 

1 

Pollux 

W. 

33    2    2 

3031 

34  31  36 

3099 

36    1  21 

3015 

37  31  15 

3006 

Sun 

E. 

41  45  45 

3411 

40  23  41 

3406 

39    1  31 

3400 

37  39  14 

3393 

29 

Aldebaran 

W. 

89  13  12 

9979 

90  44    0 

9964 

92  14  58 

9055 

93  46    7 

9046 

Pollux 

W. 

45    3  29 

9909 

46  34  29 

9054 

48    5  40 

9044 

49  37    3 

9035 

SVN 

E. 

30  46    7 

3364 

29  23    9 

3358 

28    0    4 

3359 

26  36  53 

3348 
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M 

I 

o 


AT  (IJREENWICH  APPARENT  NOON. 


Tues. 
Wed. 
Thur.  1 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon.« 

Tues. 

Wed. 
Thur, 

Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 


i 


Q 


1 

2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  Aiceiuiion. 


n     m       B 

12  31  34.42 
12  35  12.20 
12  38  50.30 

12  42  28.74 
12  46  7.53 
12  49  46.69 

12  53  26.24 

12  57  6.20 

13  0  46.59 

13  4  27.42 
13  8  8.71 
13  11  50.49 

13  15  32.77 
13  19  15.56 
13  22  58.91 

13  26  42.83 
13  30  27.33 
13  34  12.44 

13  37  58.18 
13  41  44,57 
13  45  31.62 

13  49  19.36 
13  53  7.80 

13  56  56.96 

14  0  46.85 
14  4  37.48 

14  8  28.88 

14  12  21.04 
14  16  13.97 
14  20  7,68 

14  24  2.19 
14  27  57.52 


DifF.  for 
I  boar. 


9.067 
9.080 
9.094 

9.109 
9.124 
9.140 

9,156 
9,173 
9.191 

9.211 
9.231 
9.252 

9.272 
9.294 
9.317 

9.341 
9.365 
9.392 

9.419 
9.447 
9.475 

9.504 
9.534 
9.564 

9.593 
9.G23 
9.657 

9.689 
9.722 
9.755 

9.788 
9.821 


ApputetU 
Declination. 


// 


S.  3  24  36.2 

3  47  53.2 

4  11  7.6 

4  34  19.0 

4  57  27.1 

5  20  31.5 

5  43  31.5 

6  6  27.1 
6  29  17.8 

6  52  3.3 

7  14  43.0 
7  37  16.7 

7  59  43.9 

8  22  4.4 

8  44  17.8 

9  6  23.7 
9  28  21.7 
9  50  11.4 

10  11  52.5 

10  33  24.8 

10  54  47.9 

11  16  1.3 
11  37  4.5 

11  57  57.1 

12  18  39.4 
12  39  10.0 

12  59  29.2 

13  19  36.2 
13  39  30.7 

13  59  12.2 

14  18  40.5 
S.  14  37  54.9 


Diff.for 
1  hour. 


58.25 
58.15 
58.04 

57.90 
57.76 
57.59 

57.41 
57.22 
57.00 

56.77 
56.53 
56.27 

55.99 
55.71 
55.40 

55.06 
54.74 
54.40 

54.03 
53.66 
53.26 

52.86 
52.40 
51.97 

51.51 
51.04 
50.53 

50.02 
49.50 
48.95 

48.38 
47.80 


Semi' 
diameter. 


6     L64 


6 
6 


6 
6 
6 

6 
6 
6 


6 
6 


6 
6 


6 
6 


1.92 
2.20 


6  2.48 
6  2.76 
6     3.04 


3.32 
3.60 
3.89 

4.17 
4.46 
4.74 


6  5.02 

6  5.30 

6  5.58 

6  5.85 

6  .6.12 

6  6.39 


6.65 
6.92 
6    7.18 


7.44 
7.70 
6     7.97 


8.2S 
8.48 
16    8.73 


8.98 
9.23 
6     9.48 


9.73 
9.98 


Sidereal 
Time 
of  the 
Semi- 
diameter 
passing 

the 
Merid- 
ian. 


64.38 
64.43 
64.48 

64.53 
64.59 
64.65 

64.70 
64.77 
64.84 

64.91 
64.98 
65.05 

65.13 
65.21 
65.29 

65.38 
65.47 
65.56 

65.65 
65.74 
65.84 

• 

05.94 
66.04 
66.14 

66.25 
66.35 
66.46 

66.57 
66.68 
66.79 

66.91 
67.02 


Eqaation  of 

Time, 

to  be 

tuhtracted 

from 

ApparaU 

Time, 


10  29.76 

10  48.48 

11  6.88 

11  24.95 

11  42.66 

12  0.00 

12  16.96 
12  33.50 

12  49.62 

13  5.31 
13  20.52 
13  35.24 

13  49.48 

14  3.20 
14  16.37 

14  28.96 
14  40.981 

14  52.40 

15  3.19 
15  13.34 
15  22.82 

15  31.62 
15  39.71 
15  47.08 

15  53.73 

15  59.64 

16  4.79 

16  9.16 
16  12.77 
16  15.60 

16  17.64 
16  18.87 


Diitfor 
1  hour. 


N 

0.787 
0.774 
0.760 

0.745 
0.730 
0.714 

0.696 
0.681 
0.663 

0.643 
0.623 
0.602 

0.582 
0.560 
0.537 

0.513 
0.489 
0.462 

0.435 
0.407 
0.379 

0.350 
0.^1 
0.291 

0.262 
0.230 
0.198 

0.166 
0.133 
0.100 

0.067 
0.034 


MOTK.~Mean  Time  of  tin  Semldiameter  pawiag  may  be  foaod  by  HabferaoUag  Oil  18  from  the  Sidereal  Tint. 
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AT  GREENWICH  MEAN  NOON. 


j4 


O 
I? 

Q 


Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

&!». 

Moo. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Men. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 


g 
I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 

29 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  AfceoaloD. 


h      ni       s 

12  31  36.00 
12  35  13.83 
12  38  51.98 

12  42  30.47 
12  46  9.31 
12  49  48.52 

12  53  28.12 

12  57  8.13 

13  0  48.56 

13  4  29.43 
13  8  10.77 
13  11  52.59 

13  15  34.91 
13  19  17.74 
13  23  1.13 

13  26  45.09 
13  30  29.63 
13  34  14.77 

13  38  0.54 
13  41  46.96 
13  45  34.04 

13  49  21.81 
13  53  10.29 

13  56  59.48 

14  0  49.39 
14  4  40.04 
14  8  31.46 

14  12  23.64 
14  16  16.59 
14  20  10.32 

14  24  4.85 
14  28    0.19 


Diff.  for 
1  boor. 


9.069 
9.082 
9.096 

9.111 
9.136 
9.142 

9.158 
9.175 
9.193 

9.213 
9.233 
9.254 

9.274 
9.296 
9.319 

9.343 
9.367 
9.394 

9.421 
9.449 
9.477 

9.506 
9.535 
9.565 

9.594 
9.626 
9.658 

9.690 
9.723 
9.756 

9.789 
9.823 


Jppartnt 
Declination. 


// 


Diff.  for 
1  hoar. 


S.   3  24  46.3 

3  48    3.6 

4  11  18.3 

4  34  30.0 

4  57  38.4 

5  20  43.0 

5  43  43.3 

6  6  39.1 
6  29  30.0 

6  52  15.6 

7  14  55.5 
7  37  29.4 

7  59  56.8 

8  22  17.4 

8  44  30.9 

9  6  37.0 
9  28  35.1 
9  50  24.9 

10  12    6.1 
10  33  38.4 

10  55     1.5 

11  16  15.0 
11  37  18.2 

11  58  11.1 

12  18  53.0 
12  39  23.6 

12  59  42.7 

13  19  49.6 
13  39  44.0 

13  59  25.5 

14  18  53.6 
S.  14  38    7.9 


58.26 
58.16 
58.05 

57.91 
57.77 
57.60 

57.42 
57.23 
57.01 

56.78 
56.54 
56.28 

56.00 
55.72 
55.41 

55.07 
54.74 
54.40 

54.03 
53.66 
53.26 

52.86 
52.40 
51.97 

51.51 
51.04 
50.53 

50.02 
49.50 
48.95 

48.38 
47.80 


Eqaation  of 

Time, 

to  be 

added  t0 

Mean 

Time, 


m 


10  29.90 

10  48.62 

11  7.02 

11  25.09 

11  42.80 

12  0.14 

12  17.10 
12  33.64 

12  49.76 

13  5.45 
13  20.66 
13  35.39 

13  49.63 

14  3.35 
14  16.52 

14  29.10 
14  41.12 

14  52.54 

15  3.32 
15  13.46 
15  22.93 

15  31.71 
15  39.79 
15  47.15 

15  53.80 

15  59.70 

16  4.84 

16  9.21 
16  12.82 
16  15.64 

16  17.67 
16  18.88 


Diff.  for 
1  hoar. 


0.787 
0.774 
0.760 

0.745 
0.730 
0.714 

0.698 
0.661 
0.663 

0.643 
0.623 
0.602 

0.582 
0.560 
0.537 

0.513 
0.489 
0.462 

0.435 
0.407 
0.379 

0.350 
0.321 
0.291 

0.262 
0.230 
0.198 

0.166 
0.133 
0.100 

0.067 
0.034 


Sidereal 

Time 

or 

Right  AieenNioo 

of 

Afeaa  San. 


Hots.— The  SemkUametor  for  Mean  Neaa  nay  be 


tba  aaaia  ae  that  for  A|ip«aq^  H 


h      m       s 

12  42  5.90 
12  46  2.45 
12  49  59.00 

12  53  55.56 

12  57  52.11 

13  1  48.66 

13  5  45.22 
13  9  41.77 
13  13  38.32 

13  17  34.88 
13  21  31.43 
13  25  27.98 

13  29  24.54 
13  33  21.09 
13  37  17.65 

13  41  14.20 
13  45  10.75 
13  49  7.31 

13  53  3.86 

13  57  0.42 

14  0  56.97 

14  4  53.52 
14  8  50.08 
14  12  46.63 

14  16  43.19 
14  20  39.74 
14  24  36.30 

14  28  32.85 
14  32  29.41 
14  36  25.96 

14  40  22.52 
14  44  19.07 


,  for  1  hoar 
+9».8565 
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III. 


AT  GREENWICH  MEAN  NOON. 

1 

o 

1 

2 
3 

1 
1 

1 

THE  SUN'S 

Logarithm 

of  the 

R«dinB  Vector 

of  the 

Earth. 

Diff.  for 
Ihonr. 

HeaaTlme 

of 
Sidereal  Ob. 

True  LONGITUDE. 

Diff.  for 
1  hour. 

LATITUDS. 

A 

A' 

275 
276 
277 

188  36  24.8 

189  35  32.5 

190  34  42.4 

36    3.2 
35  10.8 
34  20.6 

147.77 
147.86 
147.95 

+0.58 
0.51 
0.42 

0.0001613 
0.0000364 
9.9999108 

-51.9 
52.1 
52.4 

h     m       s 

11  16    8.04 
11  12    7.14 
11     8  11.23 

4 
5 
6 

278 
279 
280 

191  33  54.2 

192  33    7.9 

193  32  23.5 

33  32.3 
32  45.9 
32     1.3 

148.03 
148.11 
148.19 

0.30 

0.17 

+0.03 

.9997846 
.9996578 
.9995305 

52.7 
53.0 
53.2 

11     4  15.32 
11     0  19.41 
10  56  23.50 

7 

8 
9 

281 
282 
283 

194  31  40.9 

195  31     0.1 

196  30  21.1 

31  18.6 
30  37.7 
29  58.6 

148.26 
148.34 
148.41 

-0.09 
0.22 
0.32 

.9994029 
.9992752 
.9991475 

53.3 
53.3 
53.2 

10  52  27.59 
10  48  31.68 
10  44  35.78 

10 
11 
12 

284 
285 
286 

197  29  43.8 

198  29    8.3 

199  28  34.6 

29  21.2 
28  45.6 
28  11.8 

148.49 
148.56 
148.64 

0.41 
0.47 
0.52 

.9990200 

.9988928 
.9987661 

53.1 
52.9 
52.7 

10  40  39.88 
10  36  43.97 
10  32  48.06 

13 
14 
15 

287 
288 
289 

200  28    2.6 

201  27  32.4 

202  27    4.2 

27  39.7 
27    9.4 
26  41.1 

148.71 
148.79 

148.87 

0.53 
0.52 
0.47 

.9986400 
.9985146 
.9983901 

52.4 
52.1 
51.7 

10  28  52.15 
10  24  56.24 
10  21     0.33 

16 
17 

18 

290 
291 
292 

203  26  37.9 

204  26  13.6 

205  25  51.3 

26  14.7 
25  50.2 
25  27.8 

148.95 
149.03 
149.11 

0.38 
0.28 
0.15 

.9982666 
.9981441 
.9980226 

51.3 
50.8 
50.4 

10  17    4.42 
10  13    8.51 
10    9  12.62 

19 
20 
21 

293 
294 
295 

206  25  31.0 

207  25  12.9 

208  24  57.0 

25    7.4 
24  49.2 
24  33.2 

149.20 
149.29 
149.38 

-0.02 

+0.12 

0.25 

.9979022 
.9977830 
.9976646 

49.9 
49.5 
49.0 

10    5  16.71 

10     1  20.80 

9  57  24.88 

22 
23 
24 

296 
297 
298 

209  24  43.4 

210  24  32.0 

211  24  22.8 

24  19.5 
24    8.0 

23  58.7 

149.47 
149.57 
149.66 

0.36 
0.45 
0.53 

.9975477 
.9974313 
.9973158 

48.6 
48.3 

48.1 

9  53  28.96 
9  49  33.07 
9  45  37.16 

25 
26 
27 

299 
300 
301 

212  24  15.8 

213  24  11.1 

214  24    8.5 

23  51.5 
23  46.7 
23  43.9 

149.76 
149.85 
149.94 

0.59 
0.61 
0.61 

.9972012 
.9970872 
.9969737 

47.6 
47.4 
47.2 

9  41  41.25 
9  37  45.34 
9  33  49.43 

28 
29 
30 

302 
303 
304 

215  24    8.0 

216  24    9.6 

217  24  13.3 

23  43.3 
23  44.8 
23  48.4 

150.03 
150.11 
150.20 

0.58 
0.51 
0.42 

.9968607 
.9967482 
.9966360 

47.0 
46.8 
46.7 

9  29  53.92 
9  25  57.61 

9  22     1.71 

1 

31 
32 

305 
306 

218  24  19.1 

219  24  26.8 

23  54.0 

24  1.6 

150.28 
150.36 

0.32 
+0.19 

.9965242 
9.9964128 

46.5 
-46.3 

9  18    5.80 
9  14    9.89  i 

!        KOTS:  A  aoRMpondf  to  Vie  in 

M  equinox  oft] 

bo  dMo,  \' 

to  the  flMon  o< 

■yOd. 

1 

Diff.  for  1  honr 
—  9".8896    1 

IT, 
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GREENWICH  MEAN  TIME. 

i 

THE  MOON'S 

9 

1 

SXMIPIAMEVBR. 

HORIZONTAL 

FARALLAX. 

MKRIDIAV  FAS8AGE. 

AGE. 

Noon. 

Midnight, 

Noon. 

Diff.  for 

1  hour. 

Midnight 

Diff.  for 
1  hour. 

Diff.  for 
1  hour. 

Noon. 

•• 

1 

2 
3 

t             H 

15    7.3 
1^5  15.3 
15  23.6 

15  11.2 
15  19.4 
15  27.7 

55  23.2 

55  52.4 

56  22.9 

* 

1/ 
+1.17 

1.25 

1.27 

55  37.5 

56  7.6 
56  38.1 

+L28 
1.87 
1.26 

h      m 

23  49.3 

6 
0  38.2 

m 
1.79 

1.85 

d 

28.5 

29.5 

0.9 

4 
5 
6 

15  31.8 
15  39.8 
15  47.3 

15  35.8 
15  43.6 
15  50.9 

56  53.1 

57  22.4 
57  50.2 

1.24 
1.19 
1.12 

57    7.9 

57  36.5 

58  3.4 

1.22 
1.16 
1.08 

1  18.0 

2  5.9 
2  57.3 

1.94 
2.07 
2.23 

1.9 
2.9 
3.9 

7 
8 
9 

15  54.4 

16  0.8 
16     6.6 

15  57.7 

16  3.8 
16    9.1 

58  16.0 

58  39.8 

59  0.9 

1.04 
0.94 
0.82 

58  28.2 

58  50.7 

59  10.3 

0.99 
0.88 
0.74 

3  52.7 

4  51.5 

5  52.2 

2.38 
2.50 
2.54 

4.9 
5.9 
6.9 

10 
11 
12 

16  11.4 
16  14.9 
16  16.7 

16  13.4 
16  16.1 
16  16.7 

59  18.6 
59  31.6 
59  38.0 

0.65 

0.41 

+0.11 

59  25.8 
59  35.7 
59  38.2 

0.54 
+0.27 
-0.07 

6  52.9 

7  51.7 

8  47.5 

2.49 
2.39 
2.86 

7.9 
8.9 
9.9 

13 
14 
15 

16  16.2 
16  13.1 
16    7.3 

16  15.0 
16  10.5 
16    3.4 

59  36.2 
59  24.8 
59    3.6 

-0.27 
0.68 
1.09 

59  31.8 
59  15.4 
58  49.3 

0.47 
0.89 
1.28 

9  40.2 

10  30.3 

11  18.9 

2.14 
2,05 
2.01 

10.9 
11.9 
12.9 

16 
17 
18 

15  59.0 
15  48.7 
15  37.1 

15  54.0 
15  43.0 
15  31.2 

58  33.0 
57  55.1 
57  12.7 

1.44 
1.69 
1.81 

58  14.8 
57  34.3 
56  50.9 

1.58 
1.77 
1.82 

12    7.0 

12  55.4 

13  44.8 

2.01 
2.04 
2.09 

13.9 
14.9 
15.9 

19 
20 
21 

15  25.2 
15  14.0 
15     4.2 

15  19.5 
15    8.8 
14  59.9 

56  29.1 
55  47.7 
55  11.4 

1.79 
1.64 
1.36 

56    7.9 
55  28.7 
54  56.1 

1.73 
1.51 
1.19 

14  35.5 

15  27.1 

16  19.1 

2.13 
2.1C 
2.15 

16.9 
17.9 
18.9 

22 
23 
24 

14  56.3 
14  51.1 
14  48.6 

14  53.4 
14  49.4 

14  48.4 

54  42.8 
54  23.5 
54  14.3 

1.01 

0.60 

-0.16 

54  31.9 
54  17.6 
54  13.7 

0.81 
-0.38 
+0.06 

17  10.4 

18  0.3 
18  48.2 

2.11 
2.04 
1.95 

19.9 
20.9 
21.9 

25 
26 
27 

14  48.9 
14  52.1 
14  57.8 

14  50.2 

14  54.7 

15  1.5 

54  15.7 
54  27.3 
54  48.3 

+0.27 
0.69 
1.05 

54  20.2 

54  36.7 

55  1.8 

0.49 
0.88 
1.20 

19  34.0 

20  18.1 

21  1.0 

1.87 
1.81 
1.78 

22.9 
23.9 
24.9 

28 
29 
30 

15     5.6 
15  15.1 
15  25.4 

15  10.2 
15  20.2 
15  30.7 

55  17.0 

55  51.7 

56  29.6 

1.34 
1.53 
1.61 

55  33.8 

56  10.4 
56  49.0 

1.45 
1.58 
1.61 

21  43.6 

22  26.8 

23  11.7 

1.78 
1.83 
1.93 

25.9 
26.9 
27.^ 

31 
32 

15  35.9 
15  45.8 

15  41.0 
15  50.3 

57    8.1 
57  44.5 

1.58 
+1.43 

57  26.7 

58  1.0 

1.52 
+1.33 

23  59.4 

6 

2.06 

1 

28.9 
0.3 

• 

i 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Hoar. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

* 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
fori  Bi. 

TU 

ESDA 

Y  1. 

THURSDAY  3. 

h    m      8 

8 

_        0        /         // 

It 

h     m      « 

s 

S.  1  47  59.3 

/• 

0 

11  50  11.70 

l.»901 

N.  6  15  11.7 

13.307 

0 

13  21  46.03 

1.9491 

13.058 

I 

11  52    5.10 

1.8899 

6    1  52.2 

13.343 

1 

13  23  4t3.05 

1.9517 

5    1  56.5 

.    13.948 

2 

11  53  58.49 

1.8897 

5  48  30.6 

13.376 

2 

13  25  40.24 

1.9547 

5  15  53.1 

13iB7 

3 

11  55  51.87 

1.6896 

5  35    7.1 

13.409 

3 

13  27  37.61 

1.9576 

5  29  49.0 

13.995 

4 

11  57  45.25 

1.8896 

5  21  41.6 

13.443 

4 

13  29  35.15 

1.9605 

5  43  44.1 

13.910 

5 

11  59  38.63 

1.8897 

5    8  14.1 

13.474 

5 

13  31  32.87 

1.9634 

5  57  38.3 

13.895 

6 

12    1  32.02 

1.8899 

4  54  44.7 

13.505 

6 

13  33  30.76 

1.9664 

6  11  31.5 

13.^^8 

7 

12    3  25.42 

1.8901 

4  41  13.5 

13.534 

7 

13  35  28.84 

1.9697 

6  25  23.7 

13.861 

8 

12    5  18.83 

1.8902 

4  27  40.6 

13.563 

8 

13  37  27.12 

1.9799 

6  39  14.9 

13.849  ' 

9 

12    7  12.24 

1.8004 

4  14    6.0 

13.591 

9 

13  39  25.59 

isn^ 

6  53    4.8 

13.(93 

10 

12    9    5.68 

1.8908 

4    0  29.7 

13.619 

10 

13  41  24.26 

1.9795 

7    6  53.5 

13.801   < 

11 

12  10  59.14 

1.8913 

3  46  51.8 

13.645 

11 

13  43  2J.13 

1.9899 

7  20  40.9 

13.778  ' 

12 

12  12  52.63 

1.8918 

3  33  12.3 

13371 

12 

13  45  22.20 

1.9863 

7  34  26i) 

13.755  1 

13 

12  14  46.15 

1.89SU 

3  19  31.3 

13.696 

13 

13  47  21.48 

1.9898 

7  48  11.5 

13.731   ! 

14 

12  16  39.70 

1.89Q8 

3    5  48.8 

13.790 

14 

13  49  20.98 

1.9935 

8    1  54.7 

13.706 

15 

12  18  33.28 

1.8934 

2  52    4.9 

13.749 

15 

13  51  20.70 

J. 9973 

8  15  3(5.3 

13.680  1 

16 

12  20  26.90 

1.8941 

2  38  19.7 

13.764 

16 

13  53  20.64 

8.0006 

8  29  16.3 

13.651   1 

17 

12  22  20.57 

1.8950 

2  24  33.2 

13.786 

17 

13  55  20.80 

9.0045 

8  42  54.6 

13.639 

18 

12  24  14.29 

1.8058 

2  10  45.4 

13.807 

18 

13  57  21.18 

9.0083 

8  56  31.0 

13.509 

19 

12  26    8.06 

1.8966 

1  56  56.4 

13.836 

19 

13  59  21.80 

9.0193 

9  10    5.6 

13.561 

20 

12  28    1.88 

1.8975 

1  43    6.3 

13.844 

20 

14    1*22.66 

9.0169 

9  23  38.3 

13.598 

21 

12  29  55.76 

1.8086 

1  29  15.1 

13.863 

21 

14    3  23.75 

9.0903 

9  37    9.0 

13.404 

22 

12  31  49.70 

1;899G 

1  15  22.9 

13.878 

22 

14    5  25.09 

9.0345 

9  50  37.6 

13.458  ; 

23 

12  33  43.70 
WEE 

1.9007 

)NESr 

N.  1     1  29.8 
)AY  2. 

13.893 

23 

14    7  26.68 
F 

9.0986 

RIDAl 

S.10    4    4.0 

r  4. 

13.491 

0 

12  35  37.78 

1.9019 

N.  0  47  35.8 

13.907 

0 

14    9  28.52 

9.0398 

S.  10  17  28.2 

13..185 

1 

12  37  31.93 

1.9033 

0  33  41.0 

13.930 

1 

14  11  30.61 

9.0370 

10  30  50.2 
10  44    9.9 

13.347 

2 

12  39  2&16 

1.9044 

0  19  45.4 

13.933 

2 

14  13  32.96 

9.0413 

13.307 

3 

12  41  20.46 

1.9058 

N.  0    5  49.1 

13.944 

3 

14  15  35.57 

9.0457 

10  57  27.1 

13:366 

4 

12  43  14.85 

1.9073 

S.  0    8    7.9 

13.956 

4 

14  17  38.44 

9.0501 

11  10  41.8 

13J333 

5 

12  45    9.33 

1.9086 

0  22    5.6 

13.967 

5 

14  19  41.58 

9.0547 

11  23  53.8 

13.177 

6 

12  47    3.89 

1.9101 

0  36    3.9 

13.977 

6 

14  21  45.00 

9.0509 

11  37    3.1 

13.139 

7 

12  48  58.55 

1.9118 

0  50    2.8 

13.965 

7 

14  23  48.69 

9.0636 

11  50    9.7 

13.066 

8 

12  50  53.31 

1.9136 

1    4    2.1 

13.991 

8 

14  25  52.66 

9.0684 

12    3  13.5 

13.039 

9 

12  52  48.18 

1.9154 

1  18    1.7 

13.996 

9 

14  27  56.90 

3.0731 

12  16  14.4 

19.990 

10 

12  54  43.15 

1.9171 

1  32    1.6 

14.000 

10 

14  30     1.43 

9.0779 

12  29  12.3 

19.939 

11 

12  56  38.23 

1.9189 

1  46    1.7 

14.004 

11 

14  32    6.25 

9.0839 

12  42    7.1 

12.887 

12 

12  58  33.42 

1.9909 

2    0    2.0 

14.007 

12 

14  34  11.37 

9.0877 

12  54  58.8 

19.835 

13 

13    0  28.73 

1.9999 

2  14    2.5 

lAMKd 

13 

14  36  16.78 

9.0997 

13    7  47.3 

1S.78I   1 

14 

13    2  24.17 

1.9950 

2  28    3.1 

14.010 

14 

14  38  22.49 

9.0977 

13  20  32.6 

19.796 

15 

13    4  19.73 

1.9971 

2  42    3.7 

14.010 

15 

14  40  28.50 

9.1097 

13  33  14.5 

13.609  1 

16 

13    6  15.42 

1.9993 

2  56    4,3 

14.009 

16 

14  42  34.81 

9.1078 

13  45  52.9 

19.611   ! 

17 

13    8  11.24 

1.8314 

3  10    4.8 

14U)06 

17 

14  44  41.43 

9.1198 

13  .58  27.8 

19.559 

18 

13  10    7.19 

1.9337 

3  24    5.1 

14.003 

18 

14  46  48.35 

9.1180 

14  10  59.1 

19.491 

19 

13  12    3.29 

1.9363 

3  38    5.2 

13.998 

19 

14  48  55.59 

9.1934 

14  23  26.7 

19.498 

20 

13  13  59.54 

1.9387 

3  52    4.9 

13.991 

20 

14  51    3.15 

9.1987 

14  35  50.5 

19.364 

21 

13  15  55.93 

1.9411 

4    6    4.2 

134)85 

21 

14  53  11.03 

9.1M0 

14  48  10.4 

12.906 

22 

13  17  52.47 

1.9437 

4  20    3.1 

13.977 

22 

14  55  19.2;J 

9.1399 

15    0  26.3 

19.331 

23 

13  19  49.17 

1.9464 

4  34    1.5 

13.968 

23 

14  57  27.75 

9.1447 

15  12  3dJ2 

19.164 

24 

13  21  46.03 

1.9491 

S.  4  47  59.3 

13.958 

24 

14  59  36.59 

9.1501 

S.  15  24  46.0 

19U)96 

TI, 


OCTOBER,  187SK. 


169 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  AMeniion. 


Diff. 
for  1  in. 


I>«cllnAtioD. 


Diff. 
fori  m. 


Hour. 


SATURDAY  5. 


li     in      It 

0 

14  59  36.59 

1 

15    1  45.76 

2 

15    3  55.27 

3 

15    6    5.11 

4 

15    8  15.29 

5 

15  10  25.81 

6 

15  12  36.66 

7 

15  14  47.86 

8 

15  16  59.41 

9 

15  19  11.30 

10 

15  21  23.54 

11 

15  23  36.13 

12 

15  25  49.08 

13 

15  28    2.38 

14 

15  30  16.04 

15 

15  32  30.05 

16 

15  34  44.42 

17 

15  36  59.15 

18 

15  39  14.25 

19 

15  41  29.71 

20 

15  43  45.53 

21 

15  46    1.72 

22 

15  48  18.27 

23 

15  50  35.191 

n 

9.1501 
9.I5S7 
3.1619 
9.1660 
9.1795 
9.1781 
9.1837 
9.1695 
9.1854 
9ja)13 
9ja070[ 
9.9190 
9J3188 
9.9947 
9.9306 
9J2365 
9.9495 
9JS487 
9.9547 
9^9606 
9.9668 
9.9799 
9.9760 
9J2850 


S.15  24 
15  36 

15  48 

16  0 
16  12 
16  24 
16  36 
16  47 

16  59 

17  10 
17  22 
17  33 
17  44 

17  55 

18  6 
18  17 
18  28 
18  39 

18  49 

19  0 
19  10 
19  21 
19  31 

S.  19  41 


46.0 
49.7 
49J2 
44.3 
34.9 
20.9 

2.3 
39.0 
11.0 
38.2 

0.5 
17.7 
29.7 
36.5 
38.1 
34.3 
25.1 
10.4 
50.1 
24.0 
52.0 
14.1 
30^21 
40.3 


SUNDAY  6. 


0 

15  52 

1 

15  55 

2 

15  57 

3 

15  59 

4 

16    2 

5 

16    4 

6 

16    6 

7 

16    9 

8 

16  11 

9 

16  13 

10 

16  16 

11 

16  18 

12 

16  20 

13 

16  23 

14 

16  25 

15 

16  27 

16 

16  30 

17 

16  32 

18 

16  35 

19 

16  37 

20 

16  39 

21 

16  42 

22 

16  44 

23 

16  47 

24 

16  49 

52.47 
10.12 
28.14 
46.52 

5.27 
24.39 
43.88 

3.74 
23.96 
44.54 

5.49 
26.80 
48.48 
10.52 
32.92 
55.68 
18.80 
42.27 

6.10 
30.28 
54.81 
19.69 
44.91 
10.47 
36.38 


9JI911 
9.9973 
9.3033 
9.3094 
9.8156 
9.3918 
9.3979 
9.3340 
9.3400 
9.3461 
9.3599 
9.3589 
93M3 
9J704 
9.3763 
9.3894 
9.3889 
9.3949 
9.4001 
9.4059 
9.4117 
9.4175 
9.4939 
9.4989 
9.4346 


S. 


19  51 

20  1 
20  11 
20  21 
20  30 
20  40 
20  49 

20  59 

21  8 
21  17 
21  26 
21  35 
21  44 
21  52 


22 
22 


1 

9 


22  17 
22  25 
22  33 
22  41 
22  49 

22  56 

23  4 
23  11 
23  18 


19.006 

19.037 

11.955 

11.680 

11.805 

11.798 

11US51 

11.579 

11.493 

11.419 

11.399 

11J943 

11.156 

11.070 

10.989 

10.899 

10.801 

10.708 

10.613 

10.516 

10.417 

10.318 

10J916 

10.116 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


44J2 

10.013 

0 

41i) 

9.909 

1 

33.3 

9.804 

2 

18.4 

9U)97 

3 

57.0 

9.568 

4 

29.0 

9.477 

5 

54.3 

9.366 

6 

12.9 

9.953 

7 

24.7 

9.138 

8 

29.5 

9.091 

9 

27.3 

8.904 

10 

18.0 

8.785 

11 

1.5 

80164 

12 

37.7 

8.543 

13 

6.7 

8.491 

14 

28.3 

8.997 

15 

42.4 

8.171 

16 

48.9 

8.044 

17 

47.7 

7J16 

18 

38.8 

7.787 

19 

22.1 

7.655 

20 

57.4 

7.591 

21 

24.7 

7.387 

22 

43.9 

7.951 

23 

54^1 

7.115 

24 

Right  Aieenilob. 


Diff. 
for  1  m. 


DeclluAtiou. 


Diff. 
for  1  in. 


MONDAY  7. 


b     in     H 

16  49  36.38 
16  52  2.63 
16  54  29.21 
16  56  56.11 

16  59  23.34 

17  1  50.90 
17  4  18.79 
17  6  47.00 
17  9  15.51 
17  11  44.32 
17  14  13.44 
17  16  42.87 
17  19  12.59 
17  21  42.60 
17  24  12.89 
17  26  43.48 
17  29  14.34 
17  31  45.46 
17  34  16.84 
17  36  48.48 
17  39  20.38 
17  41  52.54 
17  44  24.94 
17  46  57^61 


n 

9.4346 
9.4403 
9.4457 
9.4511 
9.4566 
9.4690 
9.4675 
9.4'797 
9.4777 
9.4898 
9.4879 
9.4999 
9.4978 
9.5095 
9.5074 
9.5190 
9.5165 
9.5909 
9.59SS 
9.5995 

ImOmSo 


9.5380 
9^19 


S.23  18 
23  25 
23  32 
23  39 
23  46 
23  52 

23  .59 

24  5 
24  11 
24  17 
24  23 
24  28 
24  34 
24  39 
24  44 
24  49 
24  54 
24  59 
25 
25 


3 

7 


25  12 

25  16 

25  20 

S.25  23 


54.9 
57.7 
52.2 
38.4 
16^ 
45.5 

a2 

18.1 
21.3 
15.7 

1.2 
37.7 

5.2 
23.6 
32.9 
33.0 
23.8 

5.2 
37.2 
59.7 
12.7 

lai 

9.9 
54.1 


TUESDAY  8. 


17  49 
17  52 
17  54 
17  57 
17  59 


18 

18 
18 


2 
4 

7 


18  10 
18  12 
18  15 
18  17 
18  20 
18  22 
18  25 
18  28 
18  30 
18  33 
18  35 
18  38 
18  4] 
18  43 
18  46 
16  48 
18  51 


30.41 

3.48 
36.77 
1039 
44.00 
17.90 
52.00 
26J28 

0.73 
a5.34 
10.11 
45.04 
20.13 
55.36 
30.71 

6.17 
41.75 
17.44 
53.24 
29.131 

5.09 
41.13 
17.24 
53.41 
29.63 


9JM94 
9.5530 
9.5568 
9.5609 
9.5634 
9.5667 
9.5699 
9.5796 
9.5755 
9.5789 
9.5806 
9.5835 
9.5860 
9.5881 
9.5901 
9.5890 
9.5939 
9.5956 
9.5975 
9.5968 
9.6000 
9.6019 
9.6093 
9.6033 
9.6040 


S.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

S.26 


27  28.5 
30  53.1 

7.8 
12.6 

7.5 
52.4 
27.3 
52.1 

6.8 
11.3 

5.6 
55  49.7 
57  23.6 
47.2 

0.5 

3.4 
55.9 
38.0 

9.7 
31.0 
41.8 
42.2 
32.1 
11.5 
40.i 


34 
37 
40 
42 
45 
47 
50 
52 
54 


58 

0 

1 

1 

2 

3 

3 

3 

3 

3 

3 
o 


It 

7.115 
6.977 
6.839 
6.700 
6.559 
6.416 
6.971 
6.195 
bJteo 
5.839 
5.683 
5.533 
5.389 
5.931 
5.078 
4JI94 
4.768 
4.611 
4.454 
4.996 
4.137 
3.977 
8.817 
3.656 


3.491 
3.3B7 
3.169 
9.997 
9.831 
9.665 
9.497 
9.3B9 
9.160 
1.990 
1.820 
1.650 
1.479 
1.3C7 
1.135 
0.961 
0.788 
0.615 
0.441 
0JU7 
-0.093 
40.081 
0J»6 
0.431 
0.606 


ii 


22 


iro 
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VII. 


GHEENWICH  MEAN  TIME 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  Asoenaloii. 


Diff. 
for  1  m. 


Deelioation. 


Diff. 
for  1  m. 


.  WEDNESDAY  9. 


h    m      K 

■  . 

0 

18  51  29.63 

S.6040 

1 

18  54    5.89 

9.0047 

2 

18  56  42.19 

9.6053 

3 

18  59  18.52 

9.6057 

4 

19    1  54.87 

9.6059 

5 

19    4  31J23 

9.6060 

6 

19    7    7.59 

90(050 

7 

19    9  43.94 

9.6058 

8 

19  12  20J28 

9.6056 

9 

19  14  56.61 

9.6053 

10 

19  17  32.91 

9.6046 

11 

19  20    9.16 

9.6038 

12 

19  22  45.37 

9.6031 

13 

19  25  21.53 

9.6091 

14 

19  27  57.62 

9.6010 

15 

19  30  33.65 

9.5999 

16 

19  33    9.61 

9.5967 

17 

19  35  45.48 

9.5971 

18 

19  38  21.25 

9.5954 

19 

19  40  56.93 

9.5838 

20 

19  43  32.50 

9.5990 

21 

19  46    7.97 

9.5901 

22 

19  48  43.31 

9.5879 

23 

19  51  18.52 

9.5858 

2 
1 
1 
0 

25  58 
25  57 
25  55 
25  54 
25  52 
25  50 
25  47 
25  45 
25  42 
25  39 
25  36 
25  33 
25  30 
25  27 
25  23 
25  19 
25  15 
25  11 
25  6 
S.25  2 


THURSDAY  10. 


S.26 
26 
26 
26 


40^4 
58.7 

6.4 

3.7 
50.5 
26.7 
52.4 

7.6 
12.2 

6.3 
49.9 

2ao 

45.6 
57.7 
59.4 
50.6 
31.4 
1.8 
21.8 
31.5 
30.9 
20.0 
58.9 
27.7 


0.606 
0.783 
0.959 
1.133 
1.309 
1.485 
1.660 
1.835 
9.011 
9.186 
9.361 
9.536 
9.711 
9.885 
3.060 
3.934 
3.407 
3.581 
3.753 
3.994 
4.006 
4.967 
4.436 
4.605 


Hoar. 


Right  Aicenidon. 


Diff. 
for  1  m. 


DeeUnation. 


Diff. 
for  1  m. 


FRIDAY  11. 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
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GREENWICH  MEAN  TIME. 
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9.1137 

10  43    7.1 

13.843 

24 

0  34  10.67 

9.1903 

S.  0  59  35.2 
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12  10  34.35 

1.8919 

3  54  48.0 

13.735 

20 

10  41  31.46 

1.9199 

13  54  15.1 

11J)03 

20 

12  12  27.84 

1.8990 

3  41    3.0 

13.TB5 

21 

10  43  26.55 

1.9173 

13  42  43.1 

11.565 

21 

12  14  21.39 

1.8930 

3  27  16JSa 

13.794 

22 

10  45  21.53 

1.9155 

13  31    7.3 

11.639 

22 

12  16  15.00 

1.8939 

3  13  27.7 

13.(89 

23 

10  47  16.41 

1.9139 

13  19  27.7 

11.699     23 
11.753     24 

12  18    8.66 

1.8949 

2  59  37.6 

13.848 

24 

10  49  11.20 

19193 

N.13    7  44.3 

12  20    2.38 

1.8960 

N.  2  45  46.0 

13.874 

XII. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  AscemdoD. 


DlfT. 
for  I  m. 


Decllnatton. 


Diff. 
for  1  m. 


Hour. 


Right  Aicension. 


Diff. 
for  1  m. 


Declination. 


Dlif. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I  11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


TUESDAY  29. 


h       Dl       M 

12  20  2^ 
12  21  56.17 
12  2^)  50.04 
12  25  43.99 
12  27  3a02 
12  29  32.13 
12  31  26.23 
12  33  20.62 
12  35  15.01 
12  37  9.49 
12  39  4.08 
12  40  58.78 
12  42  53.59 
12  44  48.52 
12  46  43.57 
12  48  38.74 
12  50  34.04 
12  52  29.48 
12  54  25.05 
12  56  20.76 

12  58  ia62 

13  0  12.63 
13  2  8.79 
13    4    5.11 


■      I 

.6960' N. 

.8979 

•8986 

JSSfKf 

.90112 
.9096 
.9043 
.9057 
.9073 
.9089 
J»107| 
.9135  N. 


2 
2 
2 
I 
1 
1 
1 


.9145 
.9165 
.9185 
J9a06 


J)951 
JBSm 
.9997 
.9093 
.9347 
.9373 
JB099 


s. 


s. 


O    t 

2  45 
31 
17 
4 
50 
36 
22 
8 

0  54 
0  39 
0  25 
11 
2 
0  16 
0  30 
0  44 
0  58 
12 
27 
41 
55 
9 
23 
38 


tt 


0 
0 


1 
1 
1 
1 
2 
2 
2 


46.0 

52.8 

58J2 

2J2 

4.8 

ai 
a2 

5.1 

2.9 
59.6 
55.2 
49.8 
16.4 
23  J) 
31.4 
40.0 
49.3 
59.2 

9.7 
20.7 
32.2 
44.1 
56.4 

8.91 


WEDNESDAY  30. 


13 
13 
13 
13 


6 

7 

9 

11 


13  13 
13  15 
13  17 
13  19 
13  21 
13  23 
13  25 
13  27 
13  29 
13  31 
13  33 
13  .35 
13  37 
13  39 
13  41 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 


1.58 
58.22 
55.04 
52.03 
49.20 
46.55 
44.08 
41.80 
39.72 
37.85 
36.18 
34.71 
33.44 
32.39 
31.57 
30.97 
30.60 
30.46 
30.54 
30.86 
31.43 
32^26 
33.33 
34.66 
36.24 


1JM98S. 

1.9455 

1.9485 

14)513 

1J)543 

1.9574 

1.9604 

1JK37 

1.9671 

1.9706 

1.9739 

1.9779 

1.9807 

1J)844 

1.9681 

1.9990 

1.9958 

1   OOIM 

9UW33 

9.0074 

9.0116     ' 

9.0156 

9.0900 

9.0943 

9.098618. 


2 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
5 
6 


52 

6 
20 
34 
49 

3 
17 
31 
46 

0 
14 
28 
42 
56 
11 
6  25 
6  39 
53 


6 

7 
7 

7 
7 
8 
8 


7 

21 
35 
49 

3 
17 


8  31 


21.6 
34.3 
47.1 
59.9 
12.7 
25.4 
37.9 
50.0 
1.8 
13.2 
24.1 
34.5 
44.3 
53.4 
1.8 
9.4 
16.1 
21.8 
26.5 
30.1 
32.5 
33.6 
33.4 
31.8 
28.7 


13.874 
13.899 
13.999 
13.945 
13.968 
13.988 
14.008 
14.099 
14.046 
14.064 
lAJMQ 
14.007 
14.111 
14.195 
14.138 
14.149 
14.160 
14.170 
14.179 
14.188 
14.195 
14.909 
14J907 
14.910 


14J919 

14J9I3 

14.913 

14.913 

14.919 

14.910 

14.905 

14.199 

14.193 

14.186 

14.177 

14.168 

14.157 

14.146 

14.133 

14.119 

14.103 

14.086 

14.069 

14.050 

14.099 

14.007 

13.985 

13.960 

13.935 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


THURSDAY  31. 


h     m 

13  53 
13  55 
13  57 
13  59 


14 
14 
14 
14 
14 


1 
3 
5 
7 

9 


14  12 
14  14 


14 
14 


16 
18 


14  20 
14  22 
14  24 
14  26 
14  28 
14  30 
14  33 
14  35 
14  37 
14  39 
14  41 


M 

H 

36.24 

9.0966 

38.09 

9.0331 

40.21 

9.0375 

42.59 

9.0490 

45.24 

9.0465 

48.17 

9.0519 

51.39 

9.0561 

54.90 

9.0606 

58.69 

9.0656 

2.77 

9.0705 

7.15 

9.0755 

11.83 

9.0806 

16.82 

9.0a57 

22.12 

9UKK)9 

27.73 

9.0960 

33.64 

9.1019 

39.87 

9.1066 

46.43 

9.1190 

53;32 

9.1178 

0.54 

9.1930 

8.08 

9.1983 

15.94 

9.1338 

24.14 

9.1395 

32.69 

9.1454 

s. 


8  31  28.7 

8  45  24.0 

8  59  17.7 

9  13    9.8 

9  27    0.0 

9  40  48.2 

9  54  34.4 

0    8  18.6 

0  22    0.7 

0  35  40.6 

0  49  18.3 

1    2  53.6 

1  16  26.4 

1  29  56.6 

1  43  24.3 

1  56  49.3 

2  10  11.5 

2  23  30.8 

2  36  47.1 

2  50    0.3 

3    3  10.3 

3  16  17.1 

3  29  20.6 

3  42  20.6 

FRIDAY,  NOVEMBER  1. 


PHASES  OF  THE  MOON. 


13.935 
13.906 
13.881 
13.859 
13.890 
13.786 
13.753 
13.719 
13.683 
13.646 
13.608 
13.567 
13.596 
13.483 
13.439 
13.393 
13.346 
13.997 
13.946 
13.193 
13.140 
13.085 
13.099 
19.970 


0  I    14  43  41.591    9.15191  S.  13  55  17.0|  19.910 


0  New  Moon, 

})  First  Quarter,  . 

O  Full  Moon,  .     . 

<C  Last  Quarter,  . 

0  New  Moon, 


d       h      m 

2    3  30.7 

9     9     3.9 

16     3  34.7 

23  20  53.7 

31  17  28.2 


<t   Perigee, 
<C  Apogee, 


d 
12 

24 


h 

7.4 
8.9 


176 


OCTOBER,  187d, 
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ft 

1 

1 
j 

LUNAR  DISTANCES. 

1 
1 

1 

i4 

Star's  Name 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

and 

Noon. 

of 

II1»». 

of 

Vlh. 

of 

ix»>. 

of 

4 

Position. 

1 

Diff. 

Diff. 

Diff. 

Diff. 

1 

1 

2977 

Sun 

W. 

Q          1        tt 

22  17  35 

3097 

O         »          /.' 

23  47  14 

3009 

Oil* 

25  17  16 

9998 

26  47  38 

Antares 

E. 

34  59  23 

9649 

33  21  a5 

9644 

31  43  40 

9640 

30    5  39 

9636 

Saturn 

E. 

71  10    9 

3699 

69  31  53 

9691 

G7  5S26 

2612 

66  14  48 

9G04 

a  Aquiltt} 

E. 

85  27  59 

3407 

84    5  50 

3403 

82  43  37 

3401 

81  21  22 

3399  1 

1 

5 

Sun 

W. 

34  23  56 

9913 

35  55  58 

9909 

37  28  14 

9891 

39    0  44 

1 

9881 

Saturn 

E. 

57  58  50 

9565 

56  19    7 

9557 

54  39  13 

2550 

52  59    9 

2543 

a  Aquil® 

E. 

74  30  11 

3415 

73    8  11 

3433 

71  46  20 

3431 

70  24  39 

3443 

Foiiuilhaut 

E. 

104  41    9 

9738 

103    5    6 

9717 

101  28  49 

2707 

99  52  19 

2098 

6 

Sun 

W. 

46  46  25 

9834 

48  20    9 

9895 

49  54    5 

2816 

51  28  12 

2807 

Venus 

W. 

24  43  59 

9919 

26  15  54 

9909 

27  48    2 

9900 

29  20  23 

2889  ! 

Saturn 

E. 

44  36  27 

9510 

42  55  27 

9503 

41  14  18 

2497 

39  33    1 

2492  1 

a  AquilsB 

E. 

63  40  16 

3535 

62  20  30 

3561 

61     1  13 

3590 

59  42  28 

9023 

Foinalhaut 

E. 

91  46  45 

9655 

90    9    5 

2648 

88  31  15 

2641 

86  53  16 

2635 

a  Pegasi 

E. 

110    0  11 

9949 

108  28  45 

9995 

106  56  58 

2910 

105  24  52 

2896 

7 

Sun 

W. 

59  21  33 

9766 

60  56  45 

9759 

62  32    7 

2750 

64    7  40 

3744 

Venus 

W. 

37    4  55 

9847 

38  38  22 

9838 

40  12    0 

2831 

41  45  48 

2ett2 

Saturn 

E. 

31    4  44 

9467 

29  22  45 

2465 

27  40  42 

2462 

25  58  35 

2460  1 

a  AquilflB 

E. 

53  18  56 

3854 

52    4  49 

3918 

50  51  47 

3986 

49  39  54 

4063 

Fonialhaut 

E. 

78  41  15 

9607 

77    2  29 

9609 

75  23  37 

2599 

73  44  40 

2596 

a  Pegasi 

E. 

97  40    8 

9837 

96    6  28 

9898 

94  32  36 

2819 

92  58  33 

2811 

8 

Sun 

W. 

72    7  50 

2707 

73  44  21 

9699 

75  21    2 

2899 

76  57  52 

9686 

Venus 

W. 

49  37  21 

2785 

51  12    9 

2778 

52  47    6 

2770 

54  22  13 

3763  ' 

Antares 

W. 

19  46  49 

9476 

21  28  36 

9451 

23  10  58 

3439 

24  53  47 

2417   ' 

Fomalhaut 

E. 

65  28  59 

9585 

63  49  44 

9586 

62  10  30 

9587 

60  31  17 

25« 

a  Pegasi 

E. 

85    6    0 

9769 

a*^.  31   9 

9779 

81  56  13 

2776 

80  21  14 

2774   1 

9 

Sun 

W. 

85    4  17 

9659 

86  42    1 

9646 

88  19  53 

2640 

89  57  53 

9634 

Venus 

W. 

62  20    3 

9799 

63  56    4 

2733 

65  ;32  13 

2716 

67    8  31 

2710 

Antares 

W. 

33  32  22 

9363 

35  16  50 

2354 

37    1  31 

2346 

38  46  24 

2337 

Foinalhaut 

E. 

52  16  14 

9613 

50  37  37 

96» 

48  59  12 

2633 

47  21    2 

9646 

a  Pegasi 

E. 

72  26    3 

9779 

70  51    7 

2782 

69  16  16 

2788 

67  41  32 

9796 

10 

Sun 

W. 

98    9  56 

9606 

99  48  43 

2600 

101  27  38 

2596 

103    6  39 

9591   ^ 

Venus 

W. 

75  12    2 

9681 

76  49    7 

2675 

78  26  20 

2670 

80    3  40 

2666 

Antnres 

W. 

47  33  32 

9303 

49  19  27 

2398 

51    5  30 

•   2291 

52  51  42 

^66 

Fomalhaut 

E. 

39  15  46 

9756 

37  40  20 

2791 

36    5  40 

2832 

34  31  54 

2679 

a  Pe^i 
a  Anetis 

E. 

59  50  43 

4851 

58  17  21 

2868 

56  44  21 

2887 

55  11  46 

9910 

E. 

100  44    0 

9388 

99    0    8 

2389 

97  16    7 

2376 

95  31  58 

9371 

11 

Sun 

W. 

111  23  20 

2569 

113    2  58 

2566 

114  42  40 

2563 

116  22  26 

95S0 

Venus 

W. 

88  11  58 

9643 

89  49  55 

2838 

91  27  58 

26% 

93    6    5 

9633 

Antares 

W. 

61  44  35 

9969 

63  31  30 

2359 

65  18  30 

2255 

67    5  36 

»S2 

Saturn 

W. 

25  17  12 

9999 

27    3  13 

2291 

28  49  25 

2384 

30  35  48 

9378 

a  Pegasi 

E. 

47  37  31 

3078 

46    8  55 

3127 

44  41  18 

3183 

43  14  48 

3M5 ; 

a  Arietis 

E. 

86  49  31 

9350 

85    4  45 

2348 

83  19  55 

2345 

81  35    1 

9343  : 

1  Aldebaran 

E. 

117  19  21 

9375 

115  32  45 

2271 

113  46    3 

2367 

HI  59  15 

9963  ; 

12  i  Sun 

W. 

124  42  12 

9549 

126  22  17 

2548 

128    2  23 

2548 

129  42  30 
106  13  13 

9548 

Venus 

W. 

101  17  42 

9690 

102  56  10 

9618 

104  34  41 

9617 

2615 

1  Autares 

W. 

76    2  11 

2339 

77  49  40 

2937 

79  37  12 

2337 

81  24  45 

2235 

!  Saturn 

W. 

;»  29  :38 

2357 

41  16  41 

S»55 

43    3  47 

2353 

44  50  57 

2851 

XIV. 


OCTOBER,  187d< 


ITT 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


I 


o  a 

o 


8 


10 


11 


12 


Stv'tf  Name 

and 

Position. 


Svs  W. 

Antares  £« 

Saturn  E. 

a  Aquilee  E. 

Sun  W. 

Saturn  E. 

a  Aquilee  E. 

Fomalhaut  E. 

Sun  W. 

Venus  W. 

Saturn  E. 

a  Aquilae  E. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  W. 

Venus  W. 

Saturn  E. 

a  Aquilse  E. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  W. 

Venus  W. 

Antares  W. 

Fomalhaut  E. 

a  Pegasi  E. 

Sun  W. 

Venus  W. 

Antares  W. 

Fomalhaut  E. 

a  Pegasi     .  E. 

Sun  W. 

Venus  W. 

Antares  W. 

Fomalhaut  E. 

a  Pe^i  E. 

a  Arietis  E. 

Sun  W. 

Venus  W. 

Antares  W. 

Saturn  W. 

a  Pepasi  E. 

a  Anetis  E. 

Aldebaran  E. 

Sun  W. 

Venus  W. 

Antares  W. 

Saturn  W. 


Midnight. 


// 


28  18  20 
28  27  33 

64  35  58 
79  59    4 

40  33  27 
51  18  56 
69  3  11 
98  15  36 

53  2  31 
30  52  54 
37  51  36 
58  24  17 
85  15    8 

103  52  27 

65  43  22 
43  19  47 
24  16  26 
48  29  15 
72  5  39 
91  24  19 

78  34  51 
55  57  29 
26  36  57 
58  52  7 

78  46  12 

91  36  2 
68  44  57 

40  31  29 

45  43  9 

66  6  57 

104  45  47 
81  41  7 

54  38  2 
32  59  8 
53  39  40 

93  47  41 

118  2  17 

94  44  17 
68  52  46 
32  22  20 

41  49  32 

79  51  4 
110  12  21 

131  22  37 

107  51  47 
83  12  20 

46  38  8 

23 


p.  L. 

of 
Diff. 


2963 
S633 
9596 
3399 

2871 
2536 
3456 

9668 

3798 
3881 
3467 
3660 


3883 

9736 
3815 
9459 
4150 
3503 
3804 

9679 
3756 
3405 
3591 
3773 


3704 
3330 
3660 
3803 

8586 
8660 
9381 


3936 
8366 

3557 
3639 
3349 
9979 
3316 
3343 
2960 

3548 
3615 
2335 
9949 


XVlu 


29  49  19 
26  49  23 
62  56  58 
78  36  46 

42  6  23 
49  38  33 
67  41  58 
96  38  40 

54  37  1 
32  25  37 
36  10  4 
57  6  47 
83  36  52 
102  19  46 

67  19  14 
44  53  56 
22  34  15 

47  20  1 
70  26  33 
89  49  56 

80  11  59 
57  32  54 
28  20  24 
57  13  0 

77  11  9 

93  14  19 
70  21  32 
42  16  45 
44  5  36 
64  32  33 

106  25  1 

83  18  40 
56  24  30 
31  27  37 
52  8  7 
92  3  18 

119  42  11 
96  22  33 
70  40  1 
34  9  0 
40  25  39 

78  5    5 

108  25  23 

133    2  44 

109  30  21 

84  59  55 

48  25  22 


p.  L. 

of 
Diff. 


9949 
9639 
9588 
3400 

9869 
2599 
3479 
9680 

9791 
3879 
9481 
3700 
2629 
9869 

3799 
9808 
9461 
4946 
2590 
2797 

2672 
2750 
2394 
2594 
2779 


9698 
2393 
9679 
9819 

9581 
9655 
9976 
3005 
9966 
9369 

9554 
9696 
9945 
9368 
3399 
3340 
3857 

3548 
8615 
9935 
9949 


XVfflb. 


31  20  36 
25  11  11 

61  17  46 
77  14  30 

43  39  31 

47  58  0 
66  21  3 
95    1  33 

56  11  41 

33  58  32 

34  28  24 

55  50    0 

81  58  27 

100  46  48 

68  55  16 
46  28  14 
20  52  7 
46  12  18 
68  47  24 
88  15  24 

81  49  16 
59  8  28 
30  4  8 
55  33  57 
75  36    5 

94  52  44 

71  58  14 

"44    2  11 

42  28  28 

62  58  21 

108  4  22 
84  56  20 
58  11  5 
29  57  30 
50  37  12 
90  18  48 


121 

98 
72 
35 
39 
76 
106 


22  9 
0  53 
27  21 
55  47 
3  21 
20  4 
38  20 


134  42  51 

111    8  55 

86  47  31 

50  12  37 


p.  L. 

of 
Diff. 


9937 
9639 
9580 
3404 

2852 


3490 
2671 

2782 
2863 
2476 
3746 
2617 
2658 

2791 
2799 
2465 
4353 
2588 
9792 

9666 
3743 
9388 
3599 
3774 

3617 
8693 
3316 
3701 
3884 

3577 
9651 
9971 
3087 
9999 
9357 

2553 
2024 
2943 
2964 
3489 
9340 
3254 

9548 
9615 
2235 
2246 


XXlh. 


O  t        II 

32  52  8 
23  32  59 

59  38  24 
75  52  18 

45  12  52 

46  17  18 
65  0  28 
93  24  14 

57  46  32 
35  31  38 
32  46  37 
54  34  1 
80  19  55 
99  13  35 

70  31  28 

48  2  43 
19  10  4 
45  6  14 

67  8  12 
86  40  45 

83  26  42 

60  44  11 
31  48  8 
53  55  1 
74  1  3 

96  31  16 
73  35  4 
45  47  47 
40  51  50 

61  24  24 

109  43  48 
86  34  6 
59  57  47 
28  29  4 

49  6  58 
88  34  12 


123 
99 
74 
37 
37 
74 

104 


2  9 
39  16 
14  44 
42  40 
42  45 
35  3 
51  13 


136  22  57 

112  47  29 

88  36    6 

51  59  53 


p.  L. 

of 
Diff. 


2924 
9634 
2579 
3408 

9849 
9516 
3511 
9663 

9775 
9855 
2472 
3797 
2611 
2847 

3713 
3792 
2471 
4477 
2567 
2787 

2659 
2736 
2373 
2606 
2T75 

2611 
2687 
2310 
2727 
2836 

2573 
2646 
2967 
3188 
3037 
9354 

2551 
2621 
2941 
2960 
3591 
9339 
9959 

3551 
2616 
2235 
9948 
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XV 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


I* 


12 


13 


star's  Name 

and 

Position. 


14 


15 


16 


17 


18 


19 


»0 


a  Arietis 
Aldebaran 

Antares 
Saturn 
a  Aquilse 
a  Arietis 
Aldebaran 

Antares 
Saturn 
a  Aquilfls 
a  Arietis 
Aldebaran 

Saturn 
a  Aquilw 
Fomalhaut 
Aldebaran 
Pollux 

Saturn 
a  Aquilie 
FomaUiaut 
a  Pegasi 
Aldebaran 
Pollux 

a  Aquilse 
Fomalhaut 
tt  Pegasi 
Pollux 
Jupiter 

Fomalhaut 

a  Pegasi 

Pollux 

Jupiter 

Regulus 

Mars 

Fomalhaut 

a  Pegasi 

Pollux 

Jupiter 

Regulus 

Mara 


a  re^i 

a  Arietis 

Pollux 

Jupiter 

Regulus 

Mars 

Sux 


E. 
£. 

W. 

W. 

W. 

E. 

E. 

W. 

W. 

W. 

E. 

E. 

W. 

W. 

W. 

E. 

E. 

W. 

W. 

W. 

W. 

E. 

E. 

W. 

W. 

W. 

E. 

E. 

W. 

W. 

E. 

E. 

E. 

E. 

W. 

W. 

E. 

E. 

E. 

E. 

W. 

W. 

E. 

E. 

E. 

E. 

E. 


Noon. 


/I 


p.  L. 

of 
Diflr. 


72  50    1 

103  4    3 

90  22  41 
53  47    9 

50  42  45 

58  51  29 

88  45  38 

104  41  33 
68  3  53 
61  22  56 

45  3  12 
74  28  53 

82  14  20 
72  45  45 

38  14  36 
60  19  22 

104  22  46 

96  13  6 
84  21  26 

51  8  58 
37  10  55 

46  23  14 
90  20  53 

95  49  59 
64  10  11 
48  .3  14 

76  35  13 
110  54  50 

77  2    5 

59  36  5 
63    9  J3 

97  39  41 
99  22  26 

109    9  54 

89  37  17 

71  16  12 
50  4  39 
84  45  25 
86  19    7 

96  41  55 

82  40    6 

39  22  18 
37  21  39 

72  12    3 

73  3(J  48 
84  34  44 

132  58  18 


3340 
8S50 

9937 
9949 
3799 
2368 
2947 

2959 
2968 
3399 
9469 
9971 

9316 
3171 
9756 
9395 
9301 

3389 
3166 
2659 
3674 
9414 
3975 

3970 
9676 
3941 
9479 
9531 

9756 
3131 
9585 
9643 
3583 
3799 


IIP*. 


3148 
9705 
9769 
9711 
9914 

3991 
3065 
9896 
9879 
9898 
3034 
3189 


/* 


71  5  0 
101  16  50 

92  10  14 
55  34  24 
51  59  1 
57  7  9 

86  58  20 

106  28  33 
69  50  39 
62  46  42 
43  21  6 

72  42  11 


p.  L. 

of 

Diflr. 


9341 

9948 

2938 
2949 
3658 
9375 
2949 

9964 
9973 
3993 
9481 
9976 


Vlh. 


83  59^56 

9394 

74  12  29 

3163 

39  50    1 

9731 

58  33  59 

9335 

102  36  48 

3309 

97  56  52 

9403 

85  48  14 

3175 

52  46  42 

9650 

38  28  10 

3586 

44  39  59 

3497 

88  36  42 

3386 

97  14  45 

3980 

65  47  23 

9684 

49  28  35 

3916 

74  53  20 

9465 

109  14  20 

3545 

78  37  30 

9780 

61    3  37 

3190 

61  29  57 

9600 

96    1  45 

3657 

97  43  22 

3607 

107  35  15 

3807 

91  10  20 

9880 

72  43  23 

3155 

48  28    6 

9791 

83  10    7 

9777 

84  42  42 

9795 

95    9  54 

9930 

84  14  50 

3933 

40  51  11 

3064 

a5  47  45 

9841 

70  39  17 

9893 

72    2  56 

9841 

a3    5  14 

3048 

131  31  47 

3196 

P.  L. 

of 
DifT. 


69  20  0 
9i)  29  34 

93  57  45 
57  21  38 

53  16  33 

55  22  59 
85  11  5 

108  15  26 
71  37  18 
64  11  2 
41  39  26 

70  55  36 

85  45  20 
75  39  22 

41  26  0 

56  48  50 
100  51  1 

99  40  23 
87  14  53 

54  24  29 
39  47  tf 

42  57  3 

86  52  47 

96  39  9 
67  24  24 
50  54  25 

73  11  46 
107  34  9 

80  12  38 
62  31  12 
59  51  2 

94  24  8 
96  4  37 

106  0  56 

92  43  4 

74  10  26 
46  51  54 

81  35  9 
83  6  36 

93  38  13 

85  40  20 
42  20  5 
34  14  10| 

69  6  49 

70  2J)  21 
81  36    i 

130    5  3:^ 


2343 
9947 

2939 
2^1 
3599 
9384 
2950 


IXh 


2278 
3966 
2503 
9981 

2333 

3158 
3709 
2344 
3317 

9415 
3183 
3650 
3500 
3449 
3397 

3311 


3194 
3499 
9550 

9789 
3198 
9615 
2673 


9891 


3163 
2736 
9799 
2741 
9945 

3944 
3063 
2855 
2906 
2855 
3063 
.')909 


67  35  3 
97  42  16 

95  45  14 
59  8  49 

54  35  15 
53  39  1 
83  23  52 

110  2  11 
7:)  23  50 
65  35  53 
39  58  17 
69  9  9 

87  30  32 
77  6  21 
43  228 

55  3  55 
99  5  26 

101  23  37 

88  41  22 

56  2  16 
41  7  14 
41  14  28 
85  9  8 

100  3  8 
69  1  15 
52  20  41 
71  30  31 

105  54  17 

81  47  29 
63  58  48 
58  12  27 
92  46  51 
94  26  12 
104  26  56 

94  15  28 
75  37  201 
45  16    2 

80  0  30 

81  30  50 
92    6  51 

87  5  37 
43  49  Oj 
32  40  54 

67  34  38i 

68  56  4. 
80    7    6: 

128  :ii)  as 


p.  L. 

of 
DIff. 


3345 
3946 

2949 
2953 
3534 


9953 


9974 


3343 

9597 
3987 


3155 
3089 

3:^ 


3194 
3651 

•mil 
3457 
3400 


3701 
3177 
3513 
3571 

8795 
3198 


3837 

3911 
3171 
3751 
8807 
2756 


3357 
3064 


9076 
3924 


/ 
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179 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

» 

oftba 
tnth. 

Star*!  Nune 
and 

Midnight 

P.  L. 

of 

XVb. 

p.  L. 

of 

XVlUh. 

P.L. 
of 

XXIh. 

p.  L. 

of 

12 

Podtlon. 

• 

Dlff. 

Dlff. 

Dlff. 

Diff. 

a  ArietiR 

E. 

o       t      t* 

65  50    9 

3348 

C            t          U 

64    520 

9359 

62  20  36 

9357 

60  35  59 

8389 

Aldebaran 

E, 

95  54  57 

9945 

94    7  37 

9945 

92  20  17 

9945 

90  32  57 

9946 

13 

Antares 

W. 

97  32  39 

9945 

99  20    0 

9948 

101    7  16 

9351 

102  54  27 

9955 

Saturn 

W. 

60  55  58 

99S6 

62  43    3 

2358 

64  30    5 

9961 

66  17    2 

9965 

a  Aquilie 

W. 

55  55    2 

3469 

57  15  46 

3435 

58  37  23 

3388 

59  59  48 

3355 

a  Arietis 

E. 

51  55  16 

9404 

50  11  47 

9416 

48  28  35 

9430 

46  45  43 

9445 

Aldebaran 

E. 

81  36  43 

2XM 

79  49  38 

9358 

78    2  37 

230 

76  15  42 

9306 

14 

Antares 

W. 

111  48  48 

9981 

113  35  15 

9987 

115  21  33 

9305 

117    7  40 

8308 

Saturn 

W. 

75  10  14 

9989 

76  56  29 

9995 

78  42  36 

8309 

80  28  33 

8309 

a  Aquilffi 

W. 

67    1  11 

3994 

68  26  52 

3907 

69  52  53 

3199 

71  19  12 

3180 

a  Arietis 

E. 

38  17  41 

9555 

36  37  44 

9586 

34  58  30 

9099 

33  20    5 

3663 

Aldebaran 

E. 

^  22  51 

aaoA 

65  36  42 

9301 

63  50  44 

3300 

62    4  57 

3317 

15 

Saturn 

W. 

89  15  30 

9350 

91    0  16 

9361 

92  44  47 

3371 

94  29    4 

9381 

a  Aquike 

W. 

78  33  24 

3154 

80    0  28 

3156 

81  27  30 

3158 

82  54  30 

3161 

Fomalhaut 

W. 

44  39  18 

9680 

46  16  25 

9669 

47  53  46 

9661 

49  31  18 

9655 

Aldebaran 

E. 

53  19  14 

9365 

51  34  49 

9376 

49  50  40 

9388 

48    648 

9401 

Pollux 

E. 

97  20    4 

9335 

95  34  55 

2344 

93  50    0 

9354 

92    5  19 

9364 

16 

Saturn 

W. 

103    6  35 

9438 

104  49  15 

9450 

106  31  38 

9464 

108  13  42 

9477 

a  Aquilse 

W. 

90    7  38 

3907 

91  33  39 

3990 

92  59  24 

3936 

94  24  51 

3359 

Fomalhaut 

W. 

57  40    2 

9654 

59  17  44 

9657 

60  55  21 

9663 

62  32  50 

9660 

a  Pegasi 

W. 

42  28  38 

3393 

43  51    2 

3346 

45  14  20 

3305 

46  38  26 

3960 

Aldehanui 

E. 

39  32  14 

9473 

37  50  23 

9490 

36    8  56 

9508 

34  27  54 

3597 

Pollux 

E. 

83  25  46 

9491 

81  42  41 

9433 

79  59  54 

9445 

78  17  24 

9459 

17 

a  Aquilee 

W. 

101  26  42 

3357 

102  49  48 

3383 

104  12  24 

3410 

105  34  29 

3438 

Fomalhaut 

W. 

70  37  53 

9711 

72  14  18 

9793 

73  50  29 

9733 

75  26  25 

2745 

a  Pegasi 

W. 

53  47  18 

3163 

55  14  11 

3151 

56  41  19 

3149 

58    8  38 

3135 

Pollux 

E. 

69  49  36 

9597 

68    9    1 

9541 

66  28  45 

9556 

64  48  49 

9570 

Jupiter 

E. 

104  14  42 

9586 

102  35  28 

9600 

100  56  33 

9615 

99  17  58 

9698 

18 

Fomalhaut 

W. 

83  22    3 

9810 

84  56  18 

9828 

86  30  16 

9837 

88    3  56 

9898 

a  Pegasi 

W. 

65  26  24 

3199 

66  53  58 

3133 

68  21  28 

3137 

69  48  53 

3149 

Pollux 

E. 

56  34  12 

9645 

54  56  18 

9660 

53  18  45 

9675 

51  41  32 

9690 

Jupiter 

E. 

91    9  54 

9709 

89  33  17 

9717 

87  57    0 

9739 

86  21    3 

9747 

ReguluH 

E. 

92  48    7 

96S8 

91  10  22 

9066 

89  32  57 

9681 

87  55  52 

9696 

1 

Mars 

E. 

102  53  16 

9859 

101  19  56 

9866 

99  46  56 

9683 

98  14  16 

9898 

1 
19 

Fomalhaut 

W. 

95  47  33 

9997 

97  19  17 

9044 

98  50  40 

9950 

100  21  44 

9975 

a  Pegasi 

W. 

77    4    4 

3180 

78  30  37 

3189 

79  56  59 

3190 

81  23    9 

3910 

PoUux 

E. 

43  40  30 

9766 

42    5  18 

9781 

40  30  25 

9796 

38  55  52 

9811 

Jupiter 

E. 

78  26  11 

9821 

76  52  11 

9836 

75  18  30 

9851 

TS  45    8 

9864 

Regulus 

E. 

79  55  24 

9709 

78  20  16 

9785 

76  45  28 

9799 

75  10  59 

9813 

Mars 

E. 

90  35  48 

9975 

89    5    4 

9990 

87  34  39 

3005 

86    4  32 

3090 

20 

a  Pej^asi 
a  Anetis 

W. 

88  30  39 

3968 

89  55  27 

3989 

91  20    0 

3994 

92  44  18 

3307 

W. 

45  17  54 

3065 

46  46  46 

3068 

48  15  35 

3071 

49  44  20 

3078 

Pollux 

E. 

31    7  56 

9884 

29  35  17 

9890 

28    2  57 

9014 

26  30  56 

9991 

Jupiter 

E. 

66    2  45 

9994 

64  31    9 

9946 

62  59  49 

9966 

61  28  46 

9971 

Regulus 

E. 

67  23    4 

9889 

65  50  22 

9804 

64  17  56 

9908 

62  45  47 

9990 

Mars 

E. 

78  38  27 

3090 

77  10    5 

3104 

75  42    0 

3116 

74  14  10 

3199 

1  -             -^ 

■  Suif 

E. 

127  13  54 

3937 

125  48  29 

3951 

124  23  20 

3965 

122  58  27 

3976 
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LUNAR  mSTANCtS. 

h 

Star**  Name 

P.  li. 

p.  L. 

p.  L. 

^TNw^a 

i 

p.  L. 

and 

Noon. 

of 

nih. 

of 

Vfh. 

of 

IXh- 

of 

21 

Poiition. 

DifL 

Diff. 

Dlff. 
3348 

Dur. 

a  Pejpisi 
a  AiietiB 

W. 

O           1         // 

94    8  21 

3331 

Of// 

95  32    8 

3334 

C           i         It 

96  55  40 

98  18  56     3303 

W. 

51  12  59 

3080 

52  41  33 

3085 

54  10    1 

3090 

55  38  23,    3095 

Jupiter 

E. 

59  57  57 

S9H5 

58  27  25 

9996 

56  57    7 

3008 

55  27    4 

3090 

Regulus 

E. 

(>1  13  53 

9039 

59  42  15 

9944 

58  10  52 

9956 

56  39  44,    9968 

Mars 

E. 

72  46  3G 

3149 

71  19  17 

3154 

69  52  13 

3166 

68  25  23'    3177 

Sun 

E. 

121  33  48 

3389 

120    9  24 

3300 

118  45  13 

3313 

117  21   16;     3395 

22 

a  Pe^si 
a  Anetis 

W. 

105  11  11 

3435 

106  32  48 

3451 

107  54    7 

3466 

109  15    9 

3489 

W. 

62  58  38 

3131 

64  26  22 

3197 

65  53  59 

3139 

67  21  30 

3137 

Aldebarau 

W. 

32    3  29 

3071 

33  32  14 

3074 

35    0  55 

3077 

36  29  33 

3080 

Jupiter 

E. 

48    0  17 

3073 

46  31  34 

3089 

45    3    2 

3091 

43  34  42 

3101 

Regulus 

E. 

49    7  34 

3091 

47  37  47 

3030 

46    8  11 

3039 

44  38  47 

3048 

Mars 

E. 

61  14  28 

3939 

59  48  53 

3936 

58  23  2^J 

3947 

56  58  15     3954 

Suit 

E. 

110  24  42 

3375 

109    1  57 

3385 

107  39  23 

3393 

106  16  58 

3401 

23 

a  Arietis 

W. 

74  37  40 

3156 

76    4  40 

3161 

77  31  36 

3163 

78  58  29 

3167 

Aldebarau 

W. 

43  51  49 

3094 

45  20    6 

3096 

46  48  20 

3099 

48  16  31 

3101 

Jupiter 

E. 

36  15  38 

3141 

34  48  18 

3148 

33  21    7 

3156 

31  54    5     3163 

Regulus 

E. 

37  14  29 

3001 

35  46    8 

3098 

34  17  56 

3106 

32  49  54     3114 

Mars 

E. 

49  54  18 

3389 

48  29  54 

3394 

47    5  36 

3300 

45  41  25 

3306 

Sun 

E. 

99  27    0 

3434 

98    5  22 

3438 

96  43  49 

3443 

95  22  21 

3447 

24 

a  Arietis 

W. 

86  12  11 

3175 

87  38  50 

3175 

.89    5  29 

3176 

90  32    7 

3175 

Aldehanui 

W. 

55  37     1 

3105 

57    5    5 

3105 

58  33    9 

3104 

60    1  14 

3103 

Regulus 

E. 

25  32    9 

3158 

24    5    9; 

3169 

22  38  23 

3183 

21  11  52 

3197 

Mars  * 

E. 

38  41  41 

aaau 

37  17  55 

3395 

35  54  12! 

3336 

34  30  31 

3399 

Sun 

E. 

88  35  59 

3459 

87  14  49 

3460 

85  53  40 

3461 

84  32  32 

3460 

25 

a  Arietis 

W. 

97  45  32 

3169 

99  12  18 

3167 

100  39    7 

3164 

102    5  59 

3169 

Aldebarau 

W. 

67  22  10 

3091 

68  50  31 

3087 

70  18  56 

3083 

71  47  26 

3078 

Pollux 

W. 

23    9  24 

3095 

24  37  35 

3091 

26    5  55! 

3084 

27  34  24 

3078 

Mars 

E. 

27  32  33 

.3334 

26    9    1 

aax 

24  45  31 

3338 

23  22    3 

3339 

Sun 

E. 

77  46  34 

3451 

76  25  15 

3447 

75    3  52 

3443 

73  42  24 

3439 

26 

Aldebarau 

W. 

79  11  31 

3050 

80  40  42 

3043 

82  10    2 

3035 

83  39  31 

3098 

Pollux 

W. 

34  58  58 

3043 

36  28  19 

3034 

37  57  50 

3096 

39  27  30 

3018 

Sun 

E. 

66  53  42 

3409 

65  31  36 

3409 

64    9  22 

3394 

62  46  59 

3386 

27 

Aldebarau 

W. 

91    9  26 

9985 

92  39  58 

9974 

94  10  43 

9965 

95  41  40 

99M 

Pollux 

W. 

46  58  37 

9973 

48  29  25 

9963 

50    0  26 

9951 

51  31  40 

9940 

Regulus 

w. 

11  36  59 

3313 

13    0  55 

3339 

14  26  26 

3169 

15  53  12 

3119 

Sun 

E. 

55  52  39 

3340 

54  29  14 

3339 

53    5  36 

3317 

51  41  44 

3306 

28 

Aldebarau 

W. 

103  19  44 

3900 

104  52    3 

9688 

106  24  37 

9877 

107  57  25 

9865 

Pollux 

W. 

59  11  22 

3883 

60  44    3 

9870 

62  17    0 

9859 

63  50  12 

9846 

Jupiter 

W. 

23  29  40 

3001 

24  59  51 

9383 

26  30  26 

9369 

28    1  26 

9944 

Regulus 

W. 

23  19    6 

9966 

24  50    1 

9945 

26  21  23 

9994 

27  53  11 

9905 

SCN 

E, 

44  39  13 

;     3947 

1 

43  14    0 

3936 

41  48  33 

3^3 

40  JS  51 

3909 

29 

Pollux 

W. 

71  40  17 

1 

9783 

73  15    8 

9769 

74  50  17 

9756 

76  25  43     9743 

Jupiter 

W. 

35  42    1 

3859 

37  15  12 

j     9844 

38  48  43 

9838 

40  22  34     S814 

Regulus 

W. 

35  38    3 

3818 

37  12    7 

9803 

38  46  32 

9787 

40  21  17 

9779 

Mars 

W. 

19  17    4 

1     306:) 

20  45  59 

3039 

22  15  23 

3018 

23  45  14 

9997 

Sun 

E. 

33  10  26 

3X43 

i 

31  43    9 

1     3131 

1 

30  15  37 

3118 

1 

28  47  49 

3105 

XVIIl. 


OCTOBER,  187d. 


181 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

Star's  Name 

P.I*. 

p.  li. 

p.  L 

p.  I*. 

og 

and 

Midnight. 

of 

XVh. 

of 

XVlJlb. 

of 

XXIi». 

of 

1* 

21 

Portion. 

^^ 

DIff. 
3376 

O           1         It 

101    4  40 

DIff. 

Diff. 

DIff. 

a  Fefosi 

W. 

O         t       n 

09  41  5(3 

3391 

102  27    7 

3406 

o        1      u 

103  49  17 

3490 

a  Anetis 

W. 

57    6  39 

3100 

58  34  49 

3105 

60    2  52 

3111 

61  30  48 

3116 

Jupiter 

E. 

53  57  16 

3030 

52  27  41 

3049 

50  58  20 

3059 

49  29  12 

3063 

Regulus 

E. 

55    8  51 

S979 

53  38  12 

9989 

52    7  46 

3001 

50  37  34 

3010 

Mars 

E. 

66  58  46 

3188 

65  32  23 

3198 

64    6  12 

3209 

62  40  14 

3990 

Suw 

E. 

115  57  33 

3335 

114  34    2 

3346 

113  10  44 

3356 

111  47  37 

3366 

22 

a  Pegasi 

W. 

110  35  53 

3498 

111  56  19 

3515 

113  16  26 

3539 

114  36  15 

3550 

a  Arietis 

W. 

68  48  55 

3149 

70  16  14 

3146 

71  43  28 

3151 

73  10  36 

3154 

Aldebaitm 

W. 

37  58    7 

3083 

39  26  38 

3086 

40  55    5 

3088 

42  23  29 

3091 

Jupiter 

E. 

42    6  33 

3109 

40  38  34 

3118 

39  10  46 

3195 

37  43    7 

3133 

Reeulus 

E. 

43    9  34 

3057 

41  40  32 

3066 

40  11  41 

3074 

38  43    0 

3089 

Mars 

E. 

55  33  10| 

3S63 

54    8  15 

3970 

52  43  28 

3976 

51  18  49 

3983 

Sun 

E. 

104  54  43 

3408 

103  32  36 

3415 

102  10  37 

3433 

100  48  45 

3498 

23 

a  Arietis 

W. 

80  25  18 

3168 

81  52    5 

3171 

83  18  49 

3173 

84  45  31 

3174 

Aldebaran 

W. 

49  44  39 

3102 

51  12  46 

3103 

52  40  52 

3104 

54    8  57 

3105 

Jupiter 

E. 

30  27  12 

3171 

29    0  28 

3179 

27  33  54 

3188 

26    7  30 

3196 

Regulus 

E. 

31  22    1 

31SQ 

29  54  18 

3199 

28  26  44 

3138 

26  59  21 

3148 

Mars 

E. 

44  17  19 

3309 

42  53  18 

3313 

41  29  22 

3317 

40    5  30 

3319 

1 

1 

Sun 

E. 

94    0  58 

3451 

92  39  39 

3454 

91  18  23 

3456 

89  57  10 

3458 

24 

a  Arietis 

W. 

91  58  46 

3175 

93  25  27 

3173 

94  52    8 

3173 

96  18  50 

3171 

Aldebarau 

W. 

61  29  20 

3101 

62  57  28 

3099 

64  25  39 

3096 

65  53  53 

3r94 

Regulus 

E. 

19  45  39 

3215 

18  19  48 

3939 

16  54  25 

3968 

15  29  36 

3306 

Mars 

E. 

33    6  5!) 

3330 

31  43  16 

3339 

30  19  41 

3339 

28  56    7 

3339 

Sew 

E. 

83  11  23 

3460 

81  50  14 

3458 

80  29    3 

3456 

79    7  50 

3454 

25 

a  Arietis 

W. 

103  32  54 

3158 

104  59  53 

3154 

106  26  57 

3151 

107  54    5 

3147 

Aldebaran 

W. 

73  16    2 

3073 

74  44  44 

3069 

76  13  32 

3069 

77  42  28 

3056 

Pollux 

W. 

29    3    ] 

3070 

30  31  47 

3063 

32    0  42 

3056 

33  29  46 

3049 

Mars 

E. 

21  58  37 

3349 

20  35  14 

3347 

19  11  57 

3353 

17  48  47 

3361 

Sun 

E. 

7J  20  52 

3434 

70  59  14 

3429 

69  37  30 

3493 

68  15  40 

3416 

26 

Aldebaran 

W. 

85    9    9 

3090 

86  38  57 

3011 

• 

88    8  56 

3003 

8939    5 

9993 

PoUux 

W. 

40  57  21 

3009 

42  27  23 

3000 

43  57  36 

2990 

45  28    1 

9981 

Sun 

E. 

61  24  27 

3378 

60    1  45 

3370 

58  38  54 

3360 

57  15  52 

3351 

27 

Aldebanui 

W. 

97  12  50 

9944 

96  44  13 

9934 

100  15  49 

9993 

101  47  39 

9911 

Pollux 

W. 

53    3    8 

9:«9 

54  34  50 

9918 

56    6  46 

9907 

57  38  56 

9894 

Regulus 

W. 

47  20  58 

X79 

18  49  33 

3046 

20  18  49 

3017 

21  48  41 

9990 

Sun 

E. 

50  17  40 

3996 

48  53  24 

3984 

47  28  54 

3973 

46    4  11 

3960 

28 

Aldebaran 

W. 

109  30  29 

9853 

111    3  48 

9841 

112  37  23 

9809 

114  11  13 

9817 

Pollux 

W. 

65  23  40 

9834 

66  57  24 

9891 

68  31  25 

9808 

70    5  43 

9795 

Jupiter 

W. 

29  32  49 

9997 

31    4  34 

9909 

32  36  42 

9892 

34    9  11 

9876 

Regulus 

W. 

29  25  24 

9887 

30  58    0 

9869 

32  30  59 

9859 

34    4  20 

9835 

Sun 

E. 

38  56  53 

3197 

37  30  40 

3183 

36    4  11 

3170 

34  37  26 

3158 

29 

Pollux 

W. 

78    1  26 

9799 

79  37  27 

9716 

81  13  46 

9703 

82  50  22 

2689 

Jupiter 

W. 

41  56  44 

9798 

43  31  15 

9783 

45    6    5 

9768 

46  41  15 

9753 

Regulus 

W. 

41  56  22 

9756 

43  31  48 

9741 

45    7  33 

9796 

46  43  38 

9719 

Mors 

W. 

25  15  31 

9977 

26  46  13 

9958 

28  17  18 

9941 

29  48  45 

9994 

Sun 

E. 

27  19  45 

3091 

25  5125 

3079 

24  22  50 

3067 

1 

22  54    0 

3056 

18d 


NOTEJUBER,  1872. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

sidereal 
Time 

i 

■3 

o 

1 

1 

Q 

of  the 

Semi- 

diameter 

paatiiiff 

the 

Merid- 

lau. 

Equation  of 

Time, 

to  be 

twhtrmcted 

jTOM 

Apparent 
Time. 

Diff.  for 
Ibonr. 

Apparent 
Right  AicenBlon. 

Diff.  for 
1  honr. 

Aj^arcHt 
DecHnatlon. 

Diff.  for 
Ihoar. 

Semi- 
diameter. 

Frid. 

Sat. 

Sun, 

1 

2 
3 

h     m        8 

14  27  57.52 
14  31  53.65 
14  35  50.59 

9.621 
9.856 
9.890 

14*"  37'  54!9 

14  56  55.1 

15  15  40.7 

47.'80 
47.20 
46.58 

16 
16 
16 

9.98 
10.23 
10.48 

67".02 
67.14 
67.25 

16    18.87 

16  19.29 
16  18.90 

0.034 
0.000 
0.034 

Mon. 

Tues. 

Wed. 

4 
5 

6 

14  39  48.34 
14  43  46.91 
14  47  46.29 

9.924 
9.958 
9.992 

15  34  11.1 

15  52  26.1 

16  10  25.1 

45.95 
45.30 
44.62 

16 
16 
16 

10.72 
10.96 
11.20 

67.37 
67.49 
67.61 

16  17.71 
16  15.71 
16  12.90 

0.068 
0.102 
0.136 

Thur. 

Frid. 

Sat. 

7 
8 
9 

14  51  46.49 
14  55  47.52 
14  59  49.39 

10.026 
10.061 
10.095 

16  28    7.7 

16  45  33.7 

17  2  42.6 

43.93 
43.22 
42.51 

16 
16 
16 

11.44 
11.68 
11.92 

67.73 
67.85 
67.97 

16    9.26 
16    4.80 
15  59.50 

0.170 
0.205 
0.239 

Sun, 
Mon. 
Tues. 

10 
11 
12 

15    3  52.09 
15    7  55.62 
15  11  59.98 

10.130 
10.164 
10.199 

17  19  33.8 
17  36    7.0 
17  52  21.9 

41.78 
41.02 
40.23 

16 
16 
16 

12.15 
12.38 
12.60 

68.09 
68.20 
68.32 

15  53.37 
15  46.42 
15  38.63 

0.274 
0.308 
0.343 

Wed. 
Thur. 
Frid. 

13 
14 
15 

15  16    5.19 
15  20  11.23 
15  24  18.12 

10.235 
10.270 
10.305 

18    8  18.1 
18  23  55.1 
18  39  12.7 

39.44 
38.64 
37.82 

16 
16 
16 

12.82 
13.04 
13.25 

68.44 
68.56 
68.69 

15  30.00 
15  20.53 
15  10.23 

0.378 
0.413 
0.448 

Sat. 

.Sun. 

Mon. 

16 
17 

18 

15  28  25.85 
15  32  34.42 
15  36  43.83 

10.340 
10.375 
10.409 

18  54  10.5 

19  8  48.0 
19  23    4.9 

36.98 
36.14 
35.27 

16 
16 
16 

13.46 
13.66 
13.85 

68.80 
68.92 
69.03 

14  59.09 
14  47.11 
14  34.28 

0.483 
0.518 
0.552 

Tues. 
Wed. 
Thur. 

19 
20 
21 

15  40  54.09 
15  45    5.18 
15  49  17.08 

10.444 
10.478 
10.512 

19  37     1.1 

19  50  35.9 

20  3  49.2 

34.39 
33.49 
32.59 

16 
16 
16 

14.04 
14.23 
14.41 

69.14 
69.25 
69.36 

14  20.63 
14    6.15 
13  50.84 

0.587 
0.621 
0.655 

Frid. 

Sat 

Sun, 

22 
23 
24 

15  53  29.79 

15  57  43.32 

16  t  57.65 

10.546 
10.579 
10.612 

20  16  40.5 
20  29    9.3 
20  41  15.4 

31.67 
30.74 
29.78 

16 
16 
16 

14.59 
14.77 
14.94 

69.47 
69.58 
69.68 

13  34.72 
13  17.79 
13    0.07 

0.689 
0.722 
0.755 

!  Mon. 
;  Tues. 
Wed. 

25 
26 
27 

16    6  12.76 
16  10  28.63 
16  14  45.25 

10.646 
10.678 
10.708 

20  52  58.6 

21  4  18.5 
21  15  14.6 

28.81 
27.82 
26.83 

16 
16 
16 

15.11 
15.28 
15.44 

69.78 
69.88 
69.98 

12  41.58 
12  22.32 
12    2.32 

0.788 
0.820 
0.850 

'  Thur. 
Frid. 
Sat 

28 
29 
30 

16  19    2.60 
16  23  20.64 
16  27  39.36 

10.737 
10.765 
10.793 

21  25  46.6 
21  35  54.3 
21  45  37.3 

25.83 
24.80 
23.76 

16 
16 
16 

15.60 
15.86 
15.91 

70.08 
70.17 
70.26 

11  41.59 
11  20.15 
10  58.05 

0.879 
0.907 
0.935 

Sun, 

31 

16  31  58.73 

10.819 

21  54  55.1 

22.72 

16 

16.06  70.35 

10  35.29 

0.961 

I 

1 

M01 

rx.— Mean  Time  of  th«  Semldlamet 

er  pMdiig  may  be  found  by  aubtnetlng  0i.l9  fh>in  the  Sidereal  TtaM, 

II. 
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Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

!  Wed. 
•  Thur. 
'  Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

j  Sun. 


AT  GREENWICH  MEAN  NOON. 


S 

.q 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Right  AsceiuioD. 


h      ui       ■ 

14  28  0.19 
14  31  56.33 
14  35  53.28 

14  39  51.04 
14  43  49.61 
14  47  48.99 

14  51  49.19 
14  55  50.22 

14  59  52.08 

15  3  54.77 
15  7  58.29 
15  12  2.64 

15  16  7.83 
15  20  13.86 
15  24  20.73 

15  28  28.44 
15  32  36.98 
15  36  46.36 

15  40  56.58 
15  45  7.63 
15  49  19.50 

15  53  32.18 

15  57  45.67 

16  1  59.95 

16  6  15.01 
16  10  30.83 
16  14  47.39 

16  19  4.68 
16  23  22.67 
16  27  41.33 

16  32    0.64 


Dim  for 
1  boor. 


9.829 
9.856 
9.890 

9.91M 
9.958 
9.992 

10.026 
10.061 
10.095 

10.130 
10.164 
10.199 

10.234 
10.269 
10.304 

10.339 
10.374 
10.408 

10.443 
10.477 
10.511 

10.545 
10.578 
10.611 

10.644 
10.676 
10.706 

10.735 
10.763 
10.791 

10.817 


Af/ptirWL 
Declination. 


S. 


n 


4  38    7.9 

4  57    7.9 

5  15  53.3 

5  34  23.6 

5  52  38.4 

6  10  37.2 

6  28  19.7 

6  45  45.3 

7  2  53.9 

7  19  44.8 
7  36  17.8 

7  52  32.4 

S    8  28.3 

8  24    5.0 
8  39  22.2 

8  54  19.7 

9  8  56.9 
9  23  13.5 

9  37    9.3 
9  50  43.8 
20    3  56.7 

20  16  47.6 
20  29  16.1 
20  41  21.9 

20  53    4.7 

21  4  24.2 
21  15  19.9 

21  25  51.6 
21  35  59.0 
21  45  41.6 


S.21  54  59.1 


DUr.for 
1  boar. 


47.80 
47.19 
46.57 

45.94 
45.29 
44.61 

43.92 
43J21 
42.50 

41.77 
41.01 
40.22 

39.43 
38.63 
37.81 

36.97 
36.13 
35.26 

34.38 
33.48 
32.58 

31.66 
30.73 
29.77 

28.60 
27.81 
26.82 

25.82 
24.79 
23.75 

22.71 


Equation  of 

Time, 

toh€ 

add§dto 

Mean 

TffiM. 


ni       II 

16  18.88 
16  19.30 
16  18.90 

16  17.70 
16  15.68 
16  12.86 

16  9.21 
16  4.74 
15  59.44 

15  53.30 
15  46.34 
15  38.55 

15  29.91 
15  20.44 
15  10.12 

14  58.97 
14  46.99 
14  34.16 

14  20.50 
14  6.01 
13  50.70 

13  34.57 
13  17,64 
12  59.92 

12  41.41 
12  22.15 
12    2.15 

11  41.42 
II  19.98 
10  57.88 

10  35.13 


Diff.  for 
1  hoar. 


f 
0.034 

0.000 

0.034 

0.068 
0.102 
0.136 

0.170 
0.205 
0.239 

0.274 
0.308 
0.343 

0.378 
0.413 
0.448 

0.483 
0.518 
0.552 

0.587 
0.621 
0.655 

0.689 
0.722 
0.755 

0.788 
0.820 
0.850 

0.879 
0.907 
0.935 

0.961 


Sidereal 

Time 

or 

Right  Aaeension 

of 

AfMfi  Son. 


h      m       « 

4  44  19.07 
4  48  15.63 
4  52  12.18 

4  56  8.74 

5  0  5.29 
5  4  1.85 

5  7  58.40 
5  11  54.96 
5  15  51.52 

5  19  48.07 
5  23  44.63 
5  27  41.19 

5  31  37.74 
5  35  34.30 
5  39  30.85 

5  43  27.41 
5  47  23.97 
5  51  20.52 

5  55  17.08 

5  59  13.64 

6  3  10.20 

6  7  6.75 
6  11  3.31 
6  14  59.87 

6  18  56.42 
6  22  52.98 
6  26  49.54 

6  30  46.10 
6  34  42.65 
6  38  39.21 


16  42  35.77 


Note. — ^The  Semidlameter  for  Mean  Noon  may  be  amuned  the  lamie  an  that  for  Apparent  Noon. 


Diff.  for  1  bonr 
-|-9*.8565 
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111. 


AT  GREENWICH  MEAN  NOON. 


g 


gS 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


I 

o 


306 
307 
308 

309 
310 
311 

312 
313 
314 

315 
316 
317 

318 
319 
320 

321 
322 
323 

324 
325 
326 

327 
328 
329 

330 
331 
332 

333 
334 
335 

336 


THE  SUN'S 


True  LONGITUDE. 


// 


219  24  26.8 

220  24  36.3 

221  24  47.4 

222  25    0.1 

223  25  14.5 

224  25  30.4 

225  25  47.8 

226  26    6.7 

227  26  27.0 

228  26  48.6 

229  27  11.6 

230  27  36.1 

231  28    2.1 

232  28  29.5 

233  28  58.4 

234  29  28.8 

235  30    0.8 

236  30  34.4 

237  31     9.7 

238  31  46.7 

239  32  25.3 

240  33    5.6 

241  33  47.6 

242  34  31.2 

243  35  16.4 

244  36    3.2 

245  36  51.5 

246  37  41.2 

247  38  32.2 

248  39  24.4 

249  40  17.7 


X' 


24  1.6 
24  10.8 
24  21.9 

24  34.4 

24  48.7 

25  4.4 

25  21.7 

25  40.4 

26  0.6 

26  22.0 

26  44.9 

27  9.2 

27  35.1 

28  2.3 

28  31.1 

29  1.3 

29  33.2 

30  6.6 

30  41.7 

31  18.6 

31  57.1 

32  37.2 

33  19.0 

34  2.4 

34  47.4 

35  34.0 

36  32.2 

37  11.7 

38  2.6 

38  54.6 

39  47.7 


DIff.  for 
1  hour. 


50.36 
50.43 
50.50 

50.56 
50.63 
50.69 

50.75 
50.81 
50.87 

50.93 
50.99 
51.05 

51.11 
51.17 
51.23 

51.30 
51.37 
51.44 

51.51 
51.58 
51.65 

51.71 
51.78 
51.85 

51.92 
51.98 
52.04 

52.10 
52.15 
52.20 


152.25 


LATITUDE 


ti 


+0.19 
+0.06 
-0.07 


0.21 
0.32 
0.41 

0.48 
0.52 
0.53 

0.52 
0.48 
0.40 

0.30 

0.20 

-0.07 

+0.06 
0.20 
0.31 

0.42 
0.51 
0.58 

0.60 
0.59 
0.56 

0.49 
0.41 
0.31 

0.19 
+0.05 
-0.09 

-0.22 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.9964128 
.9963018 
.9961914 

.9960816 
.9959724 
.9958641 

.9957567 
.9956505 
.9955456 

.9954421 
.9953403 
.9952402 

.9951419 
.9950456 
.9949513 

.9948591 
.9947690 
.9946811 

.9945953 
.9945115 
.9944296 

.9943496 
.9942714 
.9941949 

.9941200 
.9940465 
.9939743 

.9939035 
.9938340 
.9937659 

9.9936990 


Difllfor 
Ihoor. 


-46.3 
46.1 
45.9 

45.6 
45.3 
44.9 

44.4 

43.9 
43.3 

42.7 
42.0 
41.2 

40.4 
39.6 

38.8 

38.0 
37.1 
36.2 

35.3 
34.5 
33.7 

32.9 
32.2 
31.5 

30.9 
30.3 
29.7 

29.2 

28.6 
28.1 

-27.5 


Mean  Time 

of 
Sidereal  Oh. 


n     m       B 

9  14  9.89 
9  10  13.98 
9    6  18.07 

9  2  22.16 
8  58  26.25 
8  54  30.34 

8  50  34.43 
8  46  38.52 
8  42  42.61 

8  38  46.70 
8  34  50.78 
8  30  54.87 

8  26  58.96 
8  23  3.05 
8  19  7.15 

8  15  11.24 
8  11  15.33 
8  7  19.^ 

8  3  23.50 
7  59  27.59 
7  55  31.68 

7  51  35.77 
7  47  39.86 
7  43  43.95 

7  39  48.04 
7  35  52.13 
7  31  56.21 

7  28  0.30 
7  24  4.39 

7  20  8.48 

7  16  12.66 


Note  :  A  conrenponds  to  the  trtu  equinox  of  the  date,  A'  to  the  mean  equinox  of  January  Od. 


Diff.  for  1  lioar 
— 9«.^96 


IV. 


NOYEin bi:r,  isra. 
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GREENWICH  MEAN  TIME. 


a 
o 

e 


o 
Q 


THE  MOON'S 


SEMIDIAMBTER. 


HOKIZOITTAL    PARALLAX. 


MERIDIAN  PASSAGE. 


AGE. 


1 

2 
3 

4 
5 
6 

7 

8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


Noon. 


15  45.8 
15.54.4 

16  1.4 


16 
16 
16 


6.5 

9.6 

10.9 


Midnight 


Noon. 


16  10.8 
16  9.3 
16  6.7 

16  2.9 
15  58.0 
15  51.9 

15  44.6 
15  36.2 
15  27.1 

15  17.8 
15  8.8 
15  0.8 

14  54.3 
14  49.8 
14  47.8 

14  48.6 
14  52.2 

14  58.6 

15  7.6 
15  18.8 
15  31.5 

15  44.7 

15  57.4 

16  8.2 

16  17.0 


15  50.3 

16  58.2 
16  4.2 

16  8.2 
16  10.4 
16  11.0 

16  10.2 
16  8.1 
16  5.0 

16  0.6 
15  55.1 
15  48.4 

15  40.5 
15  31.7 
15  22.5 

15  13.2 
15  4.6 
14  57.3 

14  51.7 
14  48.5 
14  47.8 

14  50.0 

14  55.0 

15  2.8 

15  13.0 
15  25.0 
15  38.1 

15  51.2 

16  3.2 
16  13.1 

16  20.0 


/« 


57  44.5 

58  16.3 

58  41.9 

59  0.4 
59  11.8 
59  16.8 

59  16.2 
59  10.9 
59  1.3 

58  47.5 
58  29.5 
58  6.9 

57  40.0 
57  9.2 
56  35.9 

56  1.7 
55  28.7 
54  59.2 

54  35.2 

54  18.8 
54  11.6 

54  14.3 
54  27.6 

54  51.2 

55  24.4 

56  5.5 

56  52.0 

57  40.5 

58  27.2 

59  7.9 

59  89.1 


Dlff.  for 
Ihoar. 


+1.43 
1.21 
0.92 

0.62 

0.34 

+0.09 

-0.13 
0.31 
0.49 

0.66 
0.84 
1.03 

1.21 
1.34 
1.42 

1.42 
1.32 
1.13 

0.85 

0.50 

-0.10 

+0.33 
0.77 
1.19 

1.56 
1.85 
2.00 

2.01 
1.85 
1.52 


Midnight. 


// 


58  1.0 
58  29.9 

58  52.1 

59  6.9 
59  15.0 
59  17.2 

59  14.1 
59  6.6 
58  54.9 

58  39.1 
58  18.8 
57  54.0 

57  25.0 
56  52.8 
56  18.8 

55  44.9 
55  13.4 
54  46.4 

54  26.0 
54  14.0 
54  11.6 

54  19.6 

54  38.1 

55  6.7 

55  44.1 

56  28.3 

57  16.3 

58  4.4 

58  48.6 

59  24.9 


Dlff.  for 
1  hoar. 


+1.06      59  50.2 


+1.33 
1.07 
0.77 

0.47 
+0.21 
-0.03 

0.22 
0.40 
0.57 

0.75 
0.94 
1.12 

1.28 
1.39 
1.43 

1.38 
1.23 
1.00 

0.68 
-0.30 
+0.11 

0.56 
0.98 
1.39 

1.72 
1.94 
2.03 

1.96 
1.70 
1.30 

+0.80 


h      m 

6 

0  50.6 

1  46.0 

2  45.1 

3  46.4 

4  47.8 

5  47.1 

6  42.9 

7  35.1 

8  24.7 

9  12.3 
9  59.2 

10  46.4 

11  34.7 

12  24.7 

13  16.2 

14  8.6 

15  0.8 

15  51.9 

16  40.9 

17  27.5 

18  11.9 

18  54.6 

19  36.6 

20  18.8 

21  2.3 

21  48.4 

22  38.2 

23  32.6 

6 
0  31.7 


Dlff.  for 
1  hour. 


m 

2.22 
2.39 

2.52 
2.66 
2.52 

2.40 
2.25 
2.12 

2.02 
1.96 
1.96 

1.99 
2.05 
2.11 

2.17 
2.18 
2.15 

2.08 
1.99 
1.89 

1.81 
1.76 
1.75 

1.78 
1.86 
2.00 

2.17 
2.37 


2.55 


Noon. 


d 

0.3 
1.3 
2.3 

3.3 
4.3 
5.3 

6.3 
7.3 

8.3 

9.3 
10.3 
11.3 

12.3 
13.3 
14.3 

15.3 
16.3 
17.3 

18.3 
19.3 
20.3 

21.3 
22.3 
23.3 

24.3 
25.3 
26.3 

27.3 
28.3 
29.3 

0.7 


24 
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NOVEMBER^  187^. 


V, 


<;reenwich  mean  time. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Rii^t  Aioenilon. 


Diff. 
for  Im. 


Declination. 


DIff. 
for  1  m. 


Hour. 


RlRbt  AMoenMion. 


Dlff. 
for  1  m. 


Declination. 


Dlff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2:) 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  1. 


h    m 

14  43 
14  45 
14  48 
14  50 
14  52 
14  54 
14  56 
14  58 


15 
15 
15 
15 
15 


1 
3 
5 
7 
9 


15  12 
15  14 
15  16 
15  18 
15  21 
15  23 
15  25 
15  27 
15  30 
15  32 
15  34 


41.59 
50.83 

0.42 
10.35 
20.64 
31.29 
42J30 
53.67 

5.41 
17.51 
29.98 
42.82 
56.02 

9.60 
23.56 
37.91 
52.63 

7.73 
23.20 
39.06 
55.31 
11.95 
28J)7 
46.38 


9.1513 

9.1570 

9.1696 

9.1665 

9.1746 

9.I805| 

9.1865 

9.1996| 

9.1988 

9.9047 

9.9109 

9.9170 

9.9339 

9.9995 

9.9358 

9.9493 

9.9486 

9.9547 

9.9610 

9JW76 

9J9749 

9.9805 

9.9889 

9.9934 


s. 


s. 


13  55 

14  8 
14  20 
14  33 
14  46 

14  59 

15  11 
15  24 
15  36 

15  48 

16  1 
16  13 
16  25 
16  37 

16  49 

17  1 
17  13 
17  24 
17  36 
17  48 

17  59 

18  10 
18  22 
18  33 


17.0 

9.8 
59.0| 
44.4 
26.0 

3.7 
37.4 

7.0 
32.3 
53.1 

9.5 
21.4 
28.7 
31.3 
29.1 
21.9 

9.6 
52.3 
29.9 

2.2 
29.0 
50.3 

6.0 
16.0 


SATURDAY  2. 


15  37 
15  39 
15  41 
15  43 
15  46 
15  48 
15  50 
15  53 
15  55 

15  58 

16  0 


16 
16 
16 
16 


2 
5 
7 
9 


16  12 
16  14 
16  17 
16  19 
16  21 
16  24 
16  26 
16  29 
16  31 
16  34 


4.17 
22.35 
40.93 
59iK) 
19.26 
39.01 
59.14 
19.66 
40.58 

1.89 
23.58 
45.66 

8.12 
30.97 
54.21 
17.a3 
41.83 

6J21 
30i)7 
56.11 
21.62 
47.49 
13.73 
40.34 

7.32 


9.9998 
9.3063| 
9J199 
9.3194 
9J959 
9J394 
9.3387 
9.3454 
9.3519 
9.3583 
9.3647 
9.3719 
9.3776 
9.3840 
9.3905 
9.3969 
9.4039 
9.4095 
9.4158 
9.4291 
9.4383 
9.4344 
9.4404 
9.4466 
9.4597 


S.18 
18 

19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
S.22 


44  20.2 

55  18.5 

6  10.9 

16  57.3 
27  37.5 

38  11.4 

48  38.9 
58  59.9 

9  14.4 
19  22.3 
29  23.4 

39  17.6 

49  4.8 
58  45.0 

8  18.1 

17  44.0 

27  2.6 
13.8 
17.4 
13.4 

1.7 
42.2 
14.8 

28  39.4 
36  55.9 


36 
45 
54 
3 
IL 
20 


19.910 

19.850 

19.788 

19.795 

19.660 

19.595 

19.597 

19.457 

19.384 

19.310 

19.935 

19.160 

19.083 

19.003 

11.991 

11.837 

11.753 

11.669 

11.583 

11.499 

11.401 

11.308 

11.914 

11.118 


11.091 

10.933 

10.893 

10.791 

10.617 

10.511 

10.404 

10J396 

10.187 

10J)75 

9J)60 

9.845 

9.798 

9.611 

9.489 

9.371 

9J948 

9.193 

8.996 

8.669 

8.740 

8.609 

8.476 

8.343 

8.907 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  3. 


Ii     m      M 

16  34  7.32 
16  36  34.66 
16  39  2.36 
16  41  30.41 
16  43  58.8] 
16  46  27.55 
16  48  56.64 
16  51  26.07 
16  53  55.83 
16  56  25.91 

16  58  56.32 

17  1  27.04 
17  3  58.08 
17  6  29.42 
17  9  1.07 
17  11  33.03 
17  14  5.27 
17  16  37.79 
17  19  10.60 
17  21  43.69 
17  24  17.04 
17  26  50.64 
17  29  24.50 
17  31  58.62 


M 

9.4597 

9.4566 

9.4645 

9.4704 

9.4769 

9.4890 

9.4876 

9.4893 

9.4889 

9.5041 

9.5094 

9.5146 

9.5199 

9J949 

9.5301 

9.5350 

9.5396 

9.5444 

9.5499 

9.5537 

9.5579 

9.5691 

9.5665 

9.5708 


S.22  36 
22  45 

22  53 

23  0 
23  8 
23  16 
23  23 
23  30 
23  38 
23  45 
23  51 

23  58 

24  5 
24  11 
24  17 
24  23 
24  29 
24  35 
24  41 
24  46 
24  52 

24  57 

25  2 
S.25    7 


II 


55.9 
43 
4.5 

5a4 

39i> 
14.9 
41.3 
59.1 
8.2 
8.5 
59.8 
42.0 
15.1 
39.1 
54.0 
59.6 
55.8 
42.6 
19.9 
47.5 
5.5 

ia8 

12.3 
1.0 


MONDAY  4. 


17  34 
17  37 
17  39 
17  42 
17  44 
17  47 
17  50 
17  52 
17  55 

17  57 

18  0 


18 
18 
18 


3 
5 

8 


18  10 
18  13 
18  16 
18  18 
18  21 
18  24 
18  26 
18  29 
18  31 
18  34 
18  37 


32.991 

7.59 
42.41 
17.46 
52.72 
28.19 

3.86 
39.72 
15.76 
51.97 
28.35 

4.89 
41.58 
18.41 
55.37 
32.47 

9.68 
i6J39 
24.40 

1.90 
39.48 
17.14 
54.86 
32.63 
10.43 


9.5748 
9.5785 
9.5803 
9.5859 
9.5894 
9.5831 
9.5861 
9.5999 
9.6091 
9.6049 
9.6077 
9.6109 
9.6196 
9.6149 
9.6179 
9.6193 
9.6910 
9.6997 
9.6943 
9.6957 
9.6370 
9.6989 
9.6991 
9UI997 
9.6304 


S.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 

S.26 


11  39.8 
16  8.7 
20  27.6 
24  36.5 
28  35;3 
32  24.0 
36  2.4 
39  30.5 
42  48.3 
45  55.8 
48  52.9 
39.6 
15.8 
41.5 
5a7 
1.4 
55.4 
38.81 
11.6 
33.7 
45.1 
45.8 
:J5.8 
15.1 
43.7^ 


51 

.54 

56 

58 

1 

2 

4 

6 

7 

8 

9 

10 

11 

11 


0* 

8.907 

Bjm 

7J04 
7.795 
7J654 
7.511 
7.368 
7J294 
7.078 
6.930 
6.779 


6.476 
6.394 
6.170 
&015 
5.858 
5.701 
5.541 
5.380 
9.919 
&0S6 


4.799 


4J64 


4.331 
44164 
3.886 
3.796 
3.554 


3J911 
30196 


9j090 

9.515 

3.340 

9.165 

1.989 

1.611 

1.635 

1.457 

1JZ79 

1.101 

0.999 

0.744 

0J66 

0J87 


VI. 
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GREENWICH  MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar 

Ri^t  AfleeiMlon. 

Diff. 
for  1  m. 

DecUiiAtioii. 

Dlff. 
forlm. 

Bow 

.  Right  Aitoenilon. 

for  1  m. 

DecUnatlon. 

Dift 
forlm. 

Tl 

FESD^ 

lY  5. 

THURSDAY  7. 

h     m     • 

■ 

O         1         It 

1* 

b     m     8 

« 

O       t          II 

$1 

0 

18  37  10.43 

Sj6a04 

S.26  11  43.7 

0.387 

0 

20  41  33.00 

9.5054 

S.23    9    2.6 

7.738 

1 

18  39  48i28 

9.6310 

26  12    1.5 

0.907 

1 

20  44    3.17 

9.5003 

23    1  13.9 

70ffi5 

2 

18  42  26.15 

9.6314 

26  12    8.5 

-0.096 

2 

20  46  33.04 

9.4954 

22  53  16.4 

8.031 

3 

18  45    4.05 

9d6318 

26  12    4.8 

•fcO.159 

3 

20  49    2.61 

9.4909 

22  45  10^2 

8.176 

4 

18  47  41J^ 

9.6316 

26  11  50.3 

0.339 

4 

20  51  31.86 

9.4848 

22  36  55.3 

8.390 

5 

18  50  19.86 

9.6317 

26  11  25.0 

0.511 

5 

20  54    0.79 

9.4794 

22  28  31.8 

8.463 

6 

18  52  57.76 

90015 

26  10  49.0 

0.680 

6 

20  56  29.39 

9.4741 

22  19  59.8 

8.603 

7 

18  55  35.64 

9.6311 

26  10    2.2 

0.870 

7 

20  58  57.67 

9.4687 

22  11  19.4 

8.743 

8 

18  58  13.49 

9.6306 

26    9    4.6 

IMO 

8 

21    1  25.63 

9.4633 

22    2  30.7 

8.880 

9 

19    0  51.31 

9.0390 

26    7  56Ji 

1.999 

9 

21    3  53.27 

9.4579 

21  53  33.8 

9.016 

10 

19    3  29.06 

9.6991 

26    6  37.1 
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10  15  48.51 

1.9311 

16  26  22.4 

10.510 

15 

11  46  15.24 

1.8600 

6  53    2.9 

13J33 

!  16 

10  17  44i29 

1.9969 

16  15  49.7 

10.580 

16 

11  48    6.84 

1.8600 

6  39  53.8 

13.171 

17 

10  19  39.90 

1.9354 

16    5  12.8 

10.649 

17 

11  49  58.44 

1.8600 

6  26  42.4 

13.209 

18 

10  21  35.34 

liK»7 

15  54  31.8 

10.717 

18 

11  51  50.04 

1.8601 

6  13  28.7 

13J947 

19 

10  23  30.62 

1.9909 

15  43  46.8 

10.784 

19 

11  53  41.66 

1.8605 

6    0  12.8 

13.984 

i  20 

10  25  25.76 

1.9178 

15  32  57.7 

10.859 

20 

11  55  33.30 

1.8608 

5  46  54.7 

13.320 

i  21 

10  27  20.75 

1.9153 

15  22    4.6 

10.919 

21 

11  57  24.96 

1.8619 

5  33  34.5 

13.355 

22 

10  29  15.59 

1JU37 

15  11    7.5 

10.985 

22 

11  59  16.64 

1.8616 

5  20  12.2 

13.390 

23 

10  31  10.28 

1.9109 

15    0    6.5 

110)50 

23 

12    1    8.35 

1.8691 

5    6  47.8 

13.493 

24 

10  33    4.82 

1.9079 

N.14  49    1.6 

11.115 

24 

12    3    0.10 

1.8697 

N.  4  53  21.5 

13.455 

19d 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Aieenslon. 

Diff. 
for  1  m. 

DecUoation. 

Dlff. 
for  1  m. 

Hour. 

Right  AMceniiioii. 

Diir. 
fori  m. 

Declination. 

Diff. 
for  1  m. 

MC 

>NDA^ 

r  26. 

WEDNESDAY  27. 

0 

li     m     B 

12    3    0.10 

ii 

1.86Qf7 

N.  4°  53'  21^5 

13.'455 

0 

h       lU        M 

13  34  30.11 

1.9790 

S.  6  15  49.2 

lAJa& 

1 

12    4  51.86 

1.8634 

4  39  53.2 

13.469 

1 

13  36  28.98 

1.9834 

6  29  54.0 

14.0^ 

2 

12    6  43.71 

1.6641 

4  26  22i) 

13.592 

2 

13  38  28.12 

1.9879 

6  43  58.2 

14.064 

3 

12    8  35.58 

1.6649 

4  12  50.6 

13.553 

3 

13  40  27.53 

1.9924 

6  58    1.7 

14.051 

4 

12  10  27.50 

1.6656 

3  59  16.5 

13.563 

4 

13  42  27.21 

1.9970 

7  12    4.4 

14.036 

5 

12  12  19.48 

1.8666 

3  45  40.7 

13.611 

5 

13  44  27.16 

9.0014 

7  26    6.1 

14.090 

6 

12  14  11.51 

1.6678 

3  32    3.2 

13.639 

6 

13  46  27.38 

2.0060 

7  40    6.8 

I4JM3 

7 

12  16    3.61 

1.6689 

3  18  24.0 

13.666 

7 

13  48  27.88 

9^108 

7  54    6.5 

13.966 

6 

12  17  55.78 

1.6701 

3    4  43.] 

13.695 

8 

13  50  28.68 

9.0159 

8    8    5.1 

13.967 

9 

12  19  48.02 

1.6714 

2  51    0.6 

13.723 

9 

13  52  29.79 

9.0209 

8  22    2.5 

13.917 

10 

12  21  40.34 

1.87a7 

2  37  ]a5 

13.748 

10 

13  54  31.19 

9.0256 

8  35  58.7 

13J)96 

11 

12  23  32.74 

1.8740 

2  23  30.9 

13.773 

11 

13  56  32.89 

9.0306 

8  49  53.6 

13.900 

12 

12  25  25.21 

1.8753 

2    9  43.8 

13.797 

12 

13  58  34.89 

2.0358 

9    3  47.1 

13JJ79 

13 

12  27  17.78 

1.8770 

1  55  55.3 

13.620 

13 

14    0  37.19 

9.0411 

9  17  3J).l 

13.654 

14 

12  29  10.45 

1.8767 

1  42    5.4 

13.843 

14 

14    2  39.82 

9.0406 

9  31  29.6 

13.897 

15 

12  31    3.22 

1.8604 

1  28  14.2 

13.864 

15 

14    4  42.78 

9.0520 

9  45  18.4 

13.799 

IG 

12  32  56.09 

1.8881 

1  14  21.7 

13.886 

16 

14    6  46.06 

2.0574 

9  59    5.5 

13.770 

17 

12  34  49.07 

1.8839 

1    0  27.9 

13.908 

17 

14    8  49.66 

2.0627 

10  12  50.8 

13.738 

18 

12  36  42.16 

1.6858 

0  46  32.8 

13.998 

18 

14  10  53.59 

2.0684 

10  26  34.1 

13.706 

19 

12  38  35.37 

1.8678 

0  32  36.6 

13.946 

19 

14  12  57.86 

2.0749 

10  40  15.4 

13U>71 

20 

12  40  28.70 

1.8898 

0  18  39.3 

13.964 

20 

14  15    2.48 

2.0796 

10  53  54.7 

13.637 

21 

12  42  22.15 

1.8990 

N.  0    4  41.0 

13.980 

21 

14  17    7.44 

9.0655 

11    7  31.9 

13.601 

22 

12  44  15.73 

1.8943 

S.  0    9  18.3 

13.997 

22 

14  19  12.75 

9.0915 

11  21    6.9 

13.5fi3 

23 

12  46    9.46 

1.8967 

S.  0  23  18.6 

14.012 

23 

14  21  18.42 

2.0075 

S.11  34  39.5 

13.593 

TU] 

ESDA^ 

i  26. 

THURSDAY  28. 

0 

12  48    3.33 

1.8991 

S.  0  37  19.7 

14.035 

0 

14  23  24.44 

2.1033] 

S.11  48    9.7 

13.4Btf 

1 

12  49  57.34 

1.9014 

0  51  21.7 

14.039 

1 

14  25  30.82 

9.1094 

12    1  37.4 

13.441 

2 

12  51  51.50 

IJKKW 

1    5  24.4 

14.051 

2 

14  27  37.57 

9.1157 

12  15    2.6 

13.398 

3 

12  53  45.81 

1.9065 

1  19  27.8 

14.063 

3 

14  29  44.70 

9.1390 

12  28  25J2 

13.353 

4 

12  55  40.28 

1.9091 

1  33  31.9 

14.074 

4 

14  31  52.20 

9.1289 

12  41  45.0 

13.306 

5 

12  57  34.91 

1.9119 

1  47  36.7 

14.085 

5 

14  34    0.08 

9.1344 

12  55    2.0 

13.959 

6 

12  59  29.71 

1.9147 

2    1  42.1 

14.094 

6 

14  36    8.J« 

9.1406 

13    8  16.1 

13.209 

7 

13    1  24.68 

1.9177 

2  15  48.0 

14.103 

7 

14  38  16.97 

9.1474 

13  21  27.1 

13.158   - 

8 

13    3  19.83 

1.9907 

2  29  54.4 

14.110 

8 

14  40  26.01 

2.1539 

13  34  35.0 

13.106 

9 

13    5  15.16 

1.9938 

2  44    1.2 

14.116 

9 

14  42  35.44 

9.1604 

13  47  39.8 

13.069  \ 

10 

13    7  10.68 

1.9969 

2  58    8.3 

14.120 

]0 

14  44  45.26 

9.1670 

14    0  41.3 

12.9(15 

11 

13    9    6.39 

1.9301 

3  12  15.6 

14.194 

11 

14  46  55.48 

9.1738 

14  13  39.2 

13.936 

12 

13  11    2.29 

1.9333 

3  26  23.1 

14.127 

12 

14  49    a  10 

9.1804 

14  26  33.6 

19.877 

13 

13  12  58.39 

1.9367 

3  40  30.8 

14.130 

13 

14  51  17.13 

2.1872 

14  39  24.4 

13.817 

14 

13  14  54.70 

1.9404 

3  54  38.7 

14.133 

14 

14  53  28.57 

2.1941 

14  52  11.6 

19.736 

15 

13  16  51.23 

1.9439 

4    8  46.6 

14.133 

15 

14  55  40.42 

9.9010 

15    4  55.0 

ISiSO 

16 

13  18  47.97 

1.9475 

4  22  54.5 

14.139 

16 

14  57  52.69 

9.9080 

15  17  34.5 

I9.fi25 

17 

13  20  44.92 

1.9510 

4  37    2.4 

14.130 

17 

15    0    5.38 

9J2150 

15  30  10.0 

12.557 

]8 

13  22  42.09 

i.9547 

4  51  10.1 

14.126 

18 

15    2  18.49 

9.9321 

15  42  41.4 

12.487 

19 

13  24  39.49 

1.9566 

5    5  17.6 

14.122 

19 

15    4  32.03 

2.2299 

15  55    8.5 

12.415  , 

20 

13  26  37.13 

1.9696 

5  19  24.8 

14.116 

20 

15    6  46.00 

9.3363 

16    7  31.2 

19.340 

21 

13  28  35.01 

1.9667 

5  33  31.6 

14.110 

21 

15    9    0.39 

9JH34 

16  19  49.4 

12.965 

22 

13  30  33.13 

1.9706 

5  47  37.9 

14.102 

22 

15  11  15.21 

2.9507 

16  32    3.1 

12.190 

23 

13  32  31.50 

1.9749 

6    1  43.8 

14.094 

23 

15  13  30.47 

2.3560 

16  44  12;3 

19.115 

24 

13  34  30.11 

1.9790 

S.  6  15  49.2 

14.0^ 

24 

15  15  46.17 

9.3653 

S.  16  56  16.9 

13.037 

xu. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aeeenaioo. 

Dur. 

for  1  m. 

DocUnation. 

Diff. 
for  1  m. 

Hour. 

Right  Alcantlon. 

Diff. 
for  1  m. 

Doclhwilon. 

DUE 
for  1  m. 

FI 

iroAY 

29. 

SATURDAY  30. 

li     m     K 

■ 

Oil! 

n 

h    in     ■     • 

■ 

0        t         ii 

/( 

0 

15  15  46.17 

9.9653 

S.16  56  16.9 

19.037 

0 

16  12  17.50 

9.4455 

S.21  17  49.7 

9.581 

1 

15  18    2.30 

3.9796 

17    8  16.7 

11.955 

1 

16  14  44.45 

9.4598 

21  27  20.9 

9.457 

2 

15  20  18.88 

2J3801 

17  20  11.5 

11.871 

2 

16  17  11.84 

9.4609 

21  36  44.6 

9.331 

3 

15  22  35.91 

9JS675 

17  32    1.3 

11.787 

3 

16  19  39.68 

9.4677 

21  46    0.7 

9JKa 

4 

15  24  5a38 

9.9949 

17  43  46.0 

11.701 

4 

16  22    7.96 

9.4749 

21  55    9.0 

9.079 

5 

15  27  lliJ9 

93)99 

17  55  25.5 

11.614 

5 

16  24  36.67 

9.4891 

22    4    9.4 

8.940 

6 

15  29  29.65 

9.3097 

18    6  59.6 

11.599 

6 

16  27    5.81 

9.4899 

22  13    1.8 

8.806 

7 

15  31  48.46 

9.3173 

18  18  28.2 

11.499 

7 

16  29  35.38 

9.4964 

22  21  46.2 

8.671 

8 

15  34    7.72 

9.3948 

18  29  51.1 

11.334 

8 

16  32    5-38 

9.5037 

22  30  22.4 

8.533 

9 

15  36  27.43 

9.3393 

18  41    8.3 

11J238 

9 

16  34  35.82 

UJ&IW 

22  38  50.2 

8.393 

10 

15  38  47.59 

9.3398 

18  52  19.7 

11.141 

10 

16  37    a68 

9.5178 

22  47    9.6 

8.951 

11 

15  41    8.21 

9.3475 

19    3  25.2 

11.049 

11 

16  39  37.95 

9.5946 

22  55  20.4 

8.107 

12 

15  43  29.28 

9.3549 

19  14  24.7 

lOJMO 

12 

16  42    9.62 

9.5319 

23    3  22.5 

7.969 

13 

15  45  50.80 

9.3695 

19  25  18.1 

10.838 

13 

16  44  41.70 

9.5381 

23  11  15.9 

7.817 

14 

15  48  12.78 

9.3701 

19  36    5.3 

10.733 

14 

16  47  14.20 

9.5451 

23  19    0.6 

7.671 

15 

15  50  35.21 

9.3777 

19  46  4ai 

10.697 

15 

16  49  47.11 

9.5517 

23  26  36.4 

7.599 

16 

15  52  58.10 

9.3859 

19  57  20.6 

10.590 

16 

16  52  20.41 

9.5589 

23  34    3.2 

7J70 

17 

15  55  21.44 

9.3999 

20    7  48.5 

10.409 

17 

16  54  54.09 

9.5645 

23  41  20.8 

7.916 

18 

15  57  45.24 

9.4004 

20  18    9.7 

10.996 

18 

16  57  28.15 

9.5700 

23  48  29.2 

IMS 

19 

16    0    9.49 

9.4079 

20  28  24.1 

10.181 

19 

17    0    2.59 

9.5T79 

23  55  28.3 

6.906 

20 

16    2  34.19 

9.4154 

20  38  31.5 

10.065 

20 

17    2  37.41 

9.5834 

24    2  17.9 

6.747 

21 

16    4  59.34 

9.4999 

20  48  31.9 

9.947 

21 

17    5  12.60 

9.5895 

24    8  58.0 

6.588 

22 

16    7  24.94 

9.4304 

20  58  25.1 

9.837 

22 

17    7  48.15 

9.5954 

•   24  15  28.5 

6.497 

'Zi 

16    9  50.99 

9.4380 

21    8  11.1 

9.705 

23 

17  10  24.05 

9.6013 

24  21  49.3 

6J965 

24 

16  12  17.50 

9.4455 

S.21  17  49.7 

9JXI 

24 

17  13    0.31 

9.6071 

S.24  28    0.3 

6.101 

PHASES  OF  TH 

E  MOON. 

D 

First  ( 

Quarter, 

•     •     • 

d         h 
r      15 

m 

51.2 

O 

FullW 

[OOQ, 

.     .    .     1< 

i    17 

8.5 

C 

LastQ 

tuarter, 

•      •     •     <wS 

I    17 

45.3 

• 

New  I 

iloon, 

•     •     •     ol 

)      6 

34.7 

IT 

Perige 
Apoge 

'A 

d 

6 

h 
9.1 

c 

^i      ••••••• 

>e •     •     • 

.     21 

5.9 

»V»J    .•••••• 

25 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

. 

1^ 

star*!  Name 

P.  L. 

p.  L. 

p.  L. 

p.  L. 

*1 

and 

Noon. 

of 

H|h. 

of 

Vlh. 

of 

rxh. 

of 

3 

PositioQ. 

Diff. 

DiiF. 

DiiF 

DiC 

Sun 

W. 

28  51    S 

9661 

0         '         /' 

30  28    9 

9673 

Off 

32    5  25 

2606 

O           t         " 

33  42  50 

1 

9060 

Saturn 

E. 

36    5  22 

9394 

34  21  38 

9391 

32  37  50 

9363 

30  53  58 

9387 

a  AquilcB 

E. 

56  -3  20 

9655 

54  45  45 

3709 

53  29    7 

3766 

52  13  31 

3834 

Fomalhaut 

E. 

82    8  34 

9519 

80  27  47 

2515 

78  46  55 

9519 

77    5  58 

9510 

a  Pegasi 

E. 

101    0  40 

9766 

99  25  28 

9756 

97  50    2 

9747 

96  14  25 

9739 

4 

Sun 

W. 

41  51  53 

9635 

43  30    1 

9631 

45    8  14 



46  46  32 

9094 

Antares 

W. 

16  27  30 

9441 

18  10    6 

9415 

19  53  20 

9394 

21  37    3 

9378 

Fomalhaut 

E. 

66  40  40 

9507 

66  59  36 

9509 

65  18  35 

9519 

63  37  38 

3516 

a  Pegaai 

E. 

88  14  12 

9716 

86  37  54 

9714 

85    1  33 

9713 

83  25  11 

2713 

5 

Sun 

W. 

54  59    1 

9619 

56  37  40 

9610 

58  16  21 

9609 

59  55    4 

9607 

Antares 

W. 

30  20  11 

9333 

32    5  23 

9396 

33  50  44 

93» 

35  36  12 

9318 

Venus 

W. 

25  48    0 

9664 

27  25    1 

9664 

29    2    3 

9669 

30  39    7 

9681 

Fomalhaut 

E. 

55  14  40 

9550 

53  34  36 

9561 

51  54  48 

9574 

50  15  18 

9587 

a  pegasi 

E, 

75  23  51 

9730 

73  47  51 

9737 

72  12    0 

9745 

70  36  20 

9754 

6 

Sun 

W. 

68    8  56 

9606 

69  47  44 

9606 

71  26  31 

9606 

73    5  18 

9006 

Antares 

W. 

44  24  34 

9307 

46  10  23 

9306 

47  56  14 

9305 

49  42    6 

3305 

Venus 

W. 

38  44  42 

9679 

40  21  50 

9679 

41  58  58 

9660 

43  36    5 

9680 

Fomalhaut 

E. 

42    3  30 

9694 

40  26  42 

9795 

38  50  36 

9761 

37  15  17 

9809 

a  Anetis 

E. 

62  41  37 

9893 

61    7  39 

9849 

59  34    5 

9669 

58    0  57 

9886 

E. 

103  50  29 

9399 

102    6  43 

9391 

100  22  56 

9390 

98  39    7 

9390 

7 

Sun 

W. 

81  19    0 

9611 

82  57  40 

9619 

84  36  18 

9614 

86  14  54 

1 
961« 

Venus 

W. 

51  41  27 

9665 

53  18  27 

9667 

54  55  25 

9668 

56  32  20 

9891 

Saturn 

W. 

20  36  41 

9379 

22  20  46 

9373 

24    5    0 

9366 

25  49  23 

9389  1 

(X  Pejiasi 
a  Anetis 

E. 

50  23  56 

3046 

48  54  40 

3090 

47  26  18 

3138 

45  58  55 

3199  : 

E. 

90    0    4 

9393 

88  16  19 

9394 

86  32  36 

9396 

84  46  55 

3396 

8 

Sun 

W. 

94  27  15 

9696 

96    5  35 

9699 

97  43  51 

9631 

99  22    4 

9633 

Venus 

W. 

64  36  20 

9700 

66  13    0 

9703 

67  49  36 

9705 

69  26    9 

9708 

Saturn 

W. 

34  32  21 

9355 

36  17    1 

9355 

38    1  41 

9355 

39  46  20 

3356 

a  Pe^i 
a  Anetis 

E. 

39    0  32 

3577 

37  41  33 

3687 

36  24  32 

3611 

35    9  41 

3955 

E. 

76  11  30 

9414 

74  28  15 

9418 

72  45    6 

9499 

71    2    3 

3497 

Aldebarmu 

E. 

106  26  58 

9399 

104  41  41 

99M 

102  56  27 

9333 

101  11  16 

3335 

9 

Sun 

W. 

107  82  14 

9640 

109  10    3 

9659 

110  47  48 

96Sf 

112  25  27 

3660 

Venus 

W. 

77  27  56 

9793 

79    4    5 

9797 

80  40    9 

9731 

82  16    8 

9734 

Saturn 

W. 

48  29    6 

9365 

50  13  31 

9306 

51  57  52 

9371 

53  42    9 

3373 

a  Aquilee 

W. 

48  15  32 

4019 

49  26  53 

3935 

50  39  37 

3867 

51  53  40 

3787 

a  Arietis 

£. 

62  28  46 

9456 

60  46  34 

9466 

59    4  33 

M75 

57  22  44 

3484 

Aldebaran 

E. 

92  26  12 

9348 

SK)  41  23 

9359 

88  56  39 

9355 

87  11  59 

3359 

10 

Sun 

W. 

120  32  29 

9679 

122    9  37 

9664 

123  46  39 

9689 

125  23  34 

9008 

Venus 

W. 

90  14  49 

9754 

91  50  17 

9759 

93  25  39 

9768 

95    0  54 

9709 

Saturn 

W. 

62  22  29 

9390 

64    6  18 

9394 

65  50    2 

9398 

67  33  40 

3103 

a  Ac^uile 
a  Anetis 

W. 

58  20    0 

3530 

59  39  51 

3499 

61    0  24 

3458 

62  21  35 

3498  , 

E. 

48  57  12 

9549 

47  16  57 

9556 

45  37    2 

9573 

43  57  30 

3509 

Aldebaran 

E. 

78  30    1 

9376 

76  45  55 

9363 

75    1  56 

9387 

73  18    3 

2398 

11 

Venus 

W. 

102  55  30 

9796 

104  30    4 

9601 

106    4  30 

9806 

107  38  48 

9615 

Saturn 

W. 

76  10  10 

9496 

77  53    7 

9439 

79  a5  56 

9436 

81  18  37 

34« 

a  AquikB 

W. 

69  14  53 

3391 

70  38  40 

3306 

72    2  44 

3s!94 

73  27    3 

3985 

^^^s^^^^^^* 

Fomalhaut 

W. 

34  19  36 

9947 

35  50  55 

9909 

37  23    2 

•i876 

38  55  51 

9848 

XIV, 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


I  . 
1^ 


Star'iftlffaiiM 

and 

Position. 


8 


10 


Suif 
Saturn 
a  AquilsB 
Fomalbaut 
a  Pegasi 


11 


Sun 
Antares 
Venus 
Fomalbaut 
a  Pegasi 

Sun 
Antares 
Venus 
Fomalhaut 
a  Pegasi 
a  Anetis 

Sun 
Venus 
Saturn 
a  Pegasi 
a  Arietis 

Sun 

Venus 
Saturn 
a  Pej^asi 
a  Anetis 
Aldeboran 

Sun 
Venus 
Saturn 
a  Aquilee 
a  Arietis 
Aldebaran 

Sun 
Venus 
Saturn 
a  Aquilffi 
a  Arietis 
Aldebaran 

Venus 
Saturn 
a  Aquilse 
Fooialbaut 


W. 

£. 
E. 
E. 
E. 


Sun  W. 

Antares  W. 

Fomalbaut  E. 

a  Pegasi  E. 


W. 
W. 

w. 

E. 
E. 

W. 

W. 

W. 

E. 

E. 

E. 

W. 
W. 
W 

E. 
E. 

W. 

W. 

W. 

E. 

E. 

E. 

W. 
W. 
W. 
W. 

E. 
E. 

W. 
W. 
W. 

W. 

E. 

E. 


Midnight 


35  30  34 
29  10  4 

50  59  4 
75  24  58 
94  38  37 

48  24  54 
23  21  9 
61  56  47 

81  48  49 

61  33  49 
37  21  45 

32  16  12 
48  36  5 
69  0  52 

74  44  5 

51  27  58 
45  13  12 
35  40  52 

56  28  20 
96  55  18 

87  53  27 
58  9  13 
27  33  52 
44  32  36 
83  5  18 

101  0  14 
71  2  38 

41  30  58 

33  57  17 
69  19  7 
99  26  81 

114  3  2 
83  52  2 
55  26  22 
53  8  56 
55  41  8 
85  27  25 

127  0  23 
96  36  3 
69  17  11 
63  43  20 

42  18  24 
71  34  17 

109  12  57 

83  1  10 

74  51  32 

W.I  40  29  17 


W. 
W. 
W. 


p.  L. 

of 
Diflr. 


9854 
8386 
3908 
8507 
9733 

9691 
9365 
9590 
9715 

9607 
9315 
9680 
9609 
9765 

9607 
9304 

9681 
9848 
9919 
9389 

9618 
9699 
9350 
3959 
9401 

9636 
9710 
9357 
4119 
9433 
9337 

9663 
9738 
9376 
3795 
9494 
9389 

9696 
9773 
9407 
3401 
9619 
9398 


XViu 


: 


V  _•  9- 

36  58  6 
27  26    9 

49  45  51 
73  43  55 
93    2  41 

50  3  21 
25  534 
60  16    2 

80  12  29 

63  12  35 

39  7  22 

33  53  19 
46  57  13 
67  25  38 

76  22  51 

53  13  51 
46  50  18 

34  7  27 

54  56  16 

95  11  28 

89  31  58 
59  46  4 
29  18  25 
43  728 

81  21  44 

102  38  20 
72  39  3 
43  15  34 
32  47  34 
67  36  19 
97  41  3 

115  40  32 
85  27  52 
57  10  31 
54  25  17 
53  59  46 
83  42  56 

128  37  5 

96  11  6 
71  0  36 
65  5  35 

40  39  45 
69  50  39 


p.  L. 

of 

Diir. 


9891  110  46  58 
9450  84  43  34 

3976       76  16  11 
9894]     42     3  14 


9649 
9387 
3988 
9506 
9797 

9618 
9355 
9596 
9716 

9607 
9313 
9680 
9090 
9776 

9608 
9305 
9689 
9903 
9941 
9390 

9619 
9694 
9357 
3319 
9404 

9639 
9714 
9359 
4306 
9438 
9340 

9667 
9741 
9380 
3668 
9504 
9366 

9703 
97T0 
9419 
3377 
9634 
9403 

9698 
9455 
3S70 
9804 


xvmfc 


38  3J!>55 

25  42  15 

48  34  0 
72  2  50 
91  26  37 

51  41  51 

26  50  14 
58  35  25 
78  36  11 

64  51  21 

40  53  3 
35  30  26 
45  18  45 

65  50  39 

78  1  35 

54  59  43 
48  27  22 
32  35  12 
53  24  49 
93  27  39 

91  10  27 
61  22  52 
31  3  2 

41  43  39 

79  38  15 

104  16  22 
74  15  25 
45  0  7 
31  40  49 
&5  53  39 
95  56  2 

117  17  56 
87  337 
58  54  35 

55  42  38 

52  18  38 
81  58  32 

130  13  41 
99  46  1 
72  43  54 


P.L. 

of 

Diff. 


9643 
9389 
4079 
8506 
9799 

9615 
9346 
9533 
9790 

9606 
9311 
9679 
9641 
9790 

9600 
9305 
9683 
9968 
9979 
9391 

9691 
9695 
9355 
3395 
9407 

9649 
9716 
9361 
4587 
9445 
9343 

9671 
9746 
8389 
3617 
9515 
9370 

9709 
9785 
9416 


XXIb. 


66  28  18 

3356 

39    1  36 

9650 

68    7    8 

9408 

112  20  50 

9835 

86  25  50 

9469 

77  40  57 

3966 

43  37  37 

97861 

a8  13'  51 
23  58  24 
47  23  38 
70  21  45 
89  50  27 

53  20  25 
2835  7 
56  54  57 

76  59  58 

66  30  8 

42  38  47 
37  734 

43  40  46 
64  15  58 

79  40  18 

56  45  35 

50  4  25 

31  4  19 

51  54  1 

91  43  51 

92  48  53 
62  59  37 

32  47  41 
40  21  17 

77  54  50 

105  54  20 
75  51  43 
46  44  38 
30  37  21 
64  11  8 
94  11  5 

118  55  15 
88  39  16 
60  38  35 

57  0  54 
50  37  46 

80  14  14 

131  50  9 

101  20  49 

74  27  6 

67  51  25 
37  24  1 
66  23  45 

113  54  ^ 
88  7  57 
79  5  49 
45  12  23 


P.L. 

of 
Diff. 


9399 

4183 
9506 
9719 

9614 
9338 
9540 
9795 

9606 
9309 
9679 


9806 

9610 
9305 
9684 
3045 
3006 
9391 

9694 
9696 
9355 
3476 
9410 

9645 
9790 
9363 
4784 
9451 
9346 

9675 
9750 
9387 
3571 
9598 
9373 

9715 
9789 
9498 
3338 
9687 
9414 

9849 
9463 
3903 
9779 
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XV. 


Ul  UIST.\MCtS 

p.  u 

p.  L 

P.  I. 

Ufr 

Bf 

VIb. 

It 

K>-       1     of 

■^ 

DDL 

-w 

^57  24 

MSB 

ef  14  27 

3439 

59  3140     »*m 

JW 

1U7    2  35 

»03 

105  16  54 

am 

103  35  31     MM 

-_^ 

4:- 

ill  31  42 

sua 

93  13  m 

MM 

94  54  46    MSI 

(?)  53  43 

83  20  41 

84  45  37     39SS 

4S'23  46 

5751 

49  58  18 

51    31       1       9731 

35    6    7 
4y  18  36 

36  18  28 

3848 

37  32  41     3no 

■,■*!« 

«» 

47  37    7 

45^51     9006 

J          .4 

»  18  14 

9U3 

01  35  54 

M60 

89  53  44     M67 

.1     -.'   iv 

«ji» 

101  59  40 

S647 

106  39  48 

ess 

106  111  43      3965 

.    .;?    'i 

te  13   2 

94  37    0 

333& 

96    0  43     3338 

-.   a  U, 

47W 

«l     !)  56 

77X 

62  45  57 

64  21  55.    »334 

45  97  42 

46  50  2? 

3336 

48  13  57    3303 

'  -a  U 

««» 

35  53  32 

OMU 

34  14  10 

ssa6 

32  35    9,    9GiJ 

■A   .-j  i7 

««: 

79  44  33 

78    3  42 

a&%< 

76  23    3    »34 

i!"   IT  Ai 

«ut 

117  37  24 

SMS 

115  57  33 

asei 

114  17  53    asTs 

-^  -M  'AS 

*:« 

73  55  45 

sm 

75  30  56 

B775 

77    5  57,    STsa 

V  ly  ■&• 

3I» 

56  45  40 

58  12  10 

59  38  S4l    3183 

«-    3     1 

titi  23  41 

S593 

64  44  35 

aeo9 

63    5  43.    9U3 

»-»  i.->  W 

102  36  3( 

1160! 

100  57  44 

S6ia 

99  19    5:    am 

v^    ^AJ 

aau 

IM  2i  11 

S63a 

102  45  59 

9649 

101    8    1;    »S9 

<4  3C  13; 

«oo 

mm  2 

SSIO 

88    538 

9(S1 

89  39    0    soQ 

116  >t  ^ 

:v4  ii  a 

U8  21  42 

69  48  58 

71    16    12!      J148 

sees 

53  17  40 

aew 

51  40  32 

9691 

50    3  40     9ni3 

n  y  «!. 

atr.i 

89  Si  10 

96!il7 

87  55  12 

9608 

86  18  a»     KiB 

>K1     I  40 

irui 

91  25    7 
115  57  46 

89  48  49 

iTTSS 

88  12  46i    K» 

tu  au  4ii 

IKGli 

S87S 

114  25    0 

9»1 

112  52  291    woi 

j!(  ai  15 

3171 

79  57  55 

3,^ 

81  24  26 

3t» 

82  50  47:    iias 

M  i7    4 

3065 

36  23  54 

30M 

37  53    0 

3046 

39  24  Ifi:    3M0 

W    »  IT, 

irsa 

402a   0 

38  53    0 

37  18  15     wn 

7^  If  44| 

7«  43  33 

75    8  38 

7:)  33  58;    9e«i 

Ml  Iti  I3| 

ti:9« 

7cl  41  42 

saw 

77    7  2.5 

9S19 

73  :»  ii    »i 

KK\  l»  :u 

Wfil 

103  42  33 

zna 

102  11  46 

asffi 

100  41   14      9B9T 

«>  «'  4J, 

awi 

91  24  57 

92  49  54 

3»3 

94  14  37;    i9at 

4ii  SI  *y 

am 

4S  21  1f> 

J9  50  45 

3009 

51  20  lOi    3iM<  . 

*l  »(*  40; 

»»t 

27  K  a'- 

iWT* 

26  22  48    i»9i 

24  50  is;    9906 

.iA  44  'A* 

Mil 

64  11  19 

1^38  26,    388S 

61    5  48,    S9M 

li7  4il  ft!, 

IMN) 

6ti  14  25 

64  42    7.    ois 

63  10    3!    39^4 

\K\  I'J  Hi 

auM 

91  43  12 

3U67 

90  14  32j    307» 

88  45  47|    3090 

101   14  '4), 

33U 

102  37  29 

3J70 

104    1  20.    33M 

IO53353I      340O 

W  45  .V 

30W 

CO  14  50 

61  43  33     3018 

63  12  10,    30M 

'17  W  %\ 

MM 

•£*  20    I 

^ 

30  49  37     DMi 

32  19  ir    3034 

M  'Hi  I'J 

ttttH 

51  54  59 

asen 

50  34    0     aro 

48  53  14,    9984 

M  lli  IH 

54    2  38 

asts 

52  32  11     S99B 

51     1  57     3009 

-It  Mtl  IM' 

aii4 

79  58  56 

S15S 

78  31  53     3I& 

77      5      2'      31T4 

W    7 

«W) 

1(H  57  52 

aOM 

104  26  48     3M9 

102  55  56|    9978 

».J 

ana 

72    1  19 

3IIS 

73  29    6     3IM 

74  56  46j    3)30  1 
44  13    ^    3on  ' 

4ft  M 

J|>M 

41  15    3 

J"*^. 

42  44    4     3003 

XVI. 


NOVJQMBER,  ]87d. 


197 


• 

GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

. 

of  the 
nth. 

Star's  Name 
and 

Miduight. 

p.  L. 

of 

XVh. 

p.  L. 

of 

xvnih. 

P.L. 
of 

XXIh. 

P.L. 

of 

11 

PoidtloD. 

o 

Diff. 

Diff. 

Diff. 

Diff. 

Aldehnraii 

E. 

oil' 

57  49    2 

9448 

C          1         II 

56    6  35 

2455 

O           1         1' 

54  24  18 

9469 

52  42  12 

9471 

Pollux 

E. 

101  52  16 

8490 

100    9  10 

9496 

98  26  12 

2439 

96  43  23 

9439 

12 

Saturn 

W. 

96  36    3 

9505 

98  17    9 

9513 

99  58    4 

2591 

101  38  48 

9530 

a  Aquilie 

W. 

86  10  30 

3970 

87  35  17 

3975 

88  59  58 

3989 

90  24  30 

3991 

Fomalhaut 

W. 

53    9  52 

9733 

54  45  48 

2730 

56  21  48 

«798 

57  57  51 

9728 

a  Pegasi 
Aldebarau 

W. 

38  48  35 

3665 

40    5  59 

.3588 

41  24  45 

3523 

42  44  44 

3466 

E. 

44  14  49 

95J8 

42  34    1 

9530 

40  53  29 

2540 

39  13  12 

9553 

Pollux 

E. 

88  11  45 

9475 

86  29  57 

9489 

84  48  19 

2480 

83    6  52 

9499 

13 

3atum 

W. 

109  59  26 

9574 

111  38  56 

2585 

113  18  12 

2594 

114  57  15 

9605 

a  Aquilee 

W. 

97  24  10 

3354 

98  47  19 

3371 

100  10    9 

3389 

101  32  38 

3409 

Fomalhaut 

W. 

65  57  50 

9738 

67  33  40 

2743 

69    923 

2749 

70  44  58 

9754 

a  Pegafli 
Aldebarau 

W. 

49  38    5 

3976 

51    2  45 

3951 

52  27  54 

3299 

53  53  29 

3911 

E. 

30  56  30 

9699 

29  18  15 

2649 

27  40  27 

2671 

26    3    8 

2695 

Pollux 

E. 

74  42  37 

9543 

73    2  23 

2559 

71  22  22 

2582 

69  42  35 

2572 

Jupiter 

E. 

112  38  25 

9585 

110  59    9 

9583 

109  20    5 

2603 

107  41  14 

2612 

14 

Fomalhaut 

W. 

78  40  48 

9799 

80  15  27 

2800 

81  49  55 

2810 

83  24  10 

2819 

1 

a  Pegasi 

W. 

61    5  48 

3156 

62  32  50 

3151 

63  59  58 

3147 

65  27  11 

3145 

Pollux 

E. 

61  27    6 

9694 

59  48  43 

2635 

58  10  35 

2645 

56  32  41 

2657 

Reguhis 

E. 

97  40  40 

9639 

96    2  29 

2643 

94  24  33 

2664 

92  46  51 

2664 

Jupiter 

E. 

99  30  16 

9669 

97  52  45 

2673 

96  15  29 

9684 

94  38  27 

9695 

15 

Fomalhaut 

W. 

91  12    8 

9873 

92  45    1 

2886 

94  17  38 

2888 

95  49  59 

9910 

a  Pegasi 

W. 

72  43  23 

3159 

74  10  30 

3157 

75  37  31 

3161 

77    4  27 

3168 

Pollux 

Vs. 

48  27    4 

9715 

46  50  44 

2726 

45  14  39 

2738 

43  38  50 

9750 

Regulus 

E. 

84  42    2 

9790 

83    5  49 

9739 

81  29  52 

2744 

79  54  10 

9756 

Jupiter 

E. 

86  36  58 

9750 

85    1  24 

2769 

83  26    6 

2773 

81  51    3 

9785 

Mars 

E. 

111  20  12 

9914 

109  48  11 

2995 

108  16  24 

2937 

106  44  52 

9949 

16 

a  Pegasi 

W. 

84  16  58 

3908 

85  42  58 

3917 

87    8  47 

3298 

88  34  23 

3938 

a  Arietis 

W. 

40  53  39 

3036 

42  23    7 

3033 

43  52  39 

3039 

45  22  12 

3039 

Pollux 

E. 

35  43  47 

9819 

34    9  35 

9895 

32  35  40 

9838 

31    2    2 

9851 

Regulus 

E. 

71  59  34 

9814 

70  25  24 

2896 

68  51  30 

2838 

67  17  51 

2850 

Jupiter 

E. 

73  59  35 

9843 

72  26    3 

9855 

70  52  46 

2866 

69  19  44 

2878 

Mars 

E. 

99  10  57 

3009 

97  40  55 

3090 

96  11    7 

3039 

94  41  34 

3044 

17 

a  Pe^i 
a  Arietis 

W. 

95  39    5 

3299 

97    3  18 

3313 

98  27  15 

3396 

99  50  56 

3340 

W. 

52  49  31 

3046 

54  18  47 

3051 

55  47  57 

3056 

57  17    1 

3060 

Pollux 

E. 

23  18    7 

9991 

21  46  15 

9936 

20  14  42 

29S3 

18  43  30 

2969 

Regulus 

E. 

59  33  24 

9908 

58    1  15 

9919 

56  29  20 

2930 

54  57  39 

2941 

Jupiter  ■ 

E. 

61  38  14 

9935 

60    6  39 

9946 

58  35  18 

2957 

57    4  11 

2968 

Mors 

E. 

87  17  25 

3101 

85  49  17 

3112 

84  21  22 

3124 

82  53  41 

3133 

18 

a  Pegasi 
a  Anetis 

W. 

106  45    9 

3417 

108    7    6 

3434 

109  28  44 

3458 

110  50    2 

3468 

W. 

64  40  39 

3090 

m   9    1 

3096 

67  37  16 

3101 

69    5  24 

3107 

Aldeboron 

W. 

33  48  41 

3038 

35  18    7 

3041 

36  47  29 

3045 

38  16  46 

3050 

'  RemiltiB 

E. 

47  22  41 

9995 

45  52  22 

3005 

44  22  15 

3015 

42  52  21 

3025 

Jupiter 

E. 

49  31  56 

3019 

48    2    7 

3030 

46  32  31 

3039 

45    3    7 

3047 

Mars 

E. 

75  38  22 

3184 

74  11  54 

3193 

72  45  37 

3909 

71  19  30 

3911 

Spica 

E. 

101  25  16 

9986 

99  54  46 

9995 

98  24  27 

3003 

96  54  18 

3019 

19 

a  Arietis 

W. 

76  24  19 

313S 

77  51  46 

3140 

79  19    7 

3145 

80  46  22 

3149 

Aldebarau 

W. 

45  41  50 

1     3071 

47  10  35 

3076 

48  39  14 

3079 

50    7  49 

3083 
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LUNAR  DISTANCES 

■ 

1 

t 

u 

Star'M  Name 

P.  L. 

p.  L. 

p.  L. 

1 

p.  L. 

^1 

and 

Noon. 

of 

ITP>. 

of 

VIb. 

of 

Kb. 

•       of 

11 

Position. 

Diff. 

Diff. 

Diff. 
9433 

Diff.    1 

Aldebaran 

E. 

O          <         // 

64  40  30 

9490 

O           /         // 

62  57  24 

9496 

O           1         II 

61  14  27 

O             /          M 

59  31  40 

9440 

Pollux 

E. 

108  46    3 

9398 

107    2  25 

9403 

105  18  54 

9408 

108  35  31 

9414 

12 

Saturn 

W. 

89  49  54 

9475 

91  31  42 

9483 

93  13  19 

9490 

94  54  46 

9497 

a  Aquil» 

W. 

80  30  45 

3260 

81  55  43 

3960 

83  20  41 

3369 

84  45  37 

3965 

Fomalhaut 

W. 

46  47  27 

9761 

48  22  46 

9751 

49  58  18 

9743 

51  34     1 

9737 

a  Peffasi 
Aldebaraii 

W. 

33  55  51 

4065 

35    6    7 

3958 

36  18  28 

3848 

37  32  41 

3750  \ 

E. 

51    0  18 

9460 

49  18  36 

9489 

47  37    7 

9498 

45  55  51 

9508 

Pollux 

E. 

95    0  44 

9445 

93  18  14 

9453 

91  35  54 

9460 

89  53  44 

9467 

13 

Saturn 

W. 

108  19  20 

9538 

104  59  40 

9547 

106  39  48 

9556 

108  19  43 

9565 

a  Aquilae 

W. 

91  48  52 

3301 

93  13    2 

3313 

94  37    0 

3335 

96    0  43 

3338 

Fomalhaut 

W. 

59  33  54 

97S9 

61     9  56 

9739 

62  45  57 

9733 

64  21  55 

9734 

a  Peffasi 
Aldebaran 

W. 

44    5  46 

3418 

45  27  42 

3375 

46  50  27 

3336 

48  13  57 

3303 

E. 

37  33  13 

9566 

35  53  32 

9580 

34  14  10 

9596 

32  35    9 

9619 

Pollux 

E. 

81  25  37 

9507 

79  44  33 

9516 

78    3  42 

9535 

76  23    3 

9534 

Jupiter 

E. 

119  17  26 

9551 

117  37  24 

9559 

115  57  33 

9567 

114  17  53 

9576  , 

14 

Fomalhaut 

W. 

72  20  26 

9761 

73  55  45 

9767 

75  30  56 

,9775 

77    5  57 

9789 

a  Pegasi 

W. 

55  19  25 

3105 

56  45  40 

3163 

58  12  10 

3171 

59  38  54 

3163 

Pollux 

E. 

68    3    ] 

9583 

66  23  41 

9599 

64  44  35 

9609 

63    5  43 

9613 

Regulus 

E. 

104  15  42 

9599 

102  36  36 

9609 

100  57  44 

9619 

99  19    5 

9S93  1 

Jupiter 

E. 

106    2  36 

9693 

104  24  11 

9633 

102  45  59 

9649 

101    8    1 

9859 

15 

Fomalhaut 

W. 

84  58  13 

9830 

86  32    2 

9640 

88    5  38 

9651 

89  39    0 

9869 

a  Pegasi 

W. 

66  54  26 

3144 

68  21  42 

3144 

69  48  58 

3146 

71  16  12 

3148 

Pollux 

E. 

54  55    3 

9666 

53  17  40 

9679 

51  40  32 

9691 

50    3  40 

9709 

Regulus 

E. 

91    9  23 

9675 

89  32  10 

9687 

87  55  12 

9698 

86  18  29 

9710 

Jupiter 

E. 

93    1  40 

9705 

91  25    7 

9716 

89  48  49 

9798 

88  12  46 

9739 

Mars         , 

E. 

117  30  46 

9868 

115  57  46 

9879 

114  25    0 

9891 

112  52  29 

9901 

16 

a  Pepisi 
a  Anetis 

W. 

78  31  15 

3174 

79  57  55 

3183 

81  24  2(1 

3190 

82  50  47 

3198 

W. 

M  57    2 

3065 

36  25  54 

3054 

37  55    0 

3046 

39  24  16 

3040  ' 

Pollux 

E. 

42    3  17 

9763 

40  28    0 

9775 

38  53    0 

9787 

37  18  15 

9800 

Regulus 

E. 

78  18  44 

9767 

76  43  33 

9779 

75    8  38 

9791 

73  33  58 

9803  ' 

Jupiter 

E. 

80  16  15 

9796 

78  41  42 

9806 

77    7  25 

9819 

75  33  22 

9831 

Mars 

E. 

105  13  35 

9961 

103  42  33 

9973 

102  11  46 

9965 

100  41  14 

9997 

17 

a  Pe^si 
a  Anetis 

W. 

89  59  47 

3350 

91  24  57 

3361 

92  49  54 

3313 

94  14  37 

3386  , 

W. 

46  51  45 

3034 

48  21  16 

3035 

49  50  4^ 

3039 

51  20  10 

304i ; 

PoUux 

E. 

29  28  40 

9864 

27  55  a5 

9878 

26  22  48 

9691 

24  50  18 

9906 

Regulus 

E. 

65  44  28 

9861 

64  11  19 

9*?73 

(^  38  26 

9885 

61    5  48 

9896 

Jupiter 

E. 

67  46  57 

9890 

66  14  25 

9301 

64  42    7 

9919 

63  10    3 

9934 

Mars 

E. 

93  12  16 

3056 

91  43  12 

3067 

90  14  22 

3079 

88  45  47 

3090 

1 

18 

oEPejiasi 
a  Anetis 

W. 

101  14  21 

3355 

102  37  29 

3370 

104     1  20 

3386 

105  23  53 

3400 

W. 

58  45  59 

3066 

60  14  50 

3073 

61  43  33 

3078 

63  12  10 

3084 

Aldobamii 

W. 

27  50  25 

3030 

29  20    1 

3030 

30  49  37 

3031 

32  19  11 

3034 

Ref(ulu8 

E. 

53  26  12 

9953 

51  54  59 

9963 

50  24    0 

9973 

48  53  14 

9964   \ 

Jupiter 

E. 

55  33  18 

9978 

54    2  38 

9989 

52  32  11 

9990 

51     1  57 

3000 

Mars 

E. 

81  26  12 

3144 

79  58  56 

3155 

78  31  53 

31^ 

77    5    2 

3174  1 

Spica 

E. 

107  29    7 

3950 

105  57  52 

9959 

104  26  48 

9369 

102  55  56 

9978  ! 

1 

19 

a  Arietis 

W. 

70  33  25 

3113 

72    1  19 

3119 

73  29    6 

3194 

74  56  46 

3130 

Aldebaran 

W. 

39  45  57 

3054 

41  15    3 

3058 

42  44    4 

3063 

44  13    0 

3067  1 
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to 

1 

LUNAR  DISTANCES. 

• 

, 

5  . 
^5 

Star*!  Mam« 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

2.8 

and 

Miduight. 

of 

XVb. 

of 

XVI  lib. 

of 

XXIb. 

of 

11 

POflitiOD. 

^ 

Diff. 
9448 

Difr. 

Diff. 

Diff. 

A]debaraii 

E. 

O           /        // 

57  49    2 

C          t         II 

56    6  35 

9455 

Oil' 

54  24  18 

9469 

52  42  12 

*      9471 

Pollux 

E. 

101  52  16 

9490 

100    9  10 

9496 

98  26  12 

9439 

96  43  23 

9439 

12 

Saturn 

W. 

96  96    3 

9505 

98  17    9 

9513 

99  58    4 

9591 

101  38  48 

9530 

a  Aquile 

W. 

86  10  30 

3970 

87  35  17 

3975 

88  59  58 

3989 

90  24  30 

3991 

Fomalhaut 

W. 

53    9  52 

9733 

54  45  48 

9730 

56  21  48 

<9798 

57  57  51 

9798 

a  Pegasi 

W. 

38  48  35 

3665 

40    5  59 

3589 

41  24  45 

3593 

42  44  44 

3466 

Aldebarau 

E. 

44  14  49 

9518 

42  34    1 

9530 

40  53  29 

9540 

39  13  12 

9553 

Pollux 

E. 

88  11  45 

9475 

86  29  57 

9489 

84  48  19 

9490 

83    6  52 

9499 

13 

Saturn 

W. 

109  59  26 

9574 

111  38  56 

9585 

113  18  12 

3594 

114  57  15 

9605 

a  Aquilee 

W. 

97  24  10 

3354 

98  47  19 

3371 

100  10    9 

3389 

101  32  38 

3409 

Fomalhaut 

W. 

65  57  50 

9738 

67  33  40 

9743 

69    923 

9749 

70  44  58 

9754 

a  Pegasi 
Aldeoarau 

W. 

49  38    5 

3976 

51    2  45 

3951 

52  27  54 

3999 

53  53  29 

3911 

E. 

30  56  30 

9699 

29  18  15 

9649 

27  40  27 

9671 

26    3    8 

9695 

Pollux 

E. 

74  42  37 

9543 

73    2  23 

9559 

71  22  22 

9569 

69  42  35 

9579 

Jupiter 

E. 

112  38  25 

9585 

110  59    9 

9S63 

109  20    5 

9603 

107  41  14 

9619 

14 

Fomalhaut 

W. 

78  40  48 

9799 

80  15  27 

980O 

81  49  55 

9810 

83  24  10 

9819 

' 

a  Pegasi 

W. 

61    5  48 

3156 

62  32  50 

3151 

63  59  58 

3147 

65  27  11 

3145 

Pollux 

E. 

61  27    6 

g(&4 

59  48  43 

9635 

58  10  35 

9645 

56  32  41 

9657 

Regulus 

E. 

97  40  40 

txsaa 

96    2  29 

9643 

94  24  33 

9654 

92  46  51 

9664 

Jupiter 

E. 

99  30  16 

9669 

97  52  45 

9673 

96  15  29 

9684 

94  38  27 

9695 

15 

Fomalhaut 

W. 

91  12    8 

9873 

92  45    1 

9886 

94  17  38 

9898 

95  49  59 

9910 

a  Pegasi 

W. 

72  43  23 

3159 

74  10  30 

3157 

75  37  31 

3161 

77    4  27 

3168 

Pollux 

E. 

48  27    4 

9715 

46  50  44 

9796 

45  14  39 

9738 

43  38  50 

9750 

Regulus 

E. 

84  42    2 

9790 

83    5  49 

9739 

81  29  52 

9744 

79  54  10 

9756 

Jupiter 

E. 

86  36  58 

9750 

85    1  24 

9769 

83  26    6 

9773 

81  51    3 

9785 

Mars 

E. 

111  20  12 

9914 

109  48  11 

9995 

108  16  24 

9937 

106  44  52 

9949 

16 

a  Pe^i 
a  Anetis 

W. 

84  16  58 

3908 

85  42  58 

3917 

87    8  47 

3998 

88  34  23 

3938 

W. 

40  53  39 

3036 

42  23    7 

3033 

43  52  39 

3039 

45  22  12 

3039 

Pollux 

E. 

35  43  47 

9819 

34    9  35 

9895 

32  35  40 

9838 

31    2    2 

9851 

Regulus 

E. 

71  59  34 

9814 

70  25  24 

9836 

68  51  30 

9838 

67  17  51 

9850 

Jupiter 

E. 

73  59  35 

9843 

72  26    3 

9855 

70  52  46 

9866 

69  19  44 

9878 

Mars 

E. 

99  10  57 

3009 

97  40  55 

3090 

96  11    7 

3039 

94  41  34 

3044 

17 

a  Pe^i 
a  Arietis 

W. 

95  39    5 

3299 

97    3  18 

3313 

98  27  15 

3396 

99  50  56 

3340 

W. 

52  49  31 

3046 

54  18  47 

3051 

55  47  57 

3056 

57  17    1 

3060 

Pollux 

E. 

23  18    7 

9991 

21  46  15 

9936 

20  14  42 

9953 

18  43  30 

9969 

Regulus 

E. 

59  33  24 

9908 

58    1  15 

9919 

56  29  20 

9930 

54  57  39 

9941 

Jupiter  ■ 

E. 

61  38  14 

9935 

60    6  39 

9946 

58  35  18 

9957 

57    4  11 

9968 

Mars 

E. 

87  17  25 

3101 

85  49  17 

3119 

84  21  22 

3194 

82  53  41 

3133 

• 

18 

a  Pegasi 
a  Anetis 

W. 

106  45    9 

3417 

108    7    6 

3434 

109  28  44 

3459 

110  50    2 

3460 

W 

64  40  39 

3090 

66    9    1 

3096 

67  37  16 

3101 

69    5  24 

3107 

Aldeboran 

W. 

33  48  41 

3038 

35  18    7 

3041 

36  47  29 

3045 

38  16  46 

3050 

Regulus 

E. 

47  22  41 

9995 

45  52  22 

3005 

44  22  15 

3015 

42  52  21 

3095 

Jupiter 

E. 

49  31  56 

3019 

48    2    7 

3030 

46  32  31 

3039 

45    3    7 

3047 

1 

Mars 

E. 

75  38  22 

3184 

74  11  54 

3193 

72  45  37 

3909 

71  19  30 

3911 

Spica 

E. 

101  25  16 

9986 

99  54  46 

9995 

98  24  27 

3009 

96  54  18 

3019 

1 

19 

a  Arietis 

W. 

76  24  19 

3135 

77  51  46 

3140 

79  19    7 

3145 

80  46  22 

3149 

1 

Aldebaran 

W. 

45  41  50 

3071 

47  10  35 

3076       48  39  14' 

3079 

50    7  491 

3063 
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« 

LUNAR  DISTANCES 

• 

h 

star*!  Name 

p.  L. 

p.  L. 

P.L. 

P.L. 

«l 

and 

Noon. 

of 

lllh. 

of 

VPi. 

of 

IXb. 

of 

19 

Pofitlon. 

Diff. 

Diff. 

DIff. 

Diff. 

Regulus 

E. 

O          /        /« 

41  22  39 

3095 

O         /          // 

39  53  10 

3045 

38  23  53 

3056 

O          1        tt 

36  54  49 

3085 

Jupiter 

E. 

43  33  53 

3058 

42    4  52 

3067 

40  36    2 

3076 

39    7  23 

3085 

Mars 

E. 

69  53  34 

%£» 

68  27  48 

3997 

67    2  11 

3936 

65  36  44 

3949 

Spica 

E. 

95  24  20 

3090 

93  54  32 

3097 

92  24  53 

3034 

90  55  23 

3041 

Sun 

E. 

130  38  44 

3379 

129  16    3 

3387 

127  53  32 

3395 

126  31  10 

3403 

20 

a  Arietis 

W. 

82  13  32 

3154 

83  40  96 

3158 

85    7  36 

3169 

86  34  31 

3165 

Aldebaran 

W. 

51  36  19 

3067 

53    4  45 

3090 

54  33    7 

3093 

56    ]  25 

3006 

Regulus 

E. 

29  32  32 

3117 

28    4  43 

3198 

26  37    7 

3140 

25    9  46 

3154 

Jupiter 

E. 

31  46  50 

3129 

30  19  15 

3138 

28  51  52 

3148 

27  24  40 

3157 

Mars 

E. 

58  31  28 

3974 

57    6  46 

3979 

55  42  10 

3983 

54  17  39 

3988 

Spica 

E. 

83  29  52 

3071 

82    1    7 

3075 

80  32  27 

3080 

79    3  53 

3083 

Sun 

E. 

119  41  20 

3433 

118  19  41 

3438 

116  58    8 

3443 

115  36  40 

3448 

21 

a  Arietis 

W. 

93  48  12 

3178 

95  14  48 

3179 

96  41  22 

3180 

98    7  55 

3189 

Aldebaran 

W. 

63  22  17 

3103 

64  50  23 

3104 

66  18  28 

3104 

67  46  33 

3109 

PoUux 

W. 

19    8  51 

3110 

20  36  37 

3114 

22    4  30 

3110 

23  32  28 

3105 

Mars 

E. 

47  16  12 

3303 

45  52    4 

3304 

44  27  57 

3306 

43    3  52 

3306 

Spica 

E. 

71  42    5 

3096 

70  13  53 

3099 

68  45  42 

3101 

67  17  33 

3101 

Sun 

E. 

108  50  30 

3409 

107  29  23 

3463 

106    8  17 

3463 

104  47  12 

3463 

22 

a  Arietis 

W. 

105  20  29 

3181 

106  47    1 

3180 

108  13  34 

3178 

109  40    9 

3177 

Aldebaran 

W. 

75    7  17 

3004 

76  35  34 

3091 

78    3  54 

3087 

79  32  19 

3084 

Pollux 

W. 

30  53  21 

3068 

32  21  45 

3084 

33  50  14 

3079 

35  18  49 

3075 

Mars 

E. 

36    3  31 

3304 

34  39  24 

3309 

33  15  15 

3300 

31  51    4 

3998 

Spica 

E. 

59  56  49 

3096 

58  28  36 

3096 

57    0  21 

3093 

55  32    3 

3091 

Sun 

E. 

98    1  38 

3456 

96  40  25 

3454 

95  19    9 

3450 

93  57  49 

3446 

23 

Aldebaran 

W. 

86  55  46 

3097 

88  24  48 

3050 

89  53  59 

3043 

91  23  19 

3035 

Pollux 

W. 

42  43  21 

3044 

44  12  39 

3037 

45  42    6 

3030 

47  11  42 

3099 

Spica 

E. 

48    9  34 

3079 

46  40  50 

3067 

45  12    0 

3069 

43  43    4 

3056 

Sun 

E. 

87    9  46 

3417 

85  47  49 

3409 

84  25  43 

3401 

83    328 

3309 

24 

Aldebaran 

W. 

98  52  31 

9990 

100  22  56 

9980 

101  53  34 

9969 

103  24  25 

9960 

Pollux 

W. 

54  42  26 

9974 

56  13  11 

9964 

57  44    9 

9953 

59  15  21 

9941 

Regulus 

W. 

18  58    8 

3104 

20  26  13 

3077 

21  54  51 

3059 

23  24    0 

3098 

Jupiter 
Spica 

W. 

16  20  10 

3145 

17  47  25 

3113 

19  15  19 

3084 

20  43  48 

3057 

E. 

36  16  38 

3097 

34  46  59 

3099 

33  17  13 

3017 

31  47  21 

3019 

Sun 

E. 

76    9  40 

3344 

74  46  19 

3333 

73  22  46 

3391 

71  58  59 

3306 

25 

Pollux 

W. 

66  55  11 

9878 

68  27  58 

9865 

70    1    2 

9851 

71  34  24 

9837 

Regulus 

W. 

30  56  31 

9998 

32  28  14 

9910 

34    020 

9893 

35  32  48 

9875 

Jupiter 

W. 

28  13  33 

9051 

29  44  47 

9939 

31  16  25 

9914 

32  48  26 

iuan 

Sun 

E. 

(U  56  18 

3949 

63  30  58 

3996 

62    5  20 

3919 

60  39  25 

3196 

26 

Pollux 

W. 

79  25  57 

9769 

81    1  15 

9746 

82  36  54 

9731 

84  12  53 

9714 

Regulus 

W. 

43  20  47 

9788 

44  55  30 

9771 

46  30  36 

.    9753 

48    6    5 

9TJ7 

Jupiter 

w. 

40  34  10 

9808 

42    8  27 

9791 

43  43    7 

9773 

45  18  10 

9756 

Sun 

E. 

53  25    6 

3115 

51  57  15 

3099 

50  29    4 

3089 

49    0  32 

306S 

27 

Pollux 

W. 

92  18  14 

9633 

93  56  24 

9616 

95  34  57 

9800 

97  13  52 

9584 

Regulus 

W. 

56    9  13 

9650 

57  47    0 

9639 

59  25  11 

9615 

61    3  45 

9598 

Jupiter 

W. 

53  19  14 

9668 

54  56  37 

9651 

56  34  23 

9633 

58  12:33 

9615 

Mars 

W. 

22  56  21 

9858 

24  29  34 

9836 

26    3  15 

*     9816 

27  37  22 

9r!96 

Sun 

E. 

41  32  29 

9977 

40    1  47 

9958 

38  30  42 

-     2941 

36  59  15 

iUtU 

XVIU. 


NOVEMBER,  1879. 


199 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

u 

19 

Star's  Nama 
and 

Midnight. 

P.L. 

of 

XVb. 

P.L. 

of 

XVlUh. 

P.L 

of 

XXIh. 

P.L. 
of 

Position. 

^^ 

Diff. 

I>iff. 

Diff. 

Diff. 

Reguliis 

E. 

O          i        #> 

a5  25  57 

3075 

O           1        11 

33  57  17 

3086 

32  28  50 

3096 

O           /         // 

31    0  35 

3105 

^7 

Jupiter 

E. 

37  38  55 

3094 

36  10  38 

3103 

34  42  31 

3111 

33  14  35 

3180 

Mars 

E. 

64  U  25 

3350 

62  46  15 

3356 

61  21  12 

3863 

59  56  17 

3868 

Spica 

E. 

89  26    1 

3048 

87  56  48 

3054 

86  27  42 

3060 

84  58  44 

3065 

Son 

E. 

125    8  57 

3410 

123  46  52 

3416 

122  24  54 

3483 

121    3    4 

3489 

20 

a  Arietis 

W. 

88    1  22 

3168 

89  28    9 

3171 

90  54  53 

3173 

92  21  34 

3176 

Aldebarau 

W. 

57  29  40 

3098 

56  57  52 

3100 

60  26    2 

3101 

61  54  10 

3108 

ReffuluB 

E. 

23  42  42 

3166 

22  15  55 

3186 

20  49  29 

3904 

19  23  25 

3996 

Jupiter 

E. 

25  57  39 

3168 

24  30  51 

3179 

23    4  17 

3199 

21  37  58 

3904 

Mars 

E. 

52  53  14 

'Jtm 

51  28  53 

3895 

50    4  36 

3899 

48  40  23 

3300 

Spica 

E. 

77  35  23 

3087 

76    6  58 

3091 

74  38  37 

3094 

73  10  20 

3096 

Suit 

E. 

114  15  18 

3453 

112  54    1 

3456 

111  32  48 

3459 

110  11  38 

3461 

^ 

a  Arietis 

W. 

99  34  26 

3188 

101    0  57 

3183 

102  27  27 

3188 

103  53  58 

3188 

Aldebarau 

W. 

69  14  39 

3108 

70  42  46 

3101 

72  10  54 

3100 

73  39    4 

3007 

PoUux 

w. 

25    0  31 

3108 

26  28  38 

3100 

27  56  48 

3096 

29  25    2 

3099 

Mars 

E. 

41  39  48 

3307 

40  15  45 

3306 

38  51  41 

3306 

37  27  37 

3305 

Spjca 

E. 

65  49  25 

3101 

64  21  17 

3101 

62  53    9 

3101 

61  25    0 

3099 

SU2f 

E. 

103  26    7 

3463 

102    5    2 

3463 

100  43  56 

3461 

99  22  48 

3459 

22 

a  Arietis 

W. 

111    6  46 

3175 

112  33  25 

3173 

114    0    7 

3171 

115  26  51 

3168 

Aldeharan 

W. 

81    0  48 

3079 

82  29  23 

3074 

83  58    4 

3069 

85  26  51 

3063 

PoUux 

W. 

36  47  29 

3069 

38  16  16 

3064 

39  45  10 

3057 

41  14  12 

3053 

Mars 

E. 

30  26  50 

3896 

29    234 

3393 

27  38  14 

3290 

26  13  51 

3887 

Spica 

E. 

54    3  42 

3087 

52  35  17 

3083 

51    6  47 

3080 

49  38  13 

3076 

Suiv 

E. 

92  36  24 

3441 

91  14  54 

3436 

89  53  18 

3431 

88  31  36 

3433 

23 

Aldebaran 

W. 

92  52  48 

3087 

94  22  27 

3018 

95  52  17 

3009 

97  22  18 

3000 

PolluY 

W. 

48  41  28 

3013 

50  11  25 

3003 

51  41  34 

8994 

53  11  54 

8985 

Spica 

E. 

42  14    1 

3051 

40  44  51 

3045 

39  15  34 

3039 

37  46  10 

3033 

Sun 

E. 

81  41    4 

3385 

80  18  30 

3375 

78  55  45 

3365 

77  32  48 

3355 

34 

Aldebaran 

W. 

104  55  29 

8947 

106  26  48 

8936 

107  58  21 

8984 

109  30  10 

3913 

Pollux 

W. 

60  46  48 

8989 

62  18  30 

8917 

63  50  27 

9904 

65  22  41 

3891 

Resulus 

W. 

24  53  38 

3005 

26  23  44 

8985 

27  54  15 

9965 

29  25  11 

8946 

C7 

Jupiter 
Spica 

W. 

22  12  50 

3034 

23  42  21 

3011 

25  12  20 

8990 

26  42  45 

3978 

E, 

30  17  23 

3008 

28  47  20 

3005 

27  17  13 

3003 

25  47    3 

3001 

Sun 

E, 

70  34  57 

3896 

69  10  41 

3888 

67  46    9 

3870 

66  21  22 

3355 

25 

PoUux 

W. 

73    8    4 

8838 

74  42    3 

8808 

76  16  21 

8798 

77  50  59 

9777 

Reguhis 

W. 

37    5  39 

8658 

38  38  52 

8840 

40  12  28 

8833 

41  46  26 

3805 

Jupiter 

W. 

34  20  49 

8879 

35  53  a5 

8861 

37  26  44 

8843 

39    0  16 

8896 

Sun 

E. 

59  13  11 

3181 

57  46  49 

3164 

56  19  57 

3148 

54  52  46 

3133 

26 

PoUux 

W. 

85  49  14 

8698 

87  25  56 

8688 

89    3    0 

8666 

90  40  26 

86«8 

Regulus 

W. 

49  41  56 

8719 

51  18  10 

8701 

52  54  48 

9684 

54  31  49 

8667 

Jupiter 

W. 

46  53  36 

3738 

48  29  25 

8780 

50    538 

8703 

51  42  14 

8685 

Sun 

E. 

47  31  39 

3047 

46    2  24 

3030 

44  32  48 

3011 

43    2  49 

3994 

27 

Pollux 

W. 

98  53    9 

8567 

100  32  49 

8551 

102  12  51 

8535 

103  53  16 

8519 

Regulus 

W. 

62  42  43 

8581 

64  22    4 

8564 

66    1  48 

8S48 

67  41  55 

8531 

Jupiter 

W. 

59  51    7 

8599 

61  30    4 

3581 

63    9  25 

8565 

64  49    8 

3548 

Mars 

W. 

29  11  56 

8775 

30  46  56 

8756 

32  22  22 

arj*/ 

33  58  13 

8719 

Sun 

E. 

35  27  25 

8905 

33  55  13 

3887 

32  22  38 

8870 

30  49  41 

9859 

1 


soo 


DECEMBER,  1879 


I. 


AT  GREENWICH  APPARENT  NOON. 


9 

o 

a 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 


i 


^ 

Q 


1 

2 
3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 

24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  Aiceiulon. 


Diff.  for 
1  hour. 


h     m       M 

16  31  58.73 
16  36  18.74 
16  40  39.35 

16  45  0.53 
16  49  22.26 
16  53  44.50 

16  58  7.24 

17  2  30.43 
17  6  54.05 

17  11  18.07 
17  15  42.47 
17  20  7.21 

17  24  32.28 
17  28  57.65 
17  33  23.28 

17  37  49.15 
17  42  15.22 
17  46  41.46 

17  51  7.84 

17  55  34.34 

18  0  0.94 

18  4  27.56 
18  8  54.20 

18  13  20.84 

18  17  47.42 
18  22  13.90 
18  26  40.26 

18  31  6.45 
18  35  32.44 

18  39  58.18 

18  44  23.64 
18  48  48.80 


H 

10.819 
10.845 
10.869 

10.894 
10.917 
10.938 

10.957 
10.975 
10.993 

11.009 
11.023 
11.057 

11.049 
11.062 
11.078 

11.081 
11.090 
11.097 

11.102 
11.106 
11.110 

11.112 
ll.lll 

11.110 

11.107 
11.102 
11.096 

11.088 
11.078 
11.068 

11.056 
11.042 


AppoTWt 
Declination. 


II 


5.21  54  55.1 
22  3  47.5 
22  12  14.4 

22  20  15.5 
22  27  50.4 
22  34  58.8 

22  41  40.8 
22  47  55.9 
22  53  44.1 

22  59     5.0 

23  3  58.6 
23    8  24.7 

23  12  23.2 
23  15  54.0 
23  18  56.8 

23  21  31.6 
23  23  38.4 
23  25  17.1 

23  26  27.7 
23  27  10.0 
23  27  24.0 

23  27  9.7 
23  26  27.2 

23  25  16.5 

23  23  37.5 
23  21  30.3 

23  18  54.8 

23  15  51.1 
23  12  19.4 
23    8  19.9 

23    3  52.5 

5.22  58  57.4 


Diff.  for 
1  honr. 


22.72 

21.65 
20.58 

19.49 
18.39 
17.29 

16.18 
15.07 
13.94 

12.80 
11.66 
10.51 

9.35 
8.19 
7.03 

5.87 
4.69 
3.52 

2.35 

-1.17 

0.00 

+1.18 
2.36 

3.54 

4.72 
5.89 
7.06 

8.23 

9.41 

10.57 

11.73 

12.88 


Semi- 
diameter. 


16  16.06 

16  16.21 

16  16.35 

16  16.49 

16  16.63 

16  16.76 

16  16.89 

16  17.01 

16  17.13 

16  17.26 

16  17.37 

16  17.47 

16  17.57 

16  17.66 

16  17.74 

16  17.82 

16  17.89 

16  17.97 

16  18.03 

16  18.08 

16  18.13 

16  18.17 

16  18.21 

16  18.24 

16  18.27 

16  18.31 

16  18.33 

16  18.35 

16  18.36 

16  18.37 

16  18.37 

16  18.37 


Sidereal 

Time 

of  the 

Semi- 

diameter 

passing 

the 
Merid- 
ian. 


70.35 
70.43 
70.51 

70.58 
70.64 
70.73 

70.81 
70.87 
70.93 

70.98 
71.03 
71.08 

71.12 
71.16 
71.19 

71.23 
71.25 
71.27 

71.28 
71.29 
71.30 

71.30 
71.30 

71.29 

71.28 
71.26 
71.25 

71.22 
71.19 
71.15 

71.11 
71.06 


Eqnallon  of 
Time, 
Ufbe 

nbtraeUd 
from 


adtUdto 

Apparent 

Time. 


DIfllfor 
1  hour. 


10  35.29 

10  11.-91 

9  47.91 

9  23.35 
8  58.25 
8  32.64 

8  6.53 
7  39.97 
7  12.98 

6  45.59 
6  17.82 
5  49.72 

5  21.29 
4  52.56 
4  23.57 

3  54.35 
3  24.92 
2  55.32 

2  25.58 
1  55.72 
1  25.77 

0  55.78* 
0  25.77 


0    4.21 

0  34.15 

1  3.99 

1  33.71 

2  3.26 

2  32.62 

3  1.73 

3  30.56 
3  59.081 


a 
0.961 

0.986 

1.010 


.035 
.058 
.079 

.098 
.116 
.134 

.150 
.164 
.178 

.190 
.203 
.213 

.222 
.230 
.237 

J242 
.246 
.250 

.252 
.251 
.250 

.247 
.242 
.236 


.218 
.206 

.196 
.182 


MOTlc.— -Mean  Time  of  the  Semidiametor  poaMlng  may  be  found  by  nabtracting  Ob.19  firom  the  Sidereal  Time 


11. 


DECEMBER,  lS7d. 


jSOl 


AT  GREENWICH  MEAN  NOON. 


M 


o 


Sun. 
Mon. 
Tues. 

j  Wed. 

'  Thur. 

Frid. 

Sat. 

Stilt. 

Mon. 


Sun, 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

iStm. 

Mon. 

Tues. 
Wed. 


§ 

c 
.a 


o 


1 

2 
3 

4 
5 
6 

7 
8 


Tues.  10 
Wed.  1  11 
Thur.'  12 


Frid.   !   13 
Sat        14 


15 

16 
17 
18 

19 
20 
21 

22 
23 

24 

25 

26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


AppveiU 
Right  AicentioD. 


h      ui       fl 

16  32  0.64 
16  36  20.58 
16  40  41.12 

16.45  2.23 
16  49  23.89 
16  53  46.06 

16  58    8.72 

17  2  31.83 
17     6  55.37 

17  11  19.31 
17  15  43.63 
17  20    8.29 

17  24  33.27 
17  28  58.55 
17  33  24.09 

17  37  49.87 
17  42  15.84 
17  46  42.00 

17  51     8.29 

17  55  34.70 

18  0     1.20 

18  4  27.73 
18    8  54.28 

18  13  20.82 

18  17  47.31 
18  22  13.70 
18  26  39.97 

18  31  6.07 
18  35  31.97 
18  39  57.62 

18  44  23.00 
18  48  48.07^ 


Diff.  for 
1  boor. 


0.817 
0.842 
0.866 

0.891 
0.914 
0.935 

0.954 
0.978 
0.990 

1.006 
1.020 
1.034 

1.046 
1.059 
1.069 

1.078 
1.086 
1.093 

1.098 
1.102 
1.10^ 

1.108 
1.107 

1.106 

1.103 
1.098 
1.092 

1.064 
1.074 
1.064 

1.052 
1.038 


Appartni 
DeellaBUon. 


S.21 
22 
22 


// 


54  59.1 

3  51.2 

12  17.8 


22  20  18.51 
22  27  53.1 
22  35  1.3 

22  41  43.0 
22  47  57.9 
22  53  45.8 

22  59  6.5 

23  3  59.8 
23  8  25.7 

23  12  24.0 
23  15  54.6 
23  18  57.3 

23  21  32.0 
23  23  38.7 
23  25  17.3 

23  26  27.8 
23  27  10.0 
23  27  24.0 

23  27  9.7 
23  26  27.2 
23  25  16.5 

23  23  37.6 
23  21  30.4 


Diftfor 
1  hoar. 


22.71 
21.64 
20.57 

19.48 
18.38 
17.28 

16.17 
15.06 
13.93 

12.79 
11.65 
10.50 

9.34 

8.18 
7.02 

5.86 
4.69 
3.52 

2.35 

-1.17 

0.00 

+1.18 
2.36 
3.54 

4.72 

5.89 


23  18  55.0  7.06 

23  15  51.4  8.23 

23  12  19.8  9.41 

23  8  20.4  10.57 


23    3  53.2 
S.22  58  58.2 


11.72 
12.87 


Equation  of 

Time, 

to  be 

added  to 


n^traeted 
from 
Mean 
Time, 


10  35.13 
10  11.75 

9  47.77 

9  23.21 
8  58.11 
8  32.50 

8  6.40 
7  39.85 
7  12.86 

6  45.48 
6  17.72 
5  49.62 

5  21.20 
4  52.46 
4  23.49 

3  54.27 
3  24.86 
2  55.26 

2  25.53 
1  55.68 
1  25.74 

0  55.77 
0  25.77 


0    4.21 

0  34.16 

1  3.97 

1  33.68 

2  3.22 

2  32.57 

3  1.66 

3  30.48 
3  58.99 


Diff.  for 
I  hoar. 


I 

0.961 
0.966 
1.010 

1.035 
1.058 
1.079 

1.096 
1.116 
1.134 

1.150 
1.164 
1.178 

1.190 
1.203 
1.213 

1.222 
1.230 
1.237 

1.242- 
1.246 
1.250 

1.252 
1.251 
1.250 

1.247 
1.242 
1.236 

1.228 
1.218 
1.206 

1.196 
1.182 


Note.— The  Semidiaiiieter  for  Mean  Noon  maybe  awumed  the  same  ai  that  for  Apparent  Noon. 


26 


Sidereal 

Time 

or 

Right  Ateennloa 

of 

Mean  Son. 


h      ni        « 

16  42  35.77 
16  46  32.33 
16  50  28.89 

16  54  25.44 

16  58  22.00 

17  2  18.56 

17  6  15.12 
17  10  11.68 
17  14  8.23 

17  18  4.79 
17  22  1.35 
17  26  57.91 

17  29  54.47 
17  33  51.02 
17  37  47.58 

17  41  44.14 
17  45  40.70 
17  49  37.26 

17  53  33.82 

17  57  30.38 

18  1  26.94 

18  5  23.50 
18  9  20.05 

18  13  16.61 

18  17  13.17 
18  21  9.73 
18  25  6.29 

18  29  2.85 
18  32  59.40 
18  36  55,96 

18  40  52.52 
18  44  49.08 


DUr.  for  1  hoar 
+  9».8565 


SOd 


DECEMBER,  1879 


111 


S 

s 

9 

o 

i 


1 

2 
3 

4 

D 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


I 


336 
337 
338 

339 
340 
341 

342 
343 
344 

345 
346 
347 

348 
349 
350 

351 
352 
353 

354 
355 
356 

357 
358 
359 

360 
361 
362 

363 
364 
365 

366 
367 


AT  GREENWICH  MEAN  NOON. 


THE  SUN'S 


Tnu  LONGITUDE. 


// 


249  40  17.7 

250  41  12.1 

251  42    7.5 

252  43    3.8 

253  44    0.8 

254  44  58.6 

255  45  57.0 

256  46  56.0 

257  47  55.6 

258  48  55.8 

259  49  56.5 

260  50  57.7 

261  51  59.5 

262  53     1.9 

263  54    4.9 

264  55    8.5 

265  56  12.8 

266  57  17.8 

267  58  23.5 

268  59  29.9 

270  0  37.0 

271  1  44.8 

272  2  53.2 

273  4    2.2 

274  5  11.8 

275  6  21.9 

276  7  32.4 

277  8  43.3 

278  9  54.5 

279  11     5.7 

280  12  16.9 

281  13  28.1 


X' 


// 


39  47.7 

40  41.9 

41  37.1 

42  33.2 

43  30.0 

44  27.6 

45  25.9 

46  24.7 

47  24.2 

48  24.2 

49  24.7 

50  25.7 

51  27.3 

52  29.5 

53  32.3 

54  35.7 

55  39.9 

56  44.7 

57  50.2 

58  56.4 

0  3.3 

1  10.9 

2  19.1 

3  27.9 

4  37.3 

5  47.2 

6  57.6 

8  8.3 

9  19.3 

10  30.3 

11  41.3 

12  52.3 


DIff.  for 
1  hoar. 


152.25 
152.29 
152.33 

152.36 
152.39 
152.42 

152.45 
152.47 
152.50 

152.52 
152.54 
152.56 

152.58 
152.61 
152.63 

152.66 
152.69 
152.72 

152.75 
152.78 
152.81 

152.84 
152.87 
152.89 

152.91 
152.93 
152.95 

152.96 
152.97 
152.97 

152.97 
152.97 


LATITUDE 


// 


-0.22 
0.35 
0.44 

0.52 
0.58 
0.59 

0.58 
0.54 
0.47 

0.38 
0.28 
0.16 

-0.03 

+0.10 

0.23 

0.33 
0.42 
0.48 

0.52 
0.53 
0.50 

0.44 
0.36 
0.26 

+0.13 

0.00 

-0.13 

0.26 
0.38 
0.49 


Logarithm 

of  the 

Radliu  Vector 

of  the 

Earth. 


9.9936990 
.9936334 
.9935692 

.9935064 
.9934453 
.9933859 

.9933283 
.9932727 
.9932193 

.9931682 
.9931195 
.9930732 

.9930296 
.9929887 
.9929505 

.9929151 
.9928825 
.9928526 

.9928253 
.9928006 
.9927784 

.9927586 
.9927410 
.9927256 

.9927121 
.9927005 
.9926908 

.9926829 
.9926766 
.9926719 


0.58   .9926689 
-0.64  9.9926677 


Di«r.  for 
1  hour. 


-27.5 
27.0 
26.4 

25.8 
25.1 
24.4 

23.6 
22.7 

21.7 

20.7 
19.7 
18.7 

17.6 
16.5 
15.4 

14.2 
13.1 
11.9 

10.8 
9.7 

8.7 

7.8 
6.9 
6.0 

5.2 
4.4 
3.7 

3.0 
2.3 
1.6 

0.9 
-  0.1 


Mean  Time 

of 
Sidereal  Oh. 


1 


Note  :  A  oorre«poad«  to  the  true  equinox  of  the  date,  A'  to  the  meoH  eqalnox  of  January  Od. 


D      m       e 

7  16  12.56 
7  12  16.65 
7  8  20.74 

7  4  24.83 
7  0  28.91 
6  56  33.00 

6  52  37.09 
6  48  41.18 
6  44  45.27 

6  40  49.36 
6  36  53.45 
6  32  57.54 

6  29  1.63 
6  25  5.72 
6  21  9.81 

6  17  13.90 
6  13  17.98 
6    9  22.06 

6  5  26.15 
6  1  30.24 
5  57  34.31 

5  53  38.40 
5  49  42.49 
5  45  46.56 

5  41  50.66 
5  37  54.75 
5  33  58.84 

5  30  2.92 
5  26  7.01 
5  22  11.10 

5  18  15.19 
5  14  19.27 


IDifr.  for  1 
-9- 


hour 
9".829Q 


IV. 


DECEMBER,  1879 


S03 


GREENWICH  MEAN  TIME. 


THE  MOON'S 


i 


e 


BBMIDIAMVTKR. 


HOBIZOmrAL   PARALLAX. 


MXRIDIAir  PASSAGE. 


AOX. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


Koon. 


// 


Ifidnlgfat 


Noon. 


16  17.0 
16  22.2 
16  23.9 

16  22.3 
16  17.9 
16  11.6 

16  3.8 
15  55.6 
15  47.5 

15  39.2 
15  31.0 
15  23.0 

15  15.2 
15  7.8 
15     1.0 

14  55.0 
14  50.3 
14  47.1 

14  45.8 
14  46.9 
14  50.6 

14  57.0 

15  6.2 
15  17.9 

15  31.7 

15  46.8 

16  2.0 

16  16.1 
16  27.6 
16  35.3 

16  38.2 
16  36.3 


tt 


16  20.0 
16  23.5 
16  23.5 

16  20.4 
16  14.9 
16    7.9 

16  0.0 
15  51.7 
15  43.3 

15  35.0 
15  26.9 
15  19.0 

15  11.5 
15  4.3 
14  57.9 

14  52.5 
14  48.4 
14  46.2 

14  46.0 
14  48.4 

14  53.5 

15  1.3 
15  11.8 
15  24.6 

15  39.1 

15  54.5 

16  9.3 

16  22.3 
16  32.0 
16  37.3 

16  37.8 
16  33.7 


ti 


Diff.  for 
1  bonr. 


59  58.6 
59  42.5 
59  19.2 

58  51.5 
58  21.5 
57  50.7 

57  20.2 
56  50.0 
56  20.6 

55  52.2 
55  25.1 
55    0.0 

54  38.1 
54  20.6 
54    8.8 

54  4.2 
54  8.3 
54  21.8 

54  45.4 

55  19.1 

56  2.1 

56  52.6 

57  48.1 

58  44.2 


+1.06 


59  39.1 

59  58.2  I  +0.53 

60  4.4    -0.00 


0.47 
0.84 
1.08 

1.22 
1.26 
1.26 

1.27 
1.24 
1.21 

1.16 
1.09 
0.99 

0.83 
0.62 
0.35 

-0.02 

+0.36 

0.77 

1.19 
1.61 
1.96 

2.23 
2.36 
2.28 


Midnight 


t* 


DUtfor 
1  boar. 


Diif  for 
1  hour. 


59  35.9 

1.99 

60  18.2 

1.49 

60  46.2 

0.82 

60  57.0 

+0.07 

60  50.1 

-0.64 

59  50.2 

60  2.9 
60    2.9 

59  51.6 
59  31.6 
59    5.8 

58  36.6 
58  6.1 
57  35.4 

57  5.0 
56  35.2 
56    6.3 

55  38.4 
55  12.2 
54  48.6 

54  28.7 
54  13.9 
54    5.5 

54  5.1 
54  13.9 

54  32.3 

55  1.0 

55  39.5 

56  26.6 

57  20.0 

58  16.3 

59  10.9 

59  58.6 

60  34.2 
60  53.8 


+0.80 
+0.26 
-0.25 

0.67 
0.97 
1.16 

1.25 
1.26 
1.26 

1.23 
1.18 

1.13 
1.05 
0.91 

0.73 

0.49 

-0.19 

+0.17 
0.56 
0.98 

1.40 
1.79 
2.11 

2.32 
2.35 
2.16 

1.77 

1.17 

+0.45 


60  55.7    -0.29 
60  40.5    -0.95 


h      m 

0  31.7 

1  34.4 

2  38.2 


3 
4 
5 

6 

7 
7 


40.2 
38.6 
32.6 

22.8 
10.4 
56.6 


8  42.5 

9  29.3 

10  17.7 

11  7.9 

11  59.7 

12  52.1 

13  43.9 

14  33.9 

15  21.5 

16  6.7 

16  49.6 

17  31.1 

18  12.2 

18  53.9 

19  37.6 

20  24.4 

21  15.6 

22  12.2 

23  13.9 

6 

0  18.8 

1  24.0 

2  26.5 


m 
2.55 

2.65 

2.63 

2.50 
2.34 
2,17 

2.03 
1.95 
1.97 

1.93 
1.98 
3.06 

2.13 
2.17 
2.17 

2.12 
2.03 
1.93 

1.83 
1.76 
1.72 

1.72 
1.77 

1.88 

2.04 
2.25 
2.47 

2«65 

2.73 

2.68 
2.50 


Noon. 


d 

0.7 
1.7 
2.7 

3.7 
4.7 
5.7 

6.7 
7.7 

8.7 

9.7 
10.7 
11.7 

12.7 
13.7 
14.7 

15.7 
16.7 
17.7 

18.7 
19.7 
20.7 

21.7 
22.7 
23.7 

24.7 
25.7 
26.7 

27.7 

28.7 

0.2 

1.2 
2.2 


,.t^^»'.^   .     i^    n 
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DECEMBER,  187^. 


T. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Aicension. 

Diff. 
for  1  m. 

Dedination. 

1 

Dlff. 
for  1  m. 

Hoar. 

RIfrht  AMcenMon. 

Dlff. 

for  1  m. 

Declination. 

Diff. 
for  I  m. 

SI 

JNDA 

Y  I. 

TUESDAY  3. 

h    m      1 

■ 

^  P      J         " 

it 

h     m      II 

K 

Of'/ 

1' 

0 

17  13    0.31 

9.6071 

S.24  28    0.3 

6.101 

0 

19  21  56.35 

9.6996 

S.25  53  22.8 

S.734 

1 

17  15  36.90 

9.6125 

24  34     1.5 

5.938 

1 

19  24  38.25 

9.6971 

25  50  33.1 

S.929 

2 

17  18  13.82 

9.6183 

24  39  52.9 

5.773 

2 

19  27  20.00 

9.6946 

25  47  32.2 

3.106 

3 

17  20  51.08 

9.6937 

24  45  34.3 

5.605 

3 

19  30    1.60 

9.6920 

25  44  20.2 

3.393 

4 

17  23  2C.65 

9.6987 

24  51    5.6 

5.435 

4 

19  32  43.03 

9.6890 

25  40  57.1 

3.477 

5 

17  26    6.53 

9.6339 

24  56  26.6 

5.963 

5 

19  35  24.28 

9.6860 

25  37  23.0 

3.660 

6 

17  28  44.72 

9.6389 

25    1  37.2 

5.081 

6 

19  38    5.35 

9.6629 

25  33  37.!) 

3.844 

7 

17  31  23.20 

9.6438 

25    6  37.5 

4.918 

7 

19  40  46.22 

9.6791 

25  29  41.8 

4.027 

8 

17  34    1.97 

9.6486 

25  11  27.4 

4.744 

8 

19  43  26.88 

9.6760 

25  25  34.7 

4.909 

9 

17  36  41.02 

9.6531 

25  16    6.8 

4Ji69 

9 

19  46    7.34 

9.6795 

25  21  16.7 

4J390 

10 

17  39  20.34 

9.6577 

25  20  35.7 

4.393 

10 

19  48  47.57 

9.6686 

25  16  47i) 

4.569 

11 

17  41  59.92 

9.6618 

25  24  54.0 

4.916 

11 

19  51  27.57 

9.6646 

25  12    8.^ 

4.747   ■ 

12 

17  44  39.76 

9.6660 

25  29    1.6 

4.037 

12 

19  54    7.33 

9.6605 

25    7  18.3 

4J»4 

13 

17  47  19.84 

9.6700 

25  32  58.5 

3.858 

13 

19  56  4a84 

9.6563 

25    2  17.6 

5.100  . 

14 

17  50    0.15 

9^738 

25  36  44.6 

3.677 

14 

19  59  26.09 

9.6519 

24  57    6.3 

5.277 

15 

17  52  40.69 

9.6774 

25  40  19.8 

3.496 

15 

20    2    5.07 

9.6477 

24  51  44.4 

5.45S 

16 

17  55  21.44 

9.6808 

25  43  44.1 

3.313 

16 

20     .  43.73 

9.6499 

24  46  12.1 

5.(35  1 

17 

17  58    2.39 

9.6849 

25  46  57.4 

3.130 

17 

20    7  22.21 

9.6382 

24  40  29.4 

5.798 

18 

18    0  43.55 

9.6875 

25  49  59.7 

9.945 

18 

20  10    0.36 

9.6334 

24  34  36.4 

5.968 

19 

18    3  24.89 

9.6904 

25  52  50.9 

9.760 

19 

20  12  38.22 

9.6284 

24  28  33.2 

6.138  • 

20 

18    6    6.40 

9.6933 

25  55  31.0 

9.575 

20 

20  15  15.77 

9.6i:«2 

24  22  19.9 

nj!n&  , 

21 

18    8  48.08 

9.69:>9 

25  58    0.0 

9.390 

21 

20  17  53.00 

9U1179 

24  15  56.6 

6.471   . 

22 

18  11  29.91 

9.6984 

26    0  17.8 

9.209 

22 

20  20  29.92 

9US197 

24    9  23.4 

6Ui36  ■ 

23 

18  14  11.88 
MC 

9.7007 

)NDA^ 

S.26    2  24.3 
Y  2. 

9.014 

23 

20  23    6.53 
WEI 

9.6075 

)NESr 

S.24    2  40.3 
)AY  4. 

6.600 

0 

18  16  53.99 

9.7099 

S.26    4  19.5 

1.826 

0 

20  25  42.81 

9.6019 

S.23  55  47.4 

6.963 

1 

18  19  36.23 

9.7048 

26    6    3.4 

1.637 

1 

20  28  18.76 

9.5963 

23  48  44.8 

7.134 

2 

18  22  18.57 

9.7065 

26    7  36.0 

1.449 

2 

20  30  54.36 

9.5905 

23  41  32.5 

7.385 

3 

18  25    1.01 

9.7081 

26    8  57.3 

1.960 

3 

20  2S  29.62 

9J>847 

23  34  10.6 

7.444 

4 

18  27  43.54 

9.7097 

26  10    7.2 

1.070 

4 

20  36    4.53 

9.5788 

23  26  a9.3 

7.600 

5 

18  30  2ai5 

9.7108 

26  11    5.7 

0.880 

5 

20  38  39.08 

9.5799 

23  18  58.7 

7.755 

G 

18  33    8.84 

9.7119 

26  11  52.8 

0.689 

6 

20  41  13.27 

9Ji669 

23  11    8.8 

7.909 

7 

18  35  51.58 

9.7197 

26  12  28.4 

0.497 

7 

20  43  47.10 

9J)607 

23    3    9.7 

SJ061 

'    8 

18  38  34.37 

9.7135 

26  12  52.5 

ojam 

8 

20  46  20.56 

9.5546 

22  55    1.5 

6.S13 

9 

18  41  17.20 

9.7140 

26  13    5.2 

•4.116 

9 

20  48  53.65 

9.5484 

22  46  44.3 

6.361 

10 

18  44    0.05 

9.7149 

26  13    6.4 

40.075 

10 

20  51  26.36 

9.5490 

22  38  18.2 

8.509 

11 

18  46  42.91 

9.7145 

26  12  56.2 

0.966 

11 

20  53  58.69 

9.5357 

22  29  43.3 

8.654   , 

12 

18  49  25.79 

9.7145 

26  12  34.5 

0.458 

12 

20  56  30.65 

2.5394 

22  20  59.8 

8.798 

13 

18  52    8.66 

9.7141 

26  12    1.3 

0.649 

13 

20  59    2.22 

9.5999 

22  12    7.e 

8.941    1 

14 

18  54  51.49 

9.7136 

26  11  16.6 

0.840 

14 

21     1  33.40 

9.5163 

22    3    (5i) 

9.082  ' 

15 

18  57  34.29 

9.7130 

26  10  20.5 

1.030 

15 

21    4    4.18 

9.5096 

21  53  57.8 

9.921 

16 

19    0  17.05 

9.7129 

26    9  13.0 

1J231 

16 

21    6  34.56 

9..'>031 

21  44  40.4 

9.399 

17 

19    2  59.76 

9.7119 

26    7  54.0 

1.419 

17 

21    9    4.55 

9.49a5 

21  35  14.8 

9.495 

Id 

19    5  42.40 

9.7100 

26    6  23.6 

1.609 

18 

21  11  34.14 

9.4899 

21  25  41.1 

9U»9 

19 

19    8  24.97 

9.7087 

26    4  41.8 

1.799 

19 

21  14    3.34 

2.4839 

21  15  59.4 

9.761 

20 

19  11    7.45 

9.7073 

26    2  48.6 

1.981 

20 

21  16  32.13 

9.4763 

21    6    9.8 

9.892  . 

21 

19  13  49.85 

9.7C58 

;     26    0  44.1 

9.169 

21 

21  19    0.50 

9.4695 

20  56  12.4 

\OJOQl 

22 

19  16  32.14 

9.7038 

25  53  28.3 

9.358 

22 

21  21  28.47 

9.4628 

20  46    7.3 

10.149  , 

23 

19  19  14^1 

9.7017 

25  56    1.2 

9.546 

23 

21  23  56.04 

9.4569 

20  a5  54.6 

10J275 

24 

19  21  56.35 

9.6996 

S.25  53  22.8 

9.734 

24 

21  26  23.21 

9.4495 

S.20  25  34.4 

10J3S3 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoot. 


Bight  Aflcennloii. 


Diff. 
for  I  m. 


Declination. 


Diff. 
for  1  m. 


Hoar. 


Right  Afcenilon. 


Diff. 
for  1  m. 


Deelination. 


Diff. 

for  1  m. 


0 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


I  1^ 

I 


THURSDAY  5. 


h     m      » 

21  26  23.21 
21  28  49.97 
21  31  16.31 
21  33  42.24 
21  36  7.76 
21  38  32.87 
21  40  57.58 
21  43  21.88 
21  45  45.77 
21  48  9Ji4 
21  50  32.31 
21  52  54i)8 
21  55  17.24 

21  57  39.10 

22  0  0.56 
2  21.61 
4  42J»> 
7  2.52 
9  22.40 

22  11  41.88 
22  14  0.96 
22  16  19.65 
22  18  37.96 
22  20  55.891 


22 
22 
22 
22 


S.4495 
9.4425 
3.4355 
2.4287 
2.4220 
2.4153 
3.4084 
3.4016 
3.3947 
2.3878 
2.3613 
2.3745 
2.3677 
2J610 
2.3543 
2.3475 
3.3409 
2.3345 
2.3380 
2.3314 
2.3147 
2.3083 
2.3020 
2.295^ 


S.20 
20 
20 

19 
19 
19 
19 
19 
18 
18 
18 
18 
18 
18 
17 
17 
17 
17 
17 
16 
16 
16 
16 
S.15 


34.4 

6.8 

32.0 

50.0 

0.9 

4.8 

1.9 

52.3 

36.1 

13.4 

44.3 

8.8 

12  27.0 

0  39.1 

48  45.2 

45.4 

39.8 

28.5 

11.6 

49.2 

21.4 

48.3 

10.0 


25 
15 

4 
53 
43 
32 
21 

9 
58 
47 
35 
24 


36 
24 
12 
0 
47 
35 
22 
10 
57  26.61 


FRIDAY  6. 


22  23 
22  25 
22  27 
22  30 
22  32 
22  34 
^  36 
22  39 
22  41 
22  4:3 
22  45 
22  48 
22  50 
22  52 
22  54 
22  56 
22  59 


23 
23 
23 
23 
23 
23 


1 
3 
5 
7 
9 
12 


23  14 
23  16 


13.43 

30.59 
47.38 

3.80 
19.85 
35.53 
50.83 

5.81 
20.42 
34.67 
48.58 

2.15 
15.37 
28.26 
40.82 
53.05 

4.96 
ir>.55 
27.82 
38.78 
49.44 
59.80 

9.86 
19.62 
29.09 


2.2891 
2.2839 
2J2767 
2.2706 
2.2644 
2.3583 
2J3523 
2.2464 
2.2405 
2.2346 
2.^90 
2.2333 
2J3176 
2J3120 
2.3066 
3J23I2 
3.1959 
2.1905 
2.1853 
S.I803 
3.1752 
2.1703 
2.1652 
2.1602 
2.1555 


S, 


15  44  38.3 
15  31  45.1 
15  18  47.1 
15  5  44.4 
14  52  37.1 
14  39  25.3 
14  26  9.2 
14  12  48.8 
13  59  24.2 
13  45  53.5 
13  32  22.8 
13  18  46.2 
13  5  5.8 
12  51  21.6 
12  37  33.8 
12  23  42.5 
12  9  47.8 
11  55  49.7 
11  41  48.5 
11  27  44.2 
1 1  13  36.8 
10  59  26.4 
10  45  13.1 
10  30  57.0 
10  16  38.2 


]0J»9 

10.520 

10.640 

10.759 

10.877 

10.992 

11.104 

11J215 

11.334 

11.432 

11.539 

11.645 

11.748 

11.848 

11.948 

12.045 

12.141 

12.335 

12.418 
12.506 
13.595 
12.681 
12.764 


12.846 
19.927 
13.006 
13.084 
13.160 
13.233 
13..304 
13J75 
13.444 
13.513 
13.578 
13.642 
13.705 
13.767 
13.836 
13.884 
13.940 
13.994 
14.046 
14.098 
14.148 
14.198 
14.945 
14.991 
14.336 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

32 

23 

24 


SATURDAY  7. 


b     m      i 

M 

0     1       ti 

II 

23  16  29.09 

2.1555 

S.10  16  38J2 

14.336 

23  18  38.28 

2.1508 

10    2  16.7 

14.379 

23  20  47.19 

2.1409 

9  47  52.7 

14.420 

23  22  55.82 

2.1415 

9  33  26.3 

14.459 

23  25    4.18 

3.1371 

9  18  57.6 

14.498 

23  27  12.28 

2.1328 

9    4  26i3 

14.535 

23  29  20.11 

9.1284 

8  49  53.4 

14.570 

23  31  27.69 

2.1343 

8  35  18.1 

14.604 

23  33  35.02 

9.1900 

8  20  40.9 

14.636 

23  35  42.09 

9.1158 

8    6    1.8 

14.668 

23  37  48.92 

9.1119 

7  51  20.8 

14.698 

23  39  55.52 

9.1069 

7  36  38.0 

14.798 

23  42    1.90 

9.1044 

7  21  53.5 

14.755 

23  44    8.05 

9.1006 

7    7    7.4 

14.781 

23  46  13.97 

9.0960 

6  52  19.8 

14.805 

23  48  19.67 

9.0039 

6  37  30.8 

14.839 

23  50  25.15 

9.0695 

6  22  40.4 

14.851 

23  52  30.42 

9.0860 

6    7  48.7 

14.879 

23  54  35.48 

9.0896 

5  52  55.8 

14.890 

23  56  40.35 

9.0796 

5  38    1.9 

14.907 

23  58  45.03 

9.0765 

5  23    7.0 

14.994 

0    0  49.53 

9.0735 

5    8  11.1 

14.940 

0    2  53.84 

9.0704 

4  53  14.3 

14.954 

0    4  57.971 

9.0674 

S.  4  38  16.7 

14.966 

SUNDAY  8. 


0 
0 


7 

9 


0  11 
0  13 
0  15 
0  17 
0  19 
0  21 
0  23 
0  25 
0  27 
0  29 
0  31 
0  33 
0  35 
0  37 
0  39 
0  41 
0  43 
0  45 
0  47 
0  49 
0  51 
0  53 
0  53 


1.92 
5.71 
9.34 
12.80 
16.11 
19.27 
22.29 
25.17 
27.92 
30.53 
33.02 
35.39 
37.64 
39.78 
41.82 
43.76 
45.60 
47.35 
49.02 
50.61 
52.12 
53.56 
51.94 
56.26 
57.51 


90)645  S. 

9X618 

9.0590 

9.0564 

2.0539 

9.0515 

9.0499 

9.0470 

9.0447 

2.0495 

9.0405 

9.0385  ' 

9MM 

2.0348 

9.0332 

2.0815 

9.0399 

9.0285 

9.0273 

2.0358 

2.0216| 

9.0336 

2.0335' 

2.0314' 

3.0334  N. 


4  23  18.4 

4  8  19.5 
3  53  20.0 
3  38  19.9 


N. 


3 
3 
2 
2 
2 
2 
1 
1 
1 
1 
0 
0 
0 
0 
0 


23 

8 
53 
38 
23 

8 
53 
38 
23 

8 
5:3 
38 
23 

8 

6 


0  21 


19.3 

18.3 

17.0 

15.6 

14.1 

12.6 

11.1 

9.7 

8.5 

7.5 

6.8 

6.4 

6.4 

6.9 

52.0 

50.3 


0  36  47.9 

0  51  44.6 

1  6  40.4 
1  21  35.3 
1  36  29.2 


14.977 
14.987 
14.997 
15.006 
15.014 
15.090 
15.023 
15.034 
15.025 
15.095 
15.094 
15.021 
15.018 
15.014 
15.009 
15.003 
14.996 
14.987 
14.977 
14.966 
14.958 
14.937 
14.922 
14.906 
14.890 


S06 


DECEMBER,  lS7§t. 


VII. 


GREENWICH  MEAN  TIME 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aflcenidoii. 


Diff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 


Hour. 


Right  Ascension. 


Diff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

19 

20 

21 

22 

23 


MONDAY  9. 


li     m 

0  55 
0  57 
0  59 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


2 

4 
6 
8 
10 
12 
14 
16 
18 
20 
22 


1  24 


26 
28 
30 
32 
1  34 
1  36 
1  38 
1  40 
1  42 


57.51 

58.71 

59.87 

1.00 

2.08 

3.12 

4.14 

5.13 

6.10 

7.06 

8.01 

8.95 

9.88 

10.81 

11.75 

12.70 

13.66 

14.64 

15.64 

16.67 

17.73 

18.82 

19.95 

21.13 


9.0904!  N. 

9.0197 

9.0191 

9.0184 

9.0177 

9.0179 

9.0166 

9.0163 

9.0161 

9.0J£i9 

9.0158 

9.0156 

9.0155 

9.0156 

9.0158 

9.0159 

9.0169 

9.0165 

9.0170 

9.0174 

9.0179 

9.0185 

9.0193 

9.0901  N. 


36 
51 

6 
21 
35 
50 

5 
20 
34 

3  49 

4  4 
18 
33 
48 

2 
17 
31 
46 
0 
6  14 
6  29 
6  43 

6  57 

7  12 


1 
1 
2 
2 
2 
2 
3 
3 
3 


4 
4 
4 
5 
5 
5 
5 
6 


II 


29.2 
22.1 
14.0 

4.7; 


54.1 
42.1 
28.7 
13.8 
57.4 
39.4 
19.8 
58.5 
35.4 
10.5 
43.7 
14.9 
44.1 
11.2 
36.1 
58.7 
19.0 
36.9 
52.3 
5.2 


TUESDAY  10. 


0 

1  44  22.36 

9.0909 

N. 

1 

1  46  23.64 

9.0918' 

2 

1  48  24.97 

9.0996! 

3 

1  50  26.35 

9.0937 

4 

1  52  27.80 

9.0948 

5 

1  54  29.32 

9.0959 

6 

1  56  30.91 

1     9.0971 

7 

1  58  32.57 

9.0983 

8 

2    0  34.31 

9.0997! 

9 

2    2  36.13 

9.0310 

10 

2    4  38.03 

9.0395 

11 

2    6  40.02 

9.0339 

12 

2    8  42.10 

9.0334 

13 

2  10  44.27 

9.0370 

^ 

14 

2  12  46.54 

9.0387 

15 

2  14  48.92 

9.0405 

1 

16 

2  16  51.40 

9.0499 

17 

2  18  53.98 

9.0439 

18 

2  20  5(5.67 

9.0458        1 

19 

2  22  59.47 

9.0477 

1 

20 

2  25    2.39 

9.0498        1 

21  1 

2  27    5.44 

9.0518        1 

22  . 

2  29    8.61 

9.0538        1 

23 

2  31  11.90 

9Ufi90 

1 

24 

2  33  15.32 

9.0661 

N.l 

7 
7 
7 

8 
8 
8 
8 
9 
9 
9 


26 

40 

54 

8 

22 

36 

50 

4 

17 

31 

9  45 

9  59 


15.5 
23.2 
28.3 
30.7 
30.3 
27.0 
20.7 
11.4 
59.1 
43.7 
25.1 
3.3 


iO  12  :j8.2 

10  26    9.7 

iO  39  37.8 

10  53    2.4 

6  23.3 

19  40.6 

32  54.2 

46    4.1 


1 

1 

1 

1 

1 

12 

12 

12 


59 
12 
25 
38 
50 


10.2 
12.4 
10.7 
5.0 
55J2 


14.890 
14.873 
14.855 
14.834 
14.811 
14.788 
14.764 
14.739 
14.713 
14.686 
14.659 
14.630 
14.600 
14.569 
14.536 
14.503 
14.469 
14.433 
14.396 
14.357 
14.318 
14.977 
14J936 
14.193 


14.150 
14.106 
14.069 
14.016 
13.969 
13.990 
13.870 
13.890 
13.769 
13.716 
13.663 
13.608 
13.559 
13.496 
13.439 
13.379 
13.318 
13.957 
13.196 
13.133 
13.069 
13.004 
19J»8 
19^1 
19.809 


0 
1 
2 
3 
4 

5 

6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  11. 


h 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


m 

33 

35 

37 

39 

41 

43 

45 

47 

49 

51 

53 

56 

58 

0 

2 

4 

6 

8 

10 

12 

14 

17 

19 

21 


1S.32 

18.87 
22.55 
26.37 
30.33 
34.43 
38.67 
43.05 
47.58 
52.27 
57.11 
2.10 
7.24 
12.54 
18.00 
23.63 
29.42 
35.37 
41.49 
47.78 
54.23 
0.85 
7.64 
14.61 


9.0581 
9.0609 
9.0695 
9.0648 
9.0679 
9.0695 

9.on9 

9.0743 

9.0768 

9.0794 

9.0890 

9.0844 

9.0870* 

9.0896* 

9.0994' 

9.0959 

9.09791 

9.10061 

9.1034 

9.1069 

9.1089j 

9.1117 

9.1146; 

9.1176! 


N.12  50 
13  3 
13  16 
13  29 
13  41 

13  54 

14  6 
14  18 
14  31 
14  43 

14  55 

15  7 
15  19 
15  31 
15  43 

15  54 

16  6 
16  17 
16  29 
16  40 

16  51 

17  3 
17  14 

N.17  25 


"  I 
55.2 

41.4 

23^ 

1.2 
34.7 

3.9 
28.7 
48.9' 

4.6 
15.7 
22.2 
24.0 

2i.o; 

13.2 
0.6 
43.0 
20.4 
52.7; 

19.9 

31.9 

48.7. 

0.2; 

6.3 

7.0 


THURSDAY  12. 


3  23 
3  25 
27 

29 
31 
34 
36 
38 
40 
42 
44 
46 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


3  49 
3  51 
3  53 
3  55 
57 
59 


3 
3 
4 
4 
4 
4 
4 
4 
4 


2 

4 

6 

8 

10 

12 

15 


21.75 
29.06 
36.55 
44.21 
52.04 

0.05 

8.25 
16.63 
25.18 
3a89 
42.78 
51.86 

1.13 
10.57 
20.19 
29.98 
39.94 
50.09 

0.42 
10.92 
21.59 
32.44 
43.46 
54.65 

6.00 


9.1904 
9.1934 
9.1969 
9.1991 
9.1391 
9.1350 
9.1381 
9.1411 
9.1439 
9.1467 
9.1496 
9.1599 
9.1559, 
9.1588, 
9.1617 
2.1645 
9.1676 
9.1707 
9.1737 
9.1764 
9.1793 
9.1^3 
9.1650 
9.1878 
9.1906 


N.17  36 
17  47 

17  57 

18  8 
18  18 
18  29 
18  39 

18  50 

19  0 
19  10 
19  20 
19  30 
19  39 
19  49 

19  59 

20  8 
20  17 
20  27 
20  36 
20  45 

20  54 
21 
21 

21  20 
N.21  28 


2 
11 


12.3 

2.1 
46.4 
25.0 
57.9 
25.1 
46.5 

2.0 
11.6 
15.2 
12.8 

4.4 
49.9 
29.3 

2.5 
29.3 
49.81 

3.9 
11.6 
12.8 

7.5 
55.6 
37.1 
11.9 
40.0 


IS.8O8 

19.735 
l2Jd6& 
19.594 
19.503 
19.450 
19.375 
12.999 
19J993 
12.146 
12jD69 
114)90 
11:910 
11.630 
11.748 

iijdes 

11.580 
11.485 
11.410 
11.393 
11.996 
11.147 
11U»7 
10.967 


10.836 
10.784 
10j690 
10.595 
10J500 
10.405  ' 
10.307  I 
10ja09  ! 

io.no  ■ 

lOJIlO  , 

9S10  j 

9.609  ! 

9.708  ' 
9.605 

9.500  ! 
9J336 


9.181 
9j074   , 
6.906  > 
8.857   ' 
6.747 
6.636 
6«5M 
6.419 


VIII. 


DECEMBER,  187^. 


d07 


GKEENWICH  MEAN  TIME. 


Hour. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right  AscexiKioii. 


DIff. 
for  ]  m. 


Declination. 


Diff. 

for  1  m. 


Sour. 


Right  Aticeniiion. 


DlfT. 
fori  m. 


Declination. 


DlfT. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

15) 

20 

21 

22 

23 


0 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  13. 


b  m   K 

4  15  6.00 
4  17  17.52 
4  19  29Jil 
4  21  41.08 
4  23  53.11 
4  26  5.30 
4  28  17.64 
4  30  30.14 
4  32  42.80 
4  34  55.62 
4  37  8.59 
4  39  21.71 
4  41  34.97 
4  43  48.38 
4  46  1.93 
4  48  15.63 
4  50  29.46 
4  52  43.42 
4  54  57.52 
4  57  11.75 

4  59  26.10 

5  1  40.57 
5  3  55.16 
5  6  9.87 


9.1906 
9.1934 
9.1964 
9.19n3 
2.9018 
2J2044 
9.2071 
9.9096 
9J3193 
9.2149 
9.2174 
9.2199 
9J99S3 
9.9947 
9.2371 
9.9994 
9.9ni6 
9.2336 
9.9360 
9:9361 
9.9409 
9.9499 
9.9449 
9.9461 


N.21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
24 

N.24 


28  40.0 
37  1.4 
45  16.1 
53  23.9 


1 

9 

17 

24 

32 


24.8 

18.7 
5.6 
45.5 
18.4 
39  44J2 
47  2.8 
14J2 
18.4 
15.4 
5.1 
47.4 
22.3 
49.8 
9.9 
47  22.5 
53  27.6 
59  25.2 
5  15.2 
10  57.6 


54 
1 
8 
15 
21 
28 
34 
41 


SATURDAY  14. 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 


8 
10 
12 
15 
17 
19 
21 
24 
26 
28 
30 
33 
35 
37 
40 
42 
44 
46 
49 
51 
53 
55 
58 
0 
2 


24.69 
39.^ 
54.65 

9.79 
25.03 
40.36 
55.77 
11.27 
26.86 
42.53 
58.27 
14.08 
29.95 
45.89 

1.88 
17.93 
34.03 
50.17 

6.34 
22.55 
38.79 
55.06 
11.35 
27.65 
43.95 


9J9479 
9JM97 
9.9514 
9.2539 
9J3547 
9J2569 
9.9576 
9.9590 
9<i9605 
9.9617 
9.9699 
9.2640 
9.9651 
9.9661 
9.2670 
2J3679 
2J2697 
2.2693 
2.2609 
9.9704 
9.3709 
9.9714 
2.2716 
9JS717 
9.2716 


NJ24 
24 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

N.25 


16  32.4 
21  59.4 
27  18.7 
;^30.4 
37  34.4 

42  30.6 

47  19.0 
51  59.6 
56  32.4 

0  57.4 

5  14.5 

9  23.7 

13  25.0 

17  18.4 
3.8 

41.2 
10.6 
32.0 
45.5 
51.0 
40  48.4 

43  37.8 
46  19J2 

48  52.5 
51  17.8 


21 
24 
28 
31 
34 
37 


8.412 
8.301 
8.187 
8.072 
7.956 
7.840 
7.793 
7.606 
7.489 
7.370 
7J250 
7.130 
7.010 
6.689 
6.766 
6.643 
6.520 
6.396 
6.979 
6.147 
6.099 
5.806 
5.770 
5.643 


5.516 
5.386 
5.958 
5.131 
5.009 
4.873 
4.749 
4.619 
4.482 
4.351 
4JS19 
4.087 
3.956 
3.823 
3.690 
3.566 
3.493 
3.991 
3.158 
3.094 
9.890 
9.756 
9.692 
9.4e8 
9.354 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  15. 


h  m  8 

6  2  43.95 
6  5  0.26 
6  7  16.58 
6  9  32.90 
6  11  49JJ1 
6  14  5.50 
6  16  21.77 
6  18  38.02 
6  20  54.24 
6  23  10.44 
6  25  26.60 
6  27  42.71 
6  29  58.78 
6  32  14.79 
6  34  30.75 
6  36  46.66 
6  39  2.50 


6  41 
6  43 
6  45 

6  48 


18.26 

33.94 

49.54 

5.06 


6  50  20.49 
6  52  35.82 
6  54  51.05 


9.9718 

N.25  51  17.8 

2J354 

9.9790 

25  53  35.0 

9.919 

9.9731 

25  55  44.1 

9.085 

9.9790 

25  57  45.2 

1.950 

9J2717 

25  59  38.2 

1.816 

9J27I4 

26 

1  23.2 

1.683 

9.9710 

26 

3    0.2 

1.549 

9.9706 

26 

4  2J).l 

1.414 

9J9709 

26 

5  49.9 

1J380 

9.9697 

26 

7    2.7 

1.146 

9.9689 

26 

8    7.5 

1.019 

9.9689 

26 

9    4.2 

0.876 

9J)674 

26 

9  52.9 

0.745 

9.9664 

26  10  33.6 

0.610 

9.2655 

26 

11    6.2 

0.476 

9.2645 

26  11  30.8 

0.343 

9.9633 

26  11  47.4 

0.210 

9.9620 

26  11  56.0 

-f0.076 

9.9606 

26  11  56.6 

-0.067 

9.9593 

26  dl  49.2 

0.189 

9J8579 

26  11  33.9 

0.391 

9J2563 

26  11  10.7 

0.453 

9J2S47 

26  10  39.6 

0.563 

9.9530 

N.26  10    0.7 

0.714 

MONDAY  16. 


6 
6 
7 
7 
7 
7 
7 
7 
7 
7 

7 
/ 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


57 
59 
1 
3 
6 
8 
10 
12 
15 
17 
19 
21 
23 
26 
28 
30 
32 
35 
37 
39 
41 
43 
46 
48 
50 


6.18 
21.20 
36.10 
50.88 

5.54 
20.07 
34.47 
48.73 

2.85 
16.84 
30.69 
44.38 
57.90 
11.27 
24.48 
37.54 
50.43 

3.14 
15.66 
28.00 
40.17 
52.16 

3.95 
15.54 
26.94 


9.9519 
9J2494 
9.9474 
9J2454 
9.9433 
9.9411 
9.9368 
9.9365 
9.9349 
9.9317 
9.9299 
9J2267 
9.9949 
9.9915 
9.9189 
9.9162 
9.9133 
9.9102 
9.9072 
9.9049 
9JW13 
9.1989 
9.1949 
9.1915 
9.1883 


N.26 
26 
26 
26 
26 
26 
26 
26 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

N.25 


9 

8 

7 

6 

4 

3 

1 

0 

58 

56 

54 

52 

49 

47 

44 

42 

39 

36 

a3 

29 


13.9 
19.2 
16.7 
6.4 
48.3 
22.4 
48.7 
7.2 
18.0 
21.2 
16.8 
4.8 
45.2 
18.0 
43.3 
1.1 
11.5 
14.5 
10.1 
58.3 
26  39.1 
23  12.7 
19  39.0 
15  58.1 
12  10*0 


0.846 
0.977 
1.107 
1.237 
1.367 
1.497 
1.627 
1.756 
1.864 
2.010 
2.137 
2.264 
2J)90 
2.515 
2.641 
2.765 
2.889 
3.012 
3.135 
3.959 
3.360 
3.501 
3.699 
3.7<9 
3.861 
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IX. 


1 

GREENWICH  MEAN  TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Aseeniion. 

DIff. 
for  1  m. 

Declination. 

Diff. 
for  1  in. 

Sour. 

Right  Aseeniiion. 

Diff. 
for  1  m. 

Declination. 

• 

Diff. 
f4»rl  m. 

Tu: 

ESDA' 

Y  17. 

THURSDAY  19. 

h     in      It 

8 

O         1         It 

;« 

h     m     8 

M 

o    1    //  1    "     ;l 

0 

7  50  26.94 

9.1683 

NiJ5  12  10.0 

3.861 

0 

9  31    6.46 

2.0010 

NJ20    2  29.9 

e.755 

1 

7  52  38.14 

2.1849 

25    8  14.9 

3.979 

1 

9  33    6.40 

1.9971 

19  53  42.1 

8.838 

2 

7  54  49.13 

9.1816 

25    4  12.7 

4.096 

2 

9  35    6.11 

1.9933 

19  44  49.4 

8.990 

3 

7  56  59.93 

9.1783 

25    0    3.4 

4.215 

3 

9  37    5.59 

1.9894 

19  35  51.8 

9.001 

4 

7  59  10.52 

9.1747 

24  55  46.9 

4.334 

4 

9  39    4.84 

l.ga'id 

19  26  49.3 

9.083 

5 

8    1  20.89 

9.1711 

24  51  23.4 

4.450 

5 

9  41    3.86 

1.9817 

19  17  42.0 

9.163 

6 

8    3  31.05 

9.1676 

24  46  52.9 

4.566 

6 

9  43    2.64 

1.9777 

19    8  29.9 

9Ji41 

7 

8    5  41.00 

9.1639 

24  42  15.5 

4.681 

7 

9  45    1.19 

1.9741 

18  59  13.1 

9.319 

8 

8    7  50.73 

9.1603 

24  37  31.2 

4.795 

8 

9  46  59.52 

1.9704 

18  49  51.6 

9.396 

9 

8  10    0.24 

9.1570 

24  32  40.1 

4.909 

9 

9  48  57.64 

1.9668 

18  40  25.4 

9.475 

10 

8  12    9.53 

2.1530 

24  27  42.2 

5.021 

10 

9  50  55.53 

1.9630 

18  30  54.6 

9J>50 

11 

8  14  18.60 

9.1493 

24  22  37.6 

5.133 

11 

9  52  53.20 

1.9592 

18  2;  19.3 

9.625 

12 

8  16  27.44 

2.1454 

24  17  26.3 

5.244 

12 

9  54  50.64 

1.9556 

18  11  39.5 

9.700 

13 

8  18  36.05 

2.1415 

24  12    8.3 

5J)55 

13 

9  56  47.87 

1.9521 

18      1   55.2      9.775    1 

14 

8  20  44.43 

2.1378 

24    6  43.7 

5.465 

14 

9  58  44.89 

1.9487 

17  52    6.5 

9.849 

15 

8  22  52.59 

9.1340 

24    1  12.5 

5.574 

15 

10    0  41.70 

1.9451 

17  42  13.4 

9.933 

16 

8  25    0.51 

9.1300 

23  55  34.9 

5.682 

16 

10    2  38.30 

1.9415 

17  32  15.9 

9.994  ; 

17 

8  27    8.19 

9.1961 

23  49  50.7 

5.790 

17 

10    4  34.69 

1.9380 

17  22  14.1 

10.066 

18 

8  29  15.64 

9.1^3 

23  44    0.1 

5.897 

18 

10    6  30.87 

1.9346 

17  12    8.0 

10.137 

19 

8  31  22.86 

9.1184 

23  38    3.1 

6.004 

19 

10    8  26.85 

1.9313 

17    1  57.7 

10.206 

20 

8  33  29.84 

9.1142 

23  31  59.7 

6.110 

20 

10  10  22.63 

1.9980 

16  51  43.3 

10.974 

21 

8  35  36.57 

9.1101 

23  25  50.0 

6.216 

21 

10  12  18.21 

1.9247 

16  41  24.8 

10.343 

22 

8  37  43.06 

9.1062 

23  19  34.0 

6.320 

22 

10  14  ia59 

1.9214 

16  31    2.2 

10.410 

23 

8  39  49.32 

2.1093 

N.23  13  11.8 

6.423 

23 

10  16    8.78 

1.9184 

N.16  20  35.6 

10.477 

1 

WED. 

NESD 

AlY  18. 

Fl 

IIDAY 

20. 

0 

8  41  55.34 

3.0084 

N.23    6  43.4 

6.524 

0 

10  18    3.79 

1.9153 

N.16  10    5.0 

10.543 

1 

8  44    1.12 

9.0943 

23    0    8.9 

6.696 

1 

10  19  58.61 

1.9120 

15  59  30.4 

10.610 

2 

8  46    6.65 

9.0901 

22  53  28.3 

6.727 

2 

10  21  53.24 

1.9089 

15  48  51.8 

10.675 

3 

8  48  11.93 

9.0859 

22  46  41.7 

6.827 

3 

10  23  47.68 

1.9058 

15  38    9.4 

10.739 

4 

8  50  16.96 

2.0819 

22  39  49.1 

6.997 

4 

10  25  41.94 

1.9029 

15  27  23.2 

10.601 

5 

8  52  21.75 

2.0779 

22  32  50.5 

7.026 

5 

10  27  36.03 

1.9001 

15  16  33.3 

10.663  t 

6 

8  54  26.31 

2.0740 

22  25  46.0 

7.124 

6 

10  29  29.95 

1.8973 

15    5  39.7    10.9SH   1 

7 

8  56  30.62 

2.0608 

22  18  35.7 

7.220 

7 

10  31  23.70 

1.8944 

14  54  42.4 

10.966 

8 

8  58  34.68 

2.0656 

22  11  19.6 

7.317 

8 

10  33  17.28 

1.6915 

14  43  41.4 

11.047 

9 

9    0  38.49 

2.0615 

22    3  57.7 

7.413 

9 

10  35  10.68 

1.8887 

14  32  36.8 

11.107 

10 

9    2  42.06 

2.0575 

21  56  30.1 

7.508 

10 

10  37    3.92 

1.8860 

14  21  28.6 

11.166 

11 

9    4  45.38 

2.0533 

21  48  56.8 

7.602 

11 

10  38  57.01 

1.8836 

14  10  16.9 

11.934 

12 

9    6  48.46 

2.0494 

21  41  17.9 

7.694 

12 

10  40  49.95 

1.8811 

13  59    1.7 

11.383 

13 

9    8  51.30 

2.0453 

21  33  33.5 

7.786 

13 

10  42  42.74 

1.8785 

13  47  4a0 

11.341 

14 

9  10  53.89 

2.0411 

21  25  43.6 

7.878 

14 

10  44  35.37 

1.8758 

13  36  20.8 

11.396 

15 

9  12  56^23 

2.0370 

21  17  48.2 

7.969 

15 

10  46  27.84 

1.8734 

13  24  55.3 

11.453 

16 

9  14  58.33 

2.0330 

21    9  47.3 

8.060 

16 

10  48  20.17 

1.8711 

13  13  26.5 

11.508 

17 

9  17    0.19 

2.0990 

21    1  41.0 

8.150 

17 

10  50  12.37 

1.8689 

13    1  54,4 

11.563 

18 

9  19    1.81 

3J)950 

20  53  29.3 

8.939 

18 

10  52    4.43 

1.8665 

12  50  19.1 

11.615  i 

19 

9  21    3.19 

2.0909 

20  45  12.3 

8.327 

19 

10  53  56.35 

1.8643 

12  38  40.6    11.669   1 

20 

9  23    4.32 

2.0169 

20  36  50.1 

8.414 

20 

10  55  48.15 

1.8622 

12  26  58.9 

11.7S2 

21 

9  25    5.21 

2.0128 

20  28  22.7 

8.500 

21 

10  57  39.82 

lUWOl 

12  15  14.0 

11.774 

22 

9  27    5.86 

2.0089 

20  19  50.2 

8.565 

22 

10  59  31.37 

1.8582 

12   3  2ao 

11.825 

23 

9  29    6.28 

2.0050 

20  11  12.6 

8.670 

23 

11    1  22.80 

1.8561 

11  51  35.0 

11.675 

24 

9  31    a46 

2.0010 

NJ20    2  29.9 

8.755 

24 

11    3  14.10 

1.8541 

N.11  39  41.0 

11.935  1 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  AaeoDsioo. 


Dlff. 
for  1  m. 


Deelloation. 


Diff. 
for  1  m. 


Honr. 


Right  Asoeaslon. 


Diff. 
for  1  m. 


Declination. 


Diff. 
for  1  Tu. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  21. 


0 

11     m      tt 

11    3  14.10 

] 

11    5    5.29 

2 

11    6  56.38 

3 

11    8  47.37 

4 

11  10  38.25 

5 

11  12  29.03 

6 

11  14  19.72 

7 

11  16  10.32 

8 

11  18    0.83 

9 

11  19  51.25 

10 

11  21  41.59 

11 

11  23  31.86 

12 

11  25  22.07 

13 

11  27  12.20 

14 

11  29    2.27 

15 

11  30  52.27 

16 

11  32  42.21 

17 

11  34  32.11 

18 

11  36  21.97 

19 

11  38  11.78 

20 

11  40    1.55 

21 

11  41  51.27 

22 

11  43  40.97 

23 

11  45  30.64 

8 

1.8541 
1.8583 
1.8507 
1.8490 
1.8472 
1.8456 
1.8441 
1.8496 
1.8411 
1.8396 
1.8384 
1.8373 
1.8361 
1.8350 
1.8339 
1.8389 
1.8381 
1.6313 
1.8306 
1.8898 
1.8991 
1.8385 
1.8981 
1.8877 


N, 


O    I 

,11  39 


11 
11 
11 


27 

15 

3 


10  51 

10  39 

10  27 

10  15 

10  2 

9  50 

9  38 

9  25 

9  13 

9  0 

8  48 

8  35 

8  22 

8  10 


7 

7 
7 
7 

7 


57 
44 
32 

19 
6 


N.  6  53 


41.0 
44.0 
44.0 
41.1 
35.3 
26.8 
15.5 

1.5 
44.8 
25.4 

3.4 
38.8 
11.6 
41.8 

9.5 
34.9 
57.9 
18.5 
36.8 
52.8 

6.5 
18.0 
27.3 
34.5 


SUNDAY  22. 


11  47 
11  49 
11  50 
11  52 
11  54 
11  56 

11  58 

12  0 


12 
12 
12 
12 
12 


1 
3 
5 
7 
9 


12  11 
12  12 
12  14 
12  16 
12  18 
12  20 
12  22 
12  23 
12  25 
12  27 
12  29 
12  31 


20.29 

9.92 
59.53 
49.13 
38.72 
28.32 
17.92 

7.53 
57.14 
46.76 
36.40 
26.07 
15.78 

5.52 
55.29 
45.10 
34.96 
24.87 
14.83 

4.86 
54i)5 
45.10 
35.22 
25.63 
16.04 


.8973 
.8970 


.8866 
.8967 
.8967 
.8968 


.8973 
.8876 


.8887 


.8898 
.8306 
.8314 
.8383 
.8338 
.8344 
.8353 
.8364 
.8377 
.8390 
.8408 


N. 


N^ 
27 


6  40  39.6 
6  27  42.6 
6  14  43.6 
6  1  42.6 
5  48  39.6 
5  35  34.7 
5  22  27.9 
5  9  19.3 
4  56  8.9 
4  42  56.8 
4  29  43.0 
4  16  27.5 
4  3  10.4 
3  49  51.7 
3  36  31.4 
3  23  9.6 
3  9  46.3 
2  56  21.5 
2  42  55.2 
2  29  27.6 
2  15  58.7 
2  2  28.5 
1  48  57.1 
1  a5  24.5 
1  21  50.8 


n 
11.985 

11.975 

18.084 

18.073 

18.190 

18.165 

18J911 

18J2S6 

18.301 

13.345 

18.389 

18.438 

13.475 

18.518 

18.558 

13.597 

13.637 

18.676 

18.714 

13.753 

13.790 

18.897 

13.863 

13.698 


18.933 

0 

18.967 

1 

13.000 

2 

13.034 

3 

13.066 

4 

13.098 

5 

13.138 

6 

13.158 

7 

13.188 

8 

13.316 

9 

13.344 

10 

13.373 

11 

13.899 

12 

13.385 

13 

13.351 

14 

13.376 

15 

13.401 

16 

13.416 

17 

13.449 

18 

13.471 

19 

13.483 

20 

13.513 

21 

13.533 

22 

13.553 

23 

13.571 

24 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


MONDAY  23. 


h     m 

12  31 
12  33 
12  34 
12  36 
12  38 
12  40 
12  42 
12  44 
12  46 
12  47 
12  49 
12  51 
12  53 
12  55 
12  57 

12  59 

13  0 


13 
13 
13 
13 


2 
4 
6 

8 


13  10 
13  12 
13  14 


16.04 

1.8408 

N.  1  21  50.8 

13.571 

6.53 

1.8483 

1    8  16.0 

13.569 

57.11 

1.8437 

0  54  40.1 

13.607 

47.77 

1.8453 

0  41    3.2 

13.634 

38.54 

1.8471 

0  27  25.3 

13.640 

29.42 

1.8490 

0  13  46.4 

13.656 

20.41 

1.8508 

N.  0    0    Q.Q 

13.671 

11.52 

1.8S88 

S.  0  13  34.1 

13.686 

2.75 

1.8549 

0  27  15.7 

13.699 

54.10 

1.8570 

0  40  58.0 

13.711 

45.58 

1.8581 

0  54  41.0 

13.733 

37.20 

1.8616 

1    8  24.7 

13.733 

28.97 

1.8640 

1  22    9.0 

13.743 

20.88 

1.8664 

1  35  53.9 

13.753 

12iM 

1.8689 

1  49  39.4 

13.763 

5.14 

1.8714 

2    3  25.4 

13.770 

57.51 

1.G743 

2  17  11.8 

13.777 

50.05 

1.8770 

2  30  58.6 

13.788 

42.75 

1.8798 

2  44  45.7 

13.787 

35.63 

1.8889 

2  58  33.0 

13.791 

28.69 

1.8858 

3  12  20.6 

13.795 

21.93 

1.8689 

3  26    8.4 

13.797 

15.36 

1.8889 

3  39  56.3 

13.799 

8.99 

1.8855 

S.  3  53  44.3 

13.800 

TUESDAY  24. 


13  16 
13  17 
13  19 
13  21 
13  23 
13  25 
13  27 
13  29 
13  31 
13  33 
13  35 
13  37 
13  39 
13  41 
13  43 
13  44 
13  46 
13  48 
13  50 
13  52 
13  54 
13  56 

13  58 

14  0 
14    2 


2.82 
56.85 
51.09 
45.55 
40.23 
35.13 
30.26 
25.63 
21.24 
17.10 
13.20 
9.56 
6.17 
3.05 
0.21 
57.64 
55.35 
53.35 
51.64 
50.22 
49.10 
48.29 
47.79 
47.61 
47.75 


1.9093 
1.9058 
1.9095 
1.9131 
1.9170 
1.9900 
1.9849 
1.9869 
1.9330 
1.9371 
1.9414 
l.845o 
1.9603 
1.9549 
1.9695 
1.9648 
1.9691 
1.9740 
1.9788 
1J)839 
IJMOl 

1  (MAi 

1.9997 
3JX)60 


S. 


4 

4 
4 
4 
5 
5 
5 
5 
5 
6 


S. 


7 
21 
35 
48 
2 
16 
30 
44 
57 
11 
6  25 
6  39 

6  52 

7  6 
20 
34 
47 

1 

8  15 
8  28 
8  42 

8  55 

9  9 
9  23 
9  36 


7 
7 

7 

8 


32.3 

20.3 

8.3 
56.2 
43.9 
31.5 
18.8 

5.7 
52.1 
38.0 
23.4 

8.3 
52.6 
36.3 
19.2 

1.3 
^.4 
22.61 

1.8 
39.91 
16.8 
52.5 
26.9 

0.0 
31.7 


13.800 
13.800 
13.799 
13.796 
13.794 
13.790 
13.785 
13.777 
13.769 
13.761 
13.758 
13.743 
13.733 
13.731 
13.708 
13.603 
13.677 
13.661 
13.644 
13.685 
13.605 
13.584 
13.568 
13.540 
13.516 


filSl 


DECEMBER,  187d 


XIII 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


O  fl 


8 


9 


10 


star's  Name 

and 

Position. 


Sun  W. 

Fomalhaut  E. 

a  Pegasi   *  E. 

Sun  W. 

Fomalhaut  E. 

a  Pe^i  E. 

a  Anetis  E. 

Sun  W. 

Saturn  W. 

a  Pe^si  E. 

a  Anetis  E. 

Sun  W. 

Saturn  W. 

Venus  W. 

a  Arietis  E. 

Aldebarau  E. 

Sun  W. 

a  Aquilie  W. 

Saturn  W. 

Venus  W. 

a  Arietis  £. 

Aldebaran  E. 

Sun  W. 

Saturn  W. 

a  Aquilae  W. 

Venus  W. 

a  Arietis  £. 

Aldebaran  E. 

Sun  w; 

Saturn  W. 

Venus  W. 

a  Aquilae  W. 

Fomalhaut  W. 

a  Arietis  E. 

Aldebaran  E. 

Pollux  E. 

Sun  W. 

Saturn  W. 

Venus  W. 

a  Aquilee  W. 

Fomalhaut  W. 

Aldebaran  E. 

PoDux  E. 

Sun  W. 

Saturn  W. 

Venus  W. 

g  AqujlaB  W. 


Noon. 


ti 


23  15  46 
59  32  36 
79  31  35 

36  51  28 

45  50  ]1 
66  21  47 

107  51  41 

50  25  40 
14  37  54 

53  34  2 
93  37  52 

63  52  56 
28  44  21 
28  12  29 

79  30  7 
109  49  8 

77  9  23 

46  10  45 
42  49  46 
41  15  3:3 
65  34  52 
95  36  37 

90  12  48 
56  44  34 
55  59  21 

54  6  5 

51  57  45 
81  36  47 


103 
70 
66 
66 
31 
38 
67 

111 


2  25 
26  30 
43  4 
41  34 
a3  51 
46  26 
50  58 
57  38 


115  38  16 
83  55  5 
79  6  28 
77  44  58 
43  41  51 
54  19  47 
98  21  48 

128  0  50 
97  10  37 
91  16  44 
88  51  21 


p.  L. 

of 
Diff. 


9475 
3394 
2585 

9467 
2506 
9657 
2267 

9498 
9346 
9861 
9381 

9544 
9297 
9619 
9333 
9259 

9611 
4169 
9341 
9664 
9414 
9311 

9687 
9405 
3621 
9759 
9530 
9363 

9766 
2475 
9837 
3402 
3084 
9711 
9458 
9436 

2843 
9546 
9915 
3340 
9860 
9538 
9509 

9990 
9617 
9999 


nib. 


O         I  It 

24  57  35 

57  48  52 
77  52  20 

38  33  27 

44    9    6 

64  44    9 
106    4  53 

52  7  3 
16  22  46 
52  0  53 
91  51  25 

65  33  8 
30  30  25 
29  50  58 

77  44  55j 

108    1  58 

78  48  3 
47  19  40 
44  34  46 
42  52  35 
63  51  37 
93  50  54 

91  49  46 

58  28  2 
57  17  33 
55  41  27 
50  17  13 

79  52  46 


104 
72 
68 
68 
33 
37 
66 

110 


37  38 

8  18 

16  44 

3  48 


2 

10 


20 
1 


8  46 
14  55 


117  11  48 
85  35  14 
80  38  27 
79  8  23 
45  15  1 
52  39  26 
96  40  45 


p.  L. 

of 
Dlff. 


9479 
9403 
9590 

9469 
9531 
2674 
9967 

9498 
9395 
9900 
9286 

9551 
9300 


9341 
9958 

9690 
4079 
2348 
9699 
9496 
9390 

9696 
9413 
3579 
9768 
9547 
9391 

9775 
9484 
9847 
3388 
3039 
9743 
9467 
9445 

9852 
9556 
9925 
3339 
2849 
9548 
9516 


129  32  44  9928 

98  49  9  9635 

92  47  7\  3001 

90  14  131  asn 


Vlh. 


/' 


26  39  28 

56  5  21 
76  13  11 

40  15  24 

42  28  36 

63  6  54 

104  18  5 

53  48  19 
18  8  9! 
50  28  34 
90  5  5; 

I 
I 

67  13  10 
32  16  25; 
31  29  18 
75  59  55; 
106  14  57' 

80  26  31' 
48  30  9| 
46  19  36! 
44  29  25, 
62  8  40' 

92  5  24. 

93  26  31 
60  11  18; 
58  36  30, 

57  16  37; 
48  37  5 
78  8  59 


106  12  39 
73  49  54 
69  50  11 
69  »>  18 

34  31  44 

35  34  18 
64  26  47 

108  ^i  25 


118  45  8 
87  15  10; 
82  10  14 
80  31  49| 
46  48  25i 
50  59  19 
94  59  54; 

131  4  27 

100  27  30 

94  17  19 

91  36  56 


p.  L. 

of 
Diff. 


9469 
9412 
9595 

9471 
9560 
9692 
9967 

9504 
2311 
2944 
2991 

9559 
9304 
9633 
9350 


9639 
3981 
9355 
9701 
9438 
9398 

9706 
9492 
3544 
2779 
9566 
2401 

2785 
9493 
9857 
3376 
3001 
9779 
2477 
9455 

9669 
9564 
9935 
3339 
9838 
9559 
9525 

9938 
9664 
3010 
3387 


IXb. 


0t, 


95  3  31 

61  54  21i 
59  56  6 
58  51  33 
46  57  23 
76  25  25 

107  47  27 
75  31  17 
71  23  25 
70  49  2 
36  1  56 
33  59  22 

62  45  2 
106  50  8 

120  18  16 
88  54  54 
83  41  49 
81  55  15; 

48  22 

49  19  27 
93  19  15 


71 


p.  L. 

of 
Diff. 


9510 
9901 
9992 


28  21  25     9467 

54  22    31    9433 
74  34    9     2601 

41   57   18      9474 

40  48  46!    3594 

61  30     4!     9713 
102  31    17      9267 

55  29  27 
19  53  52 

48  57  11 
88  18  52 

68  53  1 
34  2  19 
33  7  28; 
74  15  8, 

104  28  6| 

82  4  46,' 

49  42  7, 
48  4  15 
46  6  3' 
60  26  0; 
90  20  6 


3309 
2641 
3359 
2279 

3639 
3903 
9364 

9rio 

9453 
3337 

9716 
2431 
3513 
9788 
9586 
9410 

9795 


3365 


3818 
9487 
9463 

9879 


9944 

3349 
9831 


9533 


132  35  58      9947 
102     5  39      9643 

95  47  19 

92  5927: 


■M 


XIT. 


DECBJUBBR,  187d. 


StlS 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

■ 

id 

star's  Name 

P.  L. 

p.  L. 

p.  L 

p.  L. 

and 

MidniffbL 

of 

XVh. 

of 

xvmh. 

of 

XXIh. 

of 

1* 
2 

Foaition. 

Diff. 

Diir. 

Dlff. 

Dlff. 

Sun 

W. 

dS    3  24 

9467 

O         /         // 

31  45  24 

9465 

3^27  26 

9406 

O          1        II 

35    927 

9466 

'  Fomalhaut 

E. 

5239    0 

S434 

50  56  14 

9448 

49  13  48 

9465 

47  31  46 

9485 

a  Pegasi 

E. 

72  55  15 

9009 

71  16  32 

9018 

69  38    1 

9699 

67  59  45 

8649 

3     Sun 

W. 

43  39    8 

9477 

45  20  54 

9480 

47    2  35 

9485 

48  44  10 

9488 

I  Fomalhaut 

E, 

39    9  43 

9639 

37  31  32 

9675 

35  54  19 

9795 

34  18  13 

9785 

a  Pepsi 
a  Aneds 

E. 

59  53  42 

9738 

58  17  52 

2763 

56  42  36 

2799 

55    7  58 

9895 

E. 

100  44  29 

9969 

98  57  44 

2971 

97  11    2 

9974 

95  24  24 

9978 

4 

Sun 

W. 

57  10  27 

9516 

58  51  18 

9599 

6032    0 

2599 

62  12  33 

9536 

Saturn 

W. 

21  39  50 

9996 

23  25  55 

9994 

25  12    4 

9994 

26  58  13 

9994 

a  Pe^i 
a  Anetis 

E. 

47  26  48 

3045 

45  57  31 

3105 

44  29  27 

3179 

43    2  44 

3947 

£. 

86  32  48 

S303 

84  46  53 

9309 

83    1    7 

9316 

81  15  31 

9394 

5 

Sun 

W. 

70  32  41 

9576 

72  12    9 

9564 

73  51  26 

9583 

75  30  31 

9609 

Saturn 

W. 

35  48    5 

9314 

37  33  44 

9390 

39  19  14 

9397 

41    4  34 

9333 

Venus 

W. 

34  45  27 

9649 

36  23  16 

9657 

38    0  53 

9666 

39  38  19 

9675 

a  Arietis 

E. 

72  30  35 

2369 

70  46  16 

9380 

69    2  12 

9391 

67  18  24 

9409 

Aldebaran 

E. 

102  41  26 

9979 

100  54  56 

2987 

99    838 

2996 

97  22  32 

S303 

6 

Sun 

W. 

83  42  48 

9649 

85  20  37 

9657 

86  58  14 

9668 

88  35  37 

9677 

a  AqnilflB 

W. 

50  55  24 

38i,4 

52    9  51 

3771 

53  25  23 

3714 

54  41  55 

3663 

Saturn 

W. 

49  48  42 

9371 

51  32  58 

9380 

53  17    2 

2388 

55    0  54 

9396 

Venus 

W. 

47  42  29 

9790 

49  18  42 

2730 

50  54  42 

9739 

52  30  30 

9749 

a  Arietis 

E. 

58  43  40 

9467 

57    1  40 

9481 

55  20    0 

9496 

53  38  41 

9519 

Aldebaran 

E. 

88  35    1 

9346 

8650    8 

9355 

85    5  28 

9364 

83  21    1 

9373 

7 

Sun 

W. 

96  39  21 

9795 

98  15  27 

2736 

99  51  19 

9746 

101  26  58 

9755 

Saturn 

W. 

63  37  12 

9440 

65  19  50 

9448 

67    2  16 

9458 

68  44  29 

9466 

a  Aquils 

W. 

61  16  16 

3485 

62  36  57 

3461 

63  58    5 

3438 

65  19  39 

3419 

Venus 

W. 

60  26  17 

9798 

62    0  48 

9808 

6335    6 

9618 

65    9  11 

9897 

a  Arietis 

E. 

45  18    9 

9607 

43  39  24 

9631 

42    1  11 

9655 

40  23  31 

9661 

Aldebaran 

E. 

74  42    5 

9419 

72  58  58 

9499 

71  16    4 

9438 

69  33  24 

9448 

8 

Sun 

W, 

109  22    2 

9805 

110  56  24 

9814 

112  30  34 

9S94 

114    4  31 

9833 

Saturn 

W. 

77  12  27 

9511 

78  53  25 

9590 

80  34  11 

9599 

82  14  44 

9538 

Venus 

W. 

72  50  26 

9876 

74  29  15 

9886 

76    1  52 

9886 

77  34  16 

9906 

a  AquiliB 

W. 

72  11  58 

3358 

73  35    3 

3351 

74  58  16 

3345 

76  21  35 

3349 

Fomalhaut 

W. 

37  32  51 

9936 

39    4  24 

9919 

40  36  28 

9891 

42    8  58 

9873 

a  Arietis 

E. 

32  25  18 

9863 

30  52  12 

9913 

29  20  10 

9971 

27  49  21 

3035 

Aldebaran 

E. 

61    3  31 

9497 

59  22  14 

9507 

57  41  11 

9517 

56    022 

9527 

Pollux 

E. 

105    8    3 

9479 

103  26  11 

9481 

101  44  31 

9489 

100    3    3 

9499 

9 

Sun 

W. 

121  51  11 

9881 

123  23  54 

9891 

124  56  25 

9900 

126  28  44 

9910 

So  turn 

W. 

90  34  27 

9589 

92  13  47 

9590 

93  52  56 

9599 

95  31  52 

9607 

Venus 

W. 

85  13  12 

9054 

86  44  23 

9963 

88  15  22 

29rj 

89  46    9 

2989 

a  AquilaB 

W. 

83  18  38 

3345 

84  41  58 

3350 

86    5  12 

3355 

87  28  20 

3361 

Fomalhaut 

W. 

49  55  50 

9896 

51  29  44 

9899 

53    3  43 

9818 

54  37  48 

2816 

Aldebaran 

E. 

47  39  50 

9580 

46    0  28 

9591 

44  21  21 

9603 

42  42  30 

2615 

Pollux 

E. 

91  38  48 

9549 

89  58  33 

9551 

88  18  30 

2559 

86  38  39 

256a 

10 

Sun 

W. 

134    7  17 

9957 

135  38  24 

9966 

137    9  19 

9975 

138  40    3 

9985 

Saturn 

W. 

103  43  36 

9659 

105  21  21 

9660 

106  58  55 

9669 

108  36  16;      9678 

Venus 

W. 

97  17    7 

3099 

96  46  44 

3039 

100  16    9 

3047 

101  45  23.    3057 

a  Aquilo 

W. 

94  21  46 

1     3410 

95  43  51 

3493 

97    5  42 

3438 

98  27  16     3453 

mm 
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XV 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

star's  Name 

p.  L. 

p.  L. 

P.L. 

P.L. 

^s 

and 

Noon. 

of 

il|b- 

of 

VP>. 

of 

ix»». 

of 

1^ 

10 

PoBition. 

Diff. 

DIff. 

Diff 

Diff. 

Fomalhaut 

W. 

O         1        tt 

56  11  55 

S815 

0       /          /' 

57  46    3 

9815 

5^20  12 

96]5 

O         1        " 

60  54  20 

9817 

a  Pegasi 
Aldeoaran 

W. 

41  16  46 

3831 

42  34  58 

3569 

43  54  14 

3513 

45  14  24 

3469 

E. 

41    3  55 

9896 

39  25  36 

9640 

37  47  35 

9659 

36    9  51 

9686 

Pollux 

E, 

84  59    0 

9577 

83  19  33 

9585 

81  40  17 

9594 

80    1  14 

9609 

11 

Venus 

W. 

103  14  25 

3086 

104  43  16 

3076 

106  11  55 

3085 

107  40  23 

3094 

Fomalhaut 

W. 

68  44  16 

3639 

70  18    2 

9837 

71  51  42 

9843 

73  25  16 

9846 

a  Pegasi 

W. 

52    5  37 

3330 

53  29  25 

3300 

54  53  37 

3383 

56  18    9 

3968 

Pollux 

E. 

71  48  50 

9645 

70  10  56 

9653 

68  33  13 

3663 

66  55  42 

9670 

Regulus 

K 

108    1    0 

9656 

106  23  21 

9663 

104  45  52 

9673 

103    8  35 

9680 

Jupiter 

E. 

111  24    7 

9658 

109  46  32 

9667 

108    9    8 

9675 

106  31  55 

9684 

12 

Fomalhaut 

W. 

81  11  16 

9678 

82  44    3 

9885 

84  16  41 

9893 

8549    9 

9900 

a  Pegasi 

W. 

63  24  26 

3S230 

64  50  11 

3914 

66  16    3 

3311 

67  41  59 

3900 

Pollux 

E. 

58  50  58 

9713 

57  14  36 

3733 

55  38  25 

srjo 

54    2  25 

9739 

Regulus 

E. 

95    4  51 

9731 

93  28  39 

9730 

91  52  39 

9738 

90  16  49 

»747 

Jupiter 

E. 

98  28  30 

9733 

96  52  21 

9733 

95  16  23 

9740 

93  40  36 

9748 

13 

Fomalhaut 

W. 

93  28  57 

9949 

95    0  22 

3953 

96  31  35 

9969 

96    236 

9971 

a  Pe^i 
a  Anetis 

W. 

74  52    4 

3909 

76  18    3 

3313 

77  43  58 

3914 

79    9  50 

3919 

W. 

31  14  19 

3161 

32  41  15 

3138 

34    8  39 

3118 

35  36  27 

3109 

Pollux 

E. 

46    5  19 

9783 

44  30  29 

3793 

42  55  51 

9801 

41  21  25 

9810 

Regulus 

E. 

82  20  28 

9788 

80  45  45 

3797 

79  11  13 

9805 

77  36  52 

9815. 

Jupiter 

E. 

85  44  23 

9789 

84    9  41 

9796 

82  35  10 

9806 

81    0  50 

9815 

14 

a  Pe^i 
a  Anetis 

W, 

86  17  44 

3947 

87  42  57 

3354 

89    8    2 

3963 

90  32  57 

3970 

W. 

42  59  13 

3059 

44  28  13 

3056 

45  57  17 

3053 

47  26  24 

3Q5S 

Pollux 

E. 

33  32  13 

9858 

31  59    0 

9867 

30  25  59 

9877 

28  53  11 

9888 

Regulus 

E. 

6d47  58 

9858 

68  14  45 

9R66 

66  41  43 

9875 

65    8  52 

3883 

Jupiter 

E. 

73  11  53 

9857 

71  38  39 

9865 

70    5  35 

9873 

68  32  42 

9681 

Mars 

E. 

112  21  15 

3036 

no  51  47 

3045 

109  22  30 

3053 

107  53  23 

3009 

15 

a  Arietis 

W. 

54  52    2 

3057 

56  21    4 

3060 

57  50    3 

3063 

59  18  58 

3067 

Aldebarau 

W. 

23  54  32 

3049 

25  23  53 

3034 

26  53  23 

3030 

28  22  58 

3097 

Regulus 

E. 

57  27  24 

9937 

55  55  40 

9936 

54  24    7 

9945 

52  52  45 

9954 

Jupiter 

E. 

60  50  57 

9934 

59  19    8 

9939 

57  47  30 

9940 

56  16    2 

9940 

Mars 

E. 

100  30  25 

3104 

99    2  20 

3119 

97  34  25 

3130 

96    6  40 

3138 

Spica 

E. 

111  30  17 

9939 

109  58  35 

9037 

108  27    3 

8944 

101  55  40 

9951 

16 

a  Arietis 

W. 

66  42  24 

3087 

68  10  49 

3091 

6939    9 

3097 

71    7  22 

3101 

Aldebaran 

W. 

35  51    9 

3033 

37  20  41 

3035 

38  50  10 

3039 

40  19  35 

3043 

Regulus 

E. 

45  18  43 

3998 

43  48  28 

3007 

42  18  24 

3016 

40  48  31 

3096 

Jupiter 

E. 

48  41  21 

3989 

47  10  55 

9998 

45  40  40 

3006 

44  10  35 

3014 

Mars 

E. 

88  50  18 

3166 

87  23  30 

3174 

85  56  50 

3183 

84  30  19 

3180 

Spica 

E. 

99  21    3 

3989 

97  50  36 

9995 

96  20  17 

3003 

.94  50    7 

3000 

17 

a  Arietis 

W. 

78  27    3 

3196 

79  54  41 

3130 

81  22  14 

3135 

82  49  41 

3140 

Aldebarau 

W. 

47  45  31 

3061 

49  14  28 

3065 

50  43  20 

3069 

52  12    7 

3073 

Regulus 

E. 

33  21  57 

3073 

31  53  14 

3089 

30  24  43 

3094 

28  56  26 

3106 

Jupiter 

E. 

36  42  39 

3055 

35  13  34 

3063 

33  44  39 

3071 

32  15  54 

3080 

Mars 

E. 

77  19  48 

3331 

75  54    4 

3338 

74  28  27 

3333 

73    2  58 

3940 

Spica 

E. 

87  21  18 

3040 

85  51  55 

3047 

84  22  40 

3059 

82  53  32 

3067 

18 

a  Arietis 

W. 

90    534 

3161 

91  32  30 

3165 

92  59  21 

3166 

94  26    8 

3173 

Aldebaran 

W. 

59  34  54 

309] 

61    3  15 

3003 

62  31  33 

3096 

63  59  48 

3098 

XVI. 
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LUNAR  DISTANCES. 


10 


star*!  Name 

and 

Poaltlon. 


11 


12 


13 


14 


15 


16 


17 


Fomalhaut  W. 

a  Pegasi  W. 

AldebaFBn  £« 

Pollux  E. 


18 


Venus 

Fomalhaut 

a  Pegasi 

Pollux 

ReguluB 

Jupiter 

Fomalhaut 
a  Pegasi 
Pollux 
Regulus 
Jupiter 

Fomalhaut 
a  Pe^i 
a  Anetis 
Pollux 
Reg[ulus 
Jupiter 

a  Pegasi 

a  Anetis 

Pollux 

Regulus 

Jupiter 

Mars 

a  Arietis 

Aldebaran 

Regulus 

Jupiter 

Mars 

Spica 

a  Arietis 

Aldebaran 

Regulus 

Jupiter 

Mars 

Spiea 

a  Arietis 

Aldebaran 

Reg[ulus 

Jupiter 

Mars 

Spica 

a  Arietis 
Aldebaran 


W. 
W. 

w. 

E, 
E. 
E. 

W. 

W.I 

K 

E. 

E. 

W. 

W. 

W. 

E. 

E. 

E. 

W. 

W. 

E. 

E. 

E. 

E. 

W. 

W. 

E. 

E. 

E. 

E. 

W. 

W. 

£. 

£. 

E. 

E. 

W. 

W. 

E. 

E. 

E. 

E. 


MidnighL 


O  /         // 

62  28  26 
46  35  23 
34  32  26 

78  22  22 

109  8  40 
74  58  44 
57  42  58 

65  18  22 
101  31  28 

104  54  53 

87  21  28 
69  7  58 

52  26  37 

88  41  11 

92  5  0 

99  33  25 

80  35  37 
37  4  34 
39  47  10 
76  2  43 

79  26  41 

91  57  43 
48  55  32 
27  20  37 

63  36  12 

66  59  59 
106  24  27 

.60  47  48 

29  52  37 
51  21  35 
54  44  45 
94  39    4 

105  24  26 

72  35  30 

41  48  55 
39  18  50 

42  40  40 

83  3  57 

93  20    5 

84  17    2 

53  40  49 
27  28  24 

30  47  20 
71  37  36 

81  24  30 


p.  L. 

of 

Dur. 


W.      95  52  50 

W  J    65  28    0 


S819 
3433 
2681 
8611 

3104 
8858 
3355 
9679 
S689 
9699 

9909 
3907 
9747 
9754 
9756 

9981 
3993 
3089 
9819 


3980 
3053 
9898 
9899 
9890 
3070 

3070 
3096 


9957 
3136 
9956 

3106 
3046 
3034 
3099 
3196 
3015 

3144 
3077 
3119 
3089 
3944 
3063 

• 

3176 
3100 


XVb. 


#» 


64  229 
47  57  3 
32  55  20 
76  43  42 

110  36  45 

76  32  4 
59  8  2 
63  41  14 
99  54  33 

103  18  2 

88  53  36 
70  33  59 
50  51  0 
87  5  43 

90  29  34 

101  4  1 
82  1  19 
38  32  57 
38  13  7 
74  28  45 

77  52  42 

93  22  18 
50  24  41 

25  48  16 
62  3  43 

65  27  27 

104  55  41 

62  16  34 
31  22  17 
49  50  35 
53  13  38 
93  11  38 
103  53  21 

74  3  32 
43  18  11 
37  49  19 
41  10  55 
81  37  43 

91  50  11 

85  44  18 
55  9  27 

26  0  37 
29  18  57 
70  12  19 
79  55  35 

97  19  28 
m  56  101 


p.  L. 

of 
Diff. 


9891 
3398 
9696 
9619 

3113 
9859 
3943 
9687 
9696 
9699 

9916 
d906 
9756 
9763 
9764 


3899 
3078 
9899 
9831 
9831 

3990 
3058 
9910 
9901 
9898 
3078 

3073 
3(»7 
9979 
9965 
3144 
9966 

3111 
3049 
3043 
3030 
3903 
3099 

3149 
3081 
3139 
3099 
3949 
3068 

3178 
3109 


xvnih. 


f 


65  36  29 
49  19  22 

31  18  35 

75  5  13 

112  4  39 
78  5  16 
60  33  20 

62  4  17 
98  17  48 

101  41  21 

90  25  34 
72  0  1 
49  15  35 
85  30  27 
88  54  19 

102  34  24 
83  26  54 
40  1  33 
36  39  17 
72  54  58 

76  18  55 

94  46  41 
51  53  50 
24  16  10 
60  31  26 

63  55  6 

103  27  5 

63  45  16 

32  51  56 
48  19  47 
51  42  42 

91  44  22 
102  22  26 

75  31  28 
44  47  23 
36  20  0 
39  41  20 
80  11  37 
90  20  26 

87  11  28 
56  38  0 
24  33  6 
27  50  46 
68  47  8 
78  26  46 

98  46  3 
68  24  17 


p.  L. 

of 
Diff. 


3369 
9719 


3199 
9865 
3935 
9696 
9704 
9707 

9995 
3906 
9765 
9779 
9779 

3009 

3994 
3070 
9838 
9840 
9839 

3900 
3053 
9999 
9909 
9907 
3087 

3078 
3098 
9980 
9973 
3159 
9973 

3116 
3053 
3053 
3039 
3809 
3098 

3153 
3084 
3146 
3108 
3853 
3073 

3181 
3104 


XXIh. 


6^  10  25 
50  42  14 
29  42  11 
73  26  56 

113  32  22 
79  38  20 

61  58  48 
60  27  32 
96  41  14 

100  4  51 

91  57  21 

73  26  3 
47  40  21 

83  55  22 

87  19  15 

104  4  34 

84  52  23 
41  30  19 
35  5  39 
71  21  22 

74  45  18 

96  10  53 
53  22  57 

22  44  19 
58  59  19 

62  22  56 

101  58  40 

65  13  53 
34  21  34 
46  49  9 
50  11  56 
90  17  15 
100  5]  40 

76  59  18 
46  16  30 
34  50  53 
38  11  55 

78  45  39 

88  50  48 

88  38  33 
58  6  29 

23  5  52 
26  22  46 
67  22  2 
76  58  3 

100  12  35 
60  52  22 


p.  L. 

of 
Diff. 


9828 
3349 
9730 
9636 

3139 
9871 
3996 
9704 
9713 
9714 

9934 
3907 
9774 
9780 
9789 

3013 
3941 
3064 
9848 
9849 
9848 

3310 
3055 
9935 
9919 
8916 
3096 

3089 
3030 
9989 
9989 
3160 
9979 

3190 
3056 
3069 
3046 
3915 
3034 

3157 
3087 
31^ 
3118 
3959 
3077 

3184 
3105 


■Ml 
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XVIT 


GREENWICH  MEAN  TIME, 

LUNAR  DISTANCES. 

|| 

star's  NamA 

p.  L. 

p.  L. 

P.L. 

■ 

P.L. 

and 

Noon. 

of 

ll|b. 

of 

VJh. 

of 

IXh- 

of 

18 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Mars 

E. 

O           1         II 

65  57    2 

3963 

O           1         II 

64  32    7 

3266 

O           1        II 

63    7  16 

3270 

O           /        // 

61  42  30 

3279 

Spica 

E. 

75  29  25 

3081 

74    0  52 

3085 

72  32  24 

3089 

71    4    1 

3092 

Sun 

E. 

139  54  59 

3454 

138  33  43 

3457 

137  12  31 

3462 

135  51  24 

3464 

19 

Aldebaran 

W. 

71  20  26 

3105 

72  48  29 

3106 

74  16  31 

3106 

75  44  33 

3106 

Pollux 

W. 

27    6  53 

3104 

28  34  58 

3102 

30    3    5 

3101 

31  31  13 

3100 

Mars 

E. 

54  39  34 

3S84 

53  14  54 

3285 

51  50  25 

3986 

50  25  57 

3286 

Spica 

E. 

63  43    2 

3105 

62  14  59 

3107 

60  46  58 

3108 

59  18  58 

3110 

Suii 

E. 

129    6  32 

3475 

127  45  40 

3476 

126  24  49 

3476 

125    3  58 

3477 

20 

Aldebaran 

W. 

83    4  52 

3101 

84  33    1 

3098 

86    1  13 

3095 

87  29  29 

3091 

Pollux 

W. 

38  52  24 

3089 

40  20  47 

3087 

41  49  13 

3083 

43  17  43 

3079 

Mars 

E. 

43  23  31 

3262 

41  58  58 

3279 

40  34  22 

3276 

39    9  43 

3273 

Spica 

E. 

51  59  12 

3110 

50  31  14 

3109 

49    3  15 

3107 

47  35  14 

3106 

Suw 

E. 

118  19  40 

3471 

116  58  43 

3469 

115  37  44 

3465 

114  16  41 

3463 

21 

Aldebaran 

W. 

94  51  58 

3069 

96  20  45 

3064 

97  49  39 

3057 

99  18  41 

9051 

Pollux 

W. 

50  41  34 

3055 

52  10  39 

3048 

53  39  52 

3041 

55    9  14 

3034 

Mars 

E. 

32    5  25 

3253 

30*40  18 

3247 

29  15    4 

3242 

27  49  44 

3235 

Spica 

E. 

40  14  40 

3096 

38  46  25 

3092 

37  18    6 

3090 

35  49  44 

3067 

Sew 

E. 

107  30  18 

3438 

106    8  44 

3431 

104  47    2 

3494 

103  25  13 

3416 

22 

Pollux 

W. 

62  38  25 

2992 

64    8  48 

2989 

65  39  23 

2972 

67  10  11 

1 
2961 

Regulus 

W. 

26  42  15 

3056 

28  11  18 

3040 

29  40  41 

3025 

31   10  23 

3009  ; 

Jupiter 
Spica 

W. 

23  17  24 

3051 

24  46  34 

3034 

26  16    4 

3018 

27  45  55 

3001    1 

E. 

28  27  11 

3079 

26  58  36 

3080 

25  30    2 

3081 

24    1  29 

3083 

Sun 

E. 

96  33  47 

3372 

95  10  58 

3361 

93  47  57 

3351 

92  24  44 

3338 

23 

Pollux 

W. 

74  47  46 

2901 

76  20    4 

2887 

77  52  39 

2873 

79  25  32 

9860 

Regulus 

W. 

38  43  42 

2932 

40  15  20 

2917 

41  47  17 

2901 

43  19  34 

9686 

Jupiter 

W. 

35  20  12 

2922 

36  52    3 

2907 

38  24  13 

2891 

39  56  44 

9875 

Antares 

E. 

61  55  24 

2910 

60  23  18 

2897 

58  50  55 

2884 

57  18  16 

9870 

Sun 

E. 

85  25    5 

3274 

84    0  23 

3259 

82  35  24 

3345 

* 

81  10    8 

3230 

24 

Pollux 

W. 

87  14  35 

2784 

88  49  24 

2768 

90  24  34 

2751 

92    0    6 

9735 

Regulus 

W. 

51    6  10 

2803 

52  40  34 

2786 

54  15  20 

S760 

55  50  29 

9750 

Jupiter 

W. 

47  44  32 

2792 

49  19  11 

2774 

50  54  13 

2757 

52  29  37 

9739 

Antares 

E. 

49  30  31 

2798 

47  56    1 

2783 

46  21  11 

2768 

44  46    1 

9753 

Sun 

E. 

73  59    9 

3148 

72  31  57 

3131 

71    4  25 

3113 

69  36  31 

3096 

25 

Pollux 

W. 

100    3  26 

2647 

101  41  17 

S629 

103  19  32 

2611 

104  58  12 

8599  ; 

Reirulus 

W. 

63  52  10 

9660 

65  29  43 

2641 

67    7  42 

9633 

68  46    6 

9604  ' 

^7 

Jupiter 

W. 

60  32  37 

2648 

62  10  27 

2629 

63  48  42 

9610 

65  27  23 

9591 

Sun 

E. 

62  11  25 

3001 

60  41  13 

2981 

59  10  37 

2963 

57  39  37 

9942 

26 

Regulus 

W. 

77    4  34 

2510 

78  45  34 

2490 

80  27    1 

9471 

82    8  55 

9453  1 

Jupiter 

W. 

73  47  19 

2496 

75  28  38 

2477 

77  10  23 

9458 

78  52  35 

9440 

Mars 

W. 

28    7  24 

2673 

29  44  40 

2653 

31  22  23 

9632 

33    0  34 

9619 

Spica 

W. 

23  22    3 

2614 

25    0  39 

2581 

26  40    0 

2551 

28  20    2 

9522  ' 

Sun 

E. 

49  58  20 

9843 

48  24  48 

9824 

46  50  51 

9805 

45  16  29 

878S 

27 

Jupiter 

W. 

87  30  13 

2347 

89  15    4 

2330 

91    0  20 

2319 

92  46    2 

9995  1 

Mars 

W. 

41  18  18 

2515 

42  59  11 

2495 

44  40  31 

2477 

46  22  17 

9460 

Spica 

W. 

36  49  35 

2400 

38  33  10 

2378 

40  17  16 

2357 

42    1  52 

9337 

Sun 

E. 

37  18  22 

2692 

35  41  31 

• 

9674 

34    4  16 

2657 

32  26  38 

9640 

/ 


XVIII. 
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dl7 


LUNAR  DISTANCES. 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


Star'8  Name 

and 

Poeitioii. 


Mars  E. 

Spica  E. 

Sdn  E. 

Aldebaran  W. 

Pollux  W. 

Mars  E. 

Spica  E. 

Sun  E. 

Aldebaran  W. 

Pollux  W. 

Mars  E. 

Spica  E. 

Sun  E, 

Aldebaran  W. 

Pollux  W. 

Mars  E. 

Spica  E. 

Sun  E. 

Pollux  W. 

Regulus  W. 

Jupiter  W. 

Spica  E. 

Sun  E. 

Pollux  W. 

Regiidus  W. 

Jupiter  W. 

Antares  E. 

Sun  E. 

Pollux  W. 

Regulus  W. 

Jupiter  W. 

Antares  E. 

Sun  E. 

Pollux  .  W. 

Regulus  W. 

Jupiter  W. 

Sun  E. 

Regulus  W. 

Jupiter  W. 

Mars  W. 

Spica  W. 

Sun  E. 

Jupiter  W. 

Mars  W. 

Spica  W. 

Sun  E. 


Midnight. 


ft 


60  17  46 

69  35  42 
134  30  20 

■ 

77  12  35 
32  59  28 
49  ]  29 
57  51  0 
123  43    8 

88  57  49 
44  46  18 
37  45  0 
46  7  12 
112  55  35 

100  47  51 

56  38  44 
26  24  16 
34  21  18 

102  3  15 

68  41  13 
32  40  25 

29  16  7 
22  32  59 
91  1  17 

80  58  42 
44  52  11 
41  29  35 

55  45  19 

79  44  34 

93  36  0 

57  26  2 
54  5  25 
43  10  31 
68  8  16 

106  37  18 

70  24  56 
67    630 

56  8  12 

83  51  15 

80  35  13 
34  39  12 

30  0  45 
43  41  42 

94  32  9 
48  4  27 
43  46  57 

30  48  37 


p.  L. 

of 
Diff. 


3276 
3096 
3467 

3105 
3098 
3386 
3110 
3477 

3087 
3075 
3970 
3105 
3458 

3043 
3096 
3399 
3084 
3408 

9950 
9994 
9985 
3090 
3396 

S845 
9869 
9859 
9857 
3914 

2718 
9733 
9799 
9737 
3077 

S574 
2585 
9579 
9993 

9434 
2491 
9582 
9495 
2766 

9278 
2441 
2318 
2694 


XVh. 


O  I         II 

58  53  6 

68  7  27 

133  9  19 

78  40  38 
34  27  a5 
47  37  1 
56  23  3 
122  22  18 

90  26  14 
46  14  58 
36  20  13 

44  39  8 
111  34  24 

102  17  10 

58  8  24 
24  58  41 
32  52  49 

100  4]  8 

70  12  29 
34  10  45 

30  46  39 
21  4  37 
89  37  36 

82  32  U 
46  25  9 
43  2  47 

54  12  5 

78  18  41 

95  12  16 

59  1  58 

55  41  36 

41  34  40 
66  39  38 

108  16  49 
72  4  12 
68  46  3 
54  36  22 

85  34  1 

82  18  18 
36  18  18 

31  42  5 

42  6  29 

96  18  41 
49  47  3 

45  32  30 
29  10  15 


p.  L. 

of 
Diff. 


3279 
3099 
3470 

3105 
3096 
3385 
3110 
3476 

3084 
3070 
3966 
3109 
3454 

3036 
3019 
3993 
3089 
3400 

9939 
2978 
2969 
3101 
3314 

2831 
2853 
2843 
2842 
3198 

2700 
2715 
9703 
2731 
3058 

2556 
2566 
2553 
2902 

2415 
2402 
2572 
2470 
2747 

2262 
2424 
2999 
2610 


XVfflh. 


O  I        o 

57  28  30 

66  39  16 

131  48  21 

80  8  41 
35  55  49 

46  12  32 
54  55    6 

121     1  27 

91  54  43 

47  43  44 

34  55  22 

43  11     1 
110  13    8 

103  46  38 

59  38  13 
23  32  58! 

31  24  18 
99  18  51 

71  43  591 

35  41  25 

32  17  31 
19  36  29 
88  13  41 

84  5  59 
47  58  28 

44  36  20 

52  38  32 
76  52  30 

96  48  56 

60  38  18 
57  18  12 

39  58  28 
65  10  37 

109  56  45 
73  43  53 
70  26    2 

53  4    61 

87  17  14 
84  1  50 
37  57  51 

33  24    1 

40  30  51 

98  5  37 
51  30  4 
47  18  31 
27  31  33 


p.  L. 

of 
Diff. 


3281 
3101 
3471 

3104 
3095 
3384 
3110 
3474 

3079 
3065 
3362 
3101 
3448 

3028 

3010 
3215 
3081 
3391 

9996 
9963 
2954 
3118 
3301 

2815 
2837 
2835 


3189 

2683 
2697 
9685 
9706 
3039 

9537 
2548 
2535 
2883 

2397 
2384 

2553 
2445 

2729 

2246 
2407 
2381 
3596 


XXIt. 


56  3  56 

65  11  8 

130  27  25 

81  36  46 
37  24  5 
44  48  2 
53  27  9 
119  40  34 

93  23  18 
49  12  3(i 
33  30  26 
41  42  52 
108  51  46 

105  16  16 
61  8  13 
22  7  7 
29  55  45 
97  56  24 


p.  L. 

of 
Diff. 


3389 
3103 
3474 

3103 
3093 
3363 
3110 
3473 

3075 
3060 
3358 
3098 
3443 

3030 
3001 
3309 
3080 
3383 


73  15  45 

3914 

37  12  24 

3948 

33  48  42 

8939 

18    8  41 

3144 

86  49  31 

3388 

85  40    7 

3800 

49  32    8 

3890 

46  10  15 

3808 

51     4  41 

3814 

75  25  59 

3166 

98  25  59 

9665 

62  15    2 

3679 

58  55  12 

8666 

38  21  56 

2690 

63  41  13 

3090 

111  37    7 

3519 

75  24    0 

3538 

72    6  27 

3515 

51  31  26 

3863 

89    0  53 

9879 

85  45  48 

2365 

39  37  51 

2533 

35    6  31 

2433 

38  54  49 

3710 

99  52  56 

3330 

53  13  29 

3390 

49    4  59 

3369 

25  52  32 

3583 

28 


itlH 


VENUS,  18r». 


GREENWICH  MEAN  TIME. 


JANUARY. 


FEBRUARY. 


§ 


1 
2 
3 
4 
5 

G 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Ancenslon. 


Tfoon. 


h  m  B 
15  34  47.15 
15  39  23.04 
15  44  0.42 
15  48  39.26 
15  53  19.57 

15  58    1.31 

16  2  44.47 
16  7  29.02 
16  12  14.95 
16  17    2.21 

16  21  50.80 
16  26  40.67 
16  31  31.83 
16  36  24.22 
16  41  17.83 

16  46  12.62 
16  51    8.56 

16  56    5.62 

17  1  3.77 
17    6    2.98 

17  11  3.21 
17  16  4.42 
17  21  6.59 
17  26  9.66 
17  31  13.60 

17  36  18.38 
17  41  23.94 
17  46  30.24 
17  51  37.22 

17  56  44.85 

18  1  53.06 
18    7    1.81 


Var.of 
R.A. 
fori 
Hoar. 


Noon. 


Apparent 
Declination. 


Notm. 


11.464-16  24    2.7 

11.537  16  40  50.5 

11.588  16  57  20.7 

11.650  17  13  32.3 

11.709  17  29  24.4 

11.769  17  44  56.2 

11.896  18    0    6.8 

11.685  18  14  55.2 

11.041  18  29  20.9 

11.997  18  43  22.9 

19.051  18  57    0.5 

19.106  19  10  12.9 

19.157  19  22  59.4 

19.906  19  35  19.1 

19.958  19  47  11.5 

19.307  19  58  35.8 

19.355  20    9  31.3 

19.401  20  19  57.3 

19.445  20  29  53.3 

19.488  20  39  18.6 

19.530  20  48  12.8 

19.571  20  56  35.2 

19.609  21    4  25.3 

19.646  21  11  42.5 

19.688  21  18  26.4 

19.715  21  24  36.5 

19.747  21  30  12.2 

19.777  21  35  13.3 

19.805  21  39  39.3 

19.830  21  43  29.8 

19.853  2146  44.4 
19.874*21  49  22.9 


Var.of 
Dee. 
for  1 

Hour. 


Noon. 


1$ 
-49.34 

41.69 

40.66 

40.07 

39.94 

38.37 
37.47 
36.54 
35.57 
34.57 

33.54 
39.47 
31.37 
30.85 
99.09 

87.90 
96.68 
95.45 
94.18 
99.00 

91.58 

18.80 
17.51 
16.11 

14.69 
13.96 
11.81 
10.34 
8.86 

7.35 
-6.84 


Meridian 


h     m 
20  53.6 

20  54.2 

20  54.9 

20  55.6 

20  56.4 

20  57.2 
20  58.0 
20  58.8 

20  59.7 

21  0.5 


21 
21 
21 
21 
21 

21 
21 
21 
21 


1.4 
2.3 
3.2 
4.2 
5.1 

6.1 
7.1 
8.2 
9.3 


21  10.3 

21  11.4 
21  12.5 
21  13.6 
21  14.7 
21  15.8 

21  17.0 
21  18.1 
21  19.3 
2120.5 
21  21.7 

2122.9 
21  24.1 


I 

o 


1 

2 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Aioeosion. 


Noon, 


Var.of 
R.A. 
for  1 
Honr. 


Noon. 


h    m     • 
18    7    1.81 

18  12  11.04 

18  17  20.69i 

18  22  30.71 

18  27  41.04 

18  32  51.63 
18  38  2.39 
18  43  13.29 
18  48  24.27 
18  53  35.27 

18  58  46.23 

19  3  57.09 
19  9  7.81 
19  14  18.34 
19  19  28.61 

19  24  38.59 
19  29  48.23 
19  34  57.48 
19  40  6.31 
19  45  14.67 

19  50  22.51 

19  55  29.81 

20  0  36.53 
20  5  42.63 
20  10  48.08 

20  15  52.85 
20  20  56.92 
20  26  0.24 
20  31  2.79 
20  36  4.54 

20  41  5.49 
20  46    5.59 


Apparent 
Declination. 


Noon, 


Var.of 

Dec 

fori 

Hour. 


Noon. 


19.874 
19.893 
19.910 
19.984 
19.936 

19.944 
19.951 
19.065 
19.957 
19.957 

19.954 
18.949 
18.943 
18.933 
18.989 

18.909 
19.803 
19.677 
19.858 
18.837 

18.816 
18.798 
18.766 
19.741 
18.713 

18.684 
18.654 
18.698 
18JS90 
18.556 

19.581 
18.486 


ti 


h21  49  22.9-  5.84 

21  51  25.0  4.31 

21  52  50.3  8.78 
21  53  38.6-  1.93 
21  53  49.8  •(-  0.31 

21  53  23.7  1.87 

21  52  20.2  3.44 

21  50  39.0  5.00 

21  48  20.2  6.57 

21  45  23.6  8.14 

21  41  49.8  9.71 

21  37  38.0  11.87 

21  32  48.8  19.84 

21  27  22.0  14.40 

21  21  17.9  15.96 

21  14  36.6  17.50 

21    7  18.3  19.04 

20  59  23.1  90.57 

20  50  51.3  99.09 

20  41  43.1  83.59 

20  31  58.8  95.10 

20  21  38.8  86.58 

20  10  43.2  98.05 

19  59  12.5  99.51 

19  47    7.1  dO.95 

19  34  27.3  38.37 

19  21  13.4  33.79 

19    7  26.0  35.18 

18  53  5.4  36.55 
18  38  12.1 

18  22  46.7 


39.99 


-18    6  49.6+40.53 


Meridiaa 


u     m 
2124.1 

21  25.3 

21  2G.5 

2127.7 

2129.0 

21  30.2 
21  31.5 
21  32.7 
21  34.0 
21  35.2 

21  36.4 
21  37.7 
21  38.9 
21  40.1 
21  41.3 

21  42.6 
21  43.8 
21  45.0 
21  46.2  ^ 
21  47.4 

21  48.6 
21  49.7 
21  50.9 
21  52.0 
21  53.1 

21  54.3 
21  55.4 
2156.5 
21  57.6 
37.88  21  56.7 


2159.8 
22    0.8 


Day  of  the  Month,     itL 

Semidiameter      9.8 
Hor.  Parallax     10.2 


6th. 

nth. 

16th. 

21it. 

II 

II 

II 

9.4 

9.1 

8.7 

84 

9.8 

9.4 

9.0 

8.7 

26th. 


Day  of  the  Month,     lit 


II 
8.1 

8.4 


Semidiameter 
Hor.  Parallax 


7.8 
8.1 


6th. 


7-6 

7.9 


11th. 


7.4 
7.6 


16th. 


7-2 
7.4 


81it 


7':o 

7iJ 


Mth. 


7.1 


NOTX.— North  declinations  are  marked  +,  eonth  declinations  — 


TENus,  isra. 


919 


GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

4 

Apparent 
Right 

AMOODMkUL 

Var.of 
R.A. 
for  1 

Hoar. 

Apparent 
DecUnatlon, 

Var.of 
Dee. 
.     fori 
Hoar. 

Meridian 
FMsage. 

• 

Aicentlon. 

Var.of 
B.  A. 
for  1 
Hoar. 

Apparent 
Declination. 

Var.of 

Deo. 

fori 

Hoar. 

Meridian 
Pauage. 

Noon, 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

1 

h    m     ■ 
20  36    4.54 

s 
19.556 

Q       t        It 

-18  38  12. 

1437.89 

h    m 
21  58.7 

1 

h    m     H 
23    4  37.61 

H 

11.463 

O       /        // 

-  7  19  50.3 

+67.99 

h    m 
22  24.6 

9 

20  41    5.49 

19.S9i 

18  22  46. 

7    38.99 

21  59.8 

2 

23    9  12.43 

11.430 

6  52  50.8 

67.79 

22  25.2 

3 

20  46    5.59 

iS.4m 

18    6  49. 

6    40.53 

22    0.8 

3 

23  13  46.70 

11.417 

6  25  39.6 

68.90 

22  25.8 

4 

20  51    4.84 

19.450 

17  50  21. 

5    41.81 

22    1.8 

4 

23  18  20.44 

11.396 

5  58  17.3 

66.64 

22  26.5 

5 

20  56    3.20 

19.413 

17  33  22. 

7    43.08 

22    2.8 

5 

23  22  53.69 

11.376 

5  30  44  J 

69.06 

22  27.1 

6 

21    1    0.68 

19.375 

17  15  53. 

9    44.39 

22    3.8 

6 

23  27  26.47 

11.357 

5    3    2.4 

69.45 

22  27.6 

7 

21    5  57.23 

19.337 

16  57  55. 

6    45.54 

22    4.8 

7 

23  31  58.82 

11.340 

4  35  11.1 

69.81 

22  28.2 

8 

21  10  52.86 

19.996 

16  39  28. 

3    46.79 

22    5.8 

8 

23  36  30.78 

11.394 

4    7  11.6 

70.13 

22  28.8 

9 

21  15  47.56 

19.959 

16  20  32. 

7    47.89 

22    6.7 

9 

23  41    2.36 

11.309 

3  39    4.5 

70.43 

22  29.4 

10 

2120  41.31 

19.919 

16    1    9. 

6    49.03 

22    7.7 

10 

23  45  33.61 

11.996 

3  10  50.5 

70.70 

22  29.9 

11 

21  25  34.11 

19.179 

15  41  19. 

5    50.15 

22    8.6 

11 

23  50    4.56 

11.986 

2  42  30.5 

70.95 

22  30.5 

12 

21  30  25.95 

19.139 

15  21    2. 

9    51.93 

22    9.5 

12 

23  54  35.23 

11.975 

2  14    4.9 

71.16 

22  31.1 

13 

21  35  16.83 

19.100 

15    0  20. 

4    S9.99 

22  10.4 

13 

23  59    5.69 

11.965 

1  45  34.5 

71.34 

22  31.6 

14 

21  40    6.75 

19.060 

14  39  13. 

0    53.39 

22  11.2 

14 

0    3  35.95 

11.957 

1  17    0.0 

71.50 

22  32.2 

15 

21  44  55.75 

19.091 

14  17  41. 

0    54.33 

22  12.1 

15 

0    8    6.05 

11.958 

0  48  22.3 

71.63 

22  32.8 

16 

21  49  43.80 

11.969 

13  55  45. 

1    55.30 

22  13.0 

16 

0  12  36.04 

11.948 

-  0  19  41.7 

71.73 

22  33.4 

17 

21  54  30.91 

11.944 

13  33  26. 

2    56.96 

22  13.8 

17 

0  17    5.94 

11.945 

Lf  0    9    1.0 

71.81 

22  33.9 

18 

21  59  17.11 

11.906 

13  10  44. 

8    57.18 

22  14.6 

18 

0  21  35.81 

11.945 

0  37  45.0 

71.85 

22  34.5 

19 

22    4    2.40 

11.868 

12  47  41. 

4    58.08 

22  15.4 

19 

0  26    5.69 

11.946 

1    6  29.7 

71.86 

22  35.0 

20 

22    8  46.79 

11.839 

12  24  16. 

7    58.95 

22  16.2 

20 

0  30  35.60 

11.948 

1  35  14.4 

71.84 

22  35.6 

21 

22  13  30.31 

11.795 

12    0  31. 

6    59.80 

22  16.9 

21 

0  35    5.60 

11.9S9 

2    3  58.5 

71.81 

22  36.1 

22 

22  18  12.97 

11.760 

11  36  26. 

6    60.61 

22  17.7 

22 

0  39  35.72 

11.958 

2  32  41.3 

71.74 

22  36.7 

23 

22  22  54.80 

11.798 

11  12    2. 

4    61.39 

22  18.4 

23 

0  44    6.00 

11.966 

3    1  22.1 

71.64 

22  37.3 

24 

22  27  35.83 

11.693 

10  47  19. 

7    69.15 

22  19.2 

24 

0  48  36.49 

11.975 

3  30    0.3 

71.59 

22  37.8 

25 

22  32  16.06 

11.660 

10  22  19. 

1    69.88 

22  19.9 

25 

0  53    7.21 

11.986 

3  58  35.1 

71.37 

22  38.4 

26 

22  36  55.52 

11.628 

9  57    1. 

2    63.58 

22  20.6 

26 

0  57  38.22 

11.999 

4  27    6.0 

71.10 

22  39.0 

27 

22  41  34.24 

11.536 

9  31  26. 

8    64.96 

22  21.3 

27 

1    2    9.56 

11.313 

4  55  32.2 

70.98 

22  39.6 

28 

22  46  12.24 

11.569 

9    5  36. 

5    64.91 

22  22.0 

28 

1    6  41.26 

11.398 

5  23  53.0 

70.74 

22  40.2 

29 

22  50  49.55 

11.541 

8  39  31. 

1    65.53 

22  22.6 

29 

1  11  13.35 

11.346 

5  52    7.8 

70.47 

22  40.8 

30 

22  55  26.20 

11.514 

8  13  11. 

0    66.11 

22  23.3 

30 

1  15  45.87 

11.366 

6  20  15.8 

70.18 

22  41.4 

31 

23    0    2.21 

11.488 

7  46  37. 

2    66.68 

22  24.0 

31 

1  20  18.88 

11.386 

6  48  16.4 

69.85 

22  42.0 

32 

23    4  37.61 

11.463 

-  7  19  50. 

3+67.99 

22  24.6 

32 

1  24  52.38 

11.407 

+  7  16    8.7 

•H».50 

22  42.6 

Day  of  the  Month,     Itt 

6th. 

nth. 

16th. 

9l8t 

96th. 

Day  of  the  Month,     1st. 

6th. 

nth.   1 

t6th. 

91ft. 

26th. 

d:5 

5.6 
1 

Semidiamoter       6.8 
Hor.  Parallax       7.0 

1 

e>!6 

6.8 

6.7 

d:3 

6.5 

d:2 

6.4 

d:o 

6.2 

Semidiameter      5.9 
Hor.  Parallax       6.1 

^:8 

6.0 

^'.7 
5.9 

^.7 
5.8 

die 

5.7 

+  preHzed  to  the  hoarly  change  of  declination,  iodleatee  that  north  declinationi  are  increasing,  and  louth  decUnfttioni  are 
ii^moAnvt'.  —  iodicateii  that  north  dodinationa  are  decreasing,  math  declinations  Inereaslnc. 


aao 


VENUS,  isra. 


2 

134  53.38 

7  16    8.7 

89.50 

33  43.6 

3 

3  53  59.18 

19  27  30.0 

33    9.0 

3 

1  39  36.'!^ 

11.43 

7  43  52.3 

89.19 

32  43.3 

3 

3  58    2.51 

19.861 

19  44  43.5 

33  10.1 

4 

134    1.05 

ll.«« 

8  11  96.3 

68.70 

23  43.9 

4 

4    3    6.94 

19.707 

20    1  25.4 

33  11.3 

5 

138  36.28 

11.481 

8  38  49.9 

23  44.6 

5 

4    8  13.45 

19.75^ 

20  17  35.2 

23  12.5 

6 

1  43  13.15 

ii-soe 

9    6    2.6 

8T.78 

23  45.3 

6 

4  13  19.04 

J9.797 

30  33  12.2 

38.35 

33  13.7 

7 

1  47  48.C9 

11.53! 

9  33    3.6 

23  45.9 

7 

4  18  26.67 

>a.BiD 

20  48  15.7 

33  14.9 

8 

1  53  35.94 

11.587 

9  .59  53.0 

83.73 

22  46.6 

8 

4  23  35.34 

21    9  45.3 

35J 

23  16.1  1 

9 

1  57    3.91 

ii.5ge 

10  26  27.3 

80.17 

32  47.3 

9 

4  28  45.02 

19.934 

21  16  40.3 

34.06 

23  17.3 

10 

3    143.05 

11.630 

10  53  48.4 

8S.se 

33  48.0 

10 

4  33  55.67 

txm 

21  29  59.9 

aaj7 

23  18.6  1 

11 

2    6  22.17 

11.6M 

11  IB  55.0 

64.85 

22  48.7 

n 

4  39    797 

13.003 

21  43  43.7 

31.07 

23  19.8  ! 

12 

2  11    2.62 

11.899 

1144  46.2 

64.» 

22  49.4 

12 

4  44  19.79 

13.040 

21  54  51.2 

99.55 

23  21  I 

13 

2  15  43.71 

11.T3S 

13  10  21.4 

63.ea 

22  50.3 

13 

4  49  3331 

13.076 

22    6  31.8 

98.0 

23  224 

14 

2  20  25.7e 

11.J13 

12  35  33.9 

m.m 

22  51.0 

14 

4  54  47  46 

13111 

92  17  15.3 

96.44 

23  237  1 

15 

2  85    8.73 

11.810 

13    0  40.7 

89.15 

22  51.8 

15 

5    0    S.54 

13.144 

23  27  30.7 

94  88 

23  951   j 

16 

9  39  52.63 

11.841 

13  25  93.4 

61.37 

22  52.6 

16 

5    5  18.40 

13178 

22  37    8  0 

93  95 

23  364  1 

17 

2  34  37.48 

13  49  47.3 

80.57 

22  53.4 

17 

5  10  35  00 

22  4C    6.5 

33  27  8  1 

18 

9  39  23.29 

11.930 

14  13  51.3 

59.73 

92  54.3 

18 

5  15  52  31 

13  935 

22  54  25.9 

10  «i 

33  991   1 

19 

3  44  10.11 

1I.97S 

14  37  34.9 

58.87 

92  55.1 

19 

5  21  10.27 

13  961 

23    2    5.8 

18  33 

33  305  1 

SO 

2  48  57.94 

1S.015 

15    0  57.3 

57.97 

93  50.0 

20 

5  26  28.85 

13.986 

23    9    58 

16  66 

23  319  1 

21 

2  53  4G.81 

1S.05S 

15  23  57.9 

57.05 

22  56.9 

21 

5  31  48  01 

13  308 

23  15  25.7 

14  » 

23  33.3 

93 

2  58  36.75 

19.10! 

15  46  36.1 

56.10 

92  57.8 

22 

5  37    7.68 

13  339 

23  21    5.1 

13.99 

33  34-6 

S3 

3    3  27.7C 

16    8  51.2 

22  58.7 

23 

5  42  27  as 

2:(26    36 

23  360 

U 

3    8  l9.eG 

19.193 

IG  30  42.2 

54.19 

32.59.6 

24 

5  47  48  40 

13  364 

23  30  21.1 

9SI 

23  37.4 

25 

3  13  13.05 

19.940 

IC  53    8.b 

23    0.6 

25 

5  53    9.34 

13  379 

23  33  57.3 

815 

23  388  { 

2e 

3  18    7.37 

i9.9ei 

17  13    9.8 

59.01 

33    1.6 

96 

5  58  30.60 

13  391 

23  36  51  7 

8  41 

23  402  ! 

27 

3  33    3.80 

,..» 

17  33  44.9 

50.91 

33    3.6 

97 

6    3  5213 

13  401 

23  39    46 

488 

23  417  ! 

28 

3  37  59.3G 

17  53  53.3 

49.78 

33    3.6 

99 

6    9  13.85 

13.409 

23  40  :i6.1 

99; 

23  43  1   ■ 

29 

3  33  57.06 

19.498 

18  13  34.4 

48.69 

33    4.6 

99 

6  14  35.73 

13.414 

23  41  25.5 

+  1.18 

2:t  44  5  1 

30 

3  37  55.90 

19.4TS 

18  32  47.1 

47.43 

33    5.7 

30 

6  1!>  57  71 

13.417 

23  41  32.5 

23  459 

31 

3  43  55.86 

is.m 

18  51  31.1 

46.99 

23    G.8 

31 

6  25  19.73 

13.418 

23  40  57  6 

S.33 

1 
23  47.3 

32 

3  47  56.90 

19.589 

+19   9  45.6 

t44.9e 

23    7.9 

32 

6  30  41.72 

"-^'* 

423  39  40  5 

^^ 

23  488  i 

1 

nJir~ 

Sth. 

P 

aflih. 

Sen 

oftbeUontb,     lit. 

Sih. 

llih. 

■^ 

maI 

1^" 

^ 

55 

54 

liT 

^:o 

iifl 

i^ 

lio" 

' 

55 

5.4 

5.4 

5.3 

Hor.  Pnrallai       5.3 

5.3 

5J2 

5-2 

55 

5.1 

m  iDM-ked  +,  •onib  decUiuuliiBi .-. 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

f 

:s' 

V«.of 
K.  A. 

tori 

■4.='„ 

fori 
Hour. 

1 

s: 

Var.of 

Hoot. 

liiSSSSl 

Var.of 
Dk. 

Hear. 

■s 

1 

pL,««.. 

■s 

1 

Pw.Be.. 

K«m. 

Koon 

^«-.. 

W™. 

Son. 

Kto*. 

7.™, 

Anm. 

h    n> 

1 

6  35  19.73 

13.116 

4-23  40  57.6 

-  9.33 

33  47.3 

1 

9    7  16.32 

19.480'+I7  53  36.4 

-51.18 

0  25.7 

2 

6  30  4I.T3 

13.414 

23  39  40.5 

4.oe 

33  48.8 

a 

9  12  14.80 

19.413 

17  31  43.5 

39.39 

0  26.7  I 

3 

6  3G    3.6[ 

13.409 

23  37  41.3 

5.84 

33  50.8 

3 

9  17  12.14 

19.368 

17  10  31.4 

0  27.7 

4 

6  41  25.37 

13.409 

23  35    0.0 

7.58 

33  51.6 

i 

9  33    8.36 

19.31  S 

16  48  50.7 

54.77 

0  28.7 

5 

6  40  46.93 

i3.3W 

23  31  36.7 

8.34 

83  53.0 

5 

9  87    34.5 

19.971 

16  26  48.1 

55.99 

0  89.7 

6 

6  52    8.33 

13.380 

33  37  31.5 

11.06 

23  54.5 

6 

9  31  57.39 

19.394 

16    4    G.4 

S7.03 

0  30.6 

7 

6  57  89.30 

13.38a 

23  28  44.5 

19.89 

23  55.9 

7 

9  36  50.21 

19.178 

15  41    4.3 

0  31.5 

6 

7    3  49.80 

13.349 

33  17  15.9 

I4.5S 

23  57.3 

8 

9  41  41.91 

19.139 

15  17  36.4 

0  32.4 

9 

7    8    9.97 

13.330 

33  11    5.8 

18.97 

23.58.7 

9 

9  46  32.52 

19.086 

14  53  43.5 

60.91 

0  33.4 

10 

7  13  29.6^ 

13.300 

33    4  14.5 

17.99 

JO 

9  51  82.03 

19.041 

14  39  36.3 

0  34.3 

11 

7  18  49.78 

is.ass 

28  56  42.1 

19.6S 

0    0.0 

11 

9  56  10.47 

11.997 

14    4  45.6 

69.10 

0  35.1 

12 

7  24    7.33 

13JiM 

22  48  29.2 

91.37 

0    1.4 

12 

10    0  57.85 

11.953 

13  39  42,0 

0  36.0 

13 

7  29  25.23 

13.939 

22  39  35.8 

W.OS 

0    3.7 

13 

10    5  44.18 

11.910 

13  14  16.4 

64.00 

0  36.8 

14 

7  34  42.45 

13.303 

22  30    2.5 

M.71 

0    4.1 

14 

10  10  89.50 

1I.8S7 

12  48  29.4 

e4.8i 

0  37.6 

|l5 

7  39S8.95 

13.17 

aa  19  49.4 

96.35 

0    5.4 

15 

10  15  13.81 

11.897 

la  22  ai.7 

85.79 

0  38.4 

16 

7  45  I4.C7 

13.138 

38    8  57.0 

97.99 

0    6.7 

16 

10  19  57.16 

11.787 

11  55  54.3 

fl6.S4 

0  39.2 

!  17 

7  50  2U.57 

13.104 

81  57  25.7 

99.80 

0    8.0 

17 

10  24  39.56 

11.749 

11  39    7.5 

67.33 

0  39.9 

Ifl 

7  55  43.62 

I3.06« 

21  45  1G.0 

31.19 

0    9.3 

18 

10  29  21.04 

11.711 

11    3    3.3 

0  40.7 

19 

H    0  56.80 

13.030 

21  32  28.8 

39.77 

0  10.6 

ID 

10  34    1.64 

11.674 

10  34  39.5 

88.80 

0  41.4 

20 

8    6    9.06 

ia.99 

21  19    2.9 

34.31 

0  11.9 

20 

10  38  41.38 

11.631 

10    6  59.5 

89.49 

0  42.1 

21 

a  11  30.38 

la.Rsa 

21    5    0.6 

35.es 

0  13.1 

21 

10  43  20.31 

11805 

9  39    3.4 

70.15 

0  42.8 

3-^ 

8  16  30.73 

la.fiio 

20  50  21.7 

37  38 

0  14.3 

23 

10  47  58.44 

:;::: 

9  10  51.6 

70.79 

0  43.6 

33 

8  SI  4o.oa 

]a.8Gs 

20  35    6.9 

38.65 

0  15.5 

23 

10  52  35.88 

8^25.1 

71.39 

0  44.3 

34 

8  26  48.41 

ia.8^ 

30  19  16.6 

40.39 

0IC.7 

34 

10  57  12.47 

8  13  44.3 

71.97 

0  44.9 

^ 

8  31  B5.6il 

i9.7ea 

30    3  51.3 

41.78 

0  17.9 

25 

11    1  48.44 

r^ 

7  44  50.1 

73.S1 

0  45  5 

26 

8  37    1.92 

19.738 

19  45  51.5 

43.17 

0  19.1 

36 

11    6  23.77 

„.„ 

7  15  43.i 

73.09 

0  46.3 

27 

6  42    7.09 

19.BW 

19  38  18.1 

44.17 

0  30.3 

37 

11  10  58.49 

„.™ 

6  46  84.5 

73.51 

0  46.8 

28 

8  47  11.15 

I9.S47 

19  10  11.5 

46.93 

0  31.4 

38 

11  15  33.63 

...... 

6  16  54.4 

73.96 

0  47.4 

29 

8  52  14.18 

1S.800 

18  51  32.4 

47JJ8 

0  23.5 

89 

11  30    6.84 

...» 

5  47  13.« 

74.39 

0  47.9 

30 

8  57  15.98 

19.M4 

18  32  21.4 

4S.0I 

0  23.C 

30 

1 1  34  39.34 

.,.». 

5  17  83.4 

0  48.7 

31 

9    2  16.71 

19.507 

18  12  39.3 

-Sl.H 

0  24.6 

31 

1139  11.99 

1I.3U 

4  47  33.9 

75.14 

0  49.3 

|38 

9    7  16.38 

19.400 

H7  52  36.4 

0  25,7 

33 

11  33  44.21 

11.33S 

4-  4  17  16.2 

-n.n 

0  49.9 

OaroItbeMoDth,    lit 

«tlL 

nth. 

..u. 

3in. 

3Slh. 

Day  of  the  Month,     lit 

Semidiameter      5!o 

"1^ 

1^ 

l9 

l9 

Yq 

Semidiamster       5"o 

Hor.  Parallai       5.1 

5.1 

5.1 

5,1 

5.1 

5.1 

Hor.pBrallai          5.1 

; 
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GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

• 

§ 

o 
Q 

1 

Apparent 

Right 
AflceoaloD. 

Var.of 
R.  A. 

fori 
Hoar. 

Apparent 
Declinatioa 

Var.ol 
Dee. 
fori 
Hoar. 

Meridian 
PaMage. 

1 

1 

^^sr* 

Var.of 
R.  A. 

fori 
Hour. 

Apparent 
Deelinatlon. 

Var.of 
Dee. 
fori 

Hoar. 

Meridian 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon, 

Noon. 

Noon. 

h    m      s 
11  33  44.21 

11.335 

O         /         // 

+  4  17  16. 

It 
2-75.48 

h    m 
0  49.9 

1 

h    m      8 
13  49  57.57 

■ 
11.634 

0      1     II 
-10  50  24.3 

-71.20 

h    m 
1    7.8 

2 

11  38  16.06 

11.319 

3  47    0. 

7    75.78 

0  50.5 

2 

13  54  37.20 

11.670 

11  18  45.6 

70.57 

1    8.6 

3 

11  42  47.55 

11.306 

3  16  38. 

5    76.05 

0  51.1 

3 

13  59  17.73 

11.7»7 

11  46  51.6 

69.91 

1    9.3 

4 

11  47  18.74 

11.294 

2  46  10. 

2    76.29 

0  51.7 

4 

14    3  59.15 

11.745 

12  14  41.4 

69.93 

1  10.0 

5 

11  51  49.65 

11.S84 

2  15  36. 

5    76.50 

0  52.2 

5 

14    8  41.52 

11.785 

12  42  14.0 

68.49 

1  10.8 

6 

11  56  20.35 

11.275 

1  44  58. 

2    76.67 

0  52.8 

6 

14  13  24.86 

11.896 

13    9  29.0 

67.74 

1  11.6 

7 

12    0  50.85 

11.268 

. 1  14  15. 

9    76.82 

0  53.4 

7 

14  18    9.19 

11.868 

13  36  25.3 

66.94 

1  12.4 

8 

12    5  21.22 

11.263 

0  43  30. 

5   76.94 

0  53.9 

8 

14  22  54.55 

11.911 

14    3    2.2 

66.11 

1  13.2 

9 

12    9  51.47 

11.260 

+  0  12  42. 

6    77.02 

0  54.5 

9 

14  27  40.94 

11.955 

14  29  10.0 

65.26 

1  14.0 

10 

12  14  21.66 

11.258 

-  0  18    6. 

9    77.08 

0  55  0 

10 

14  32  28.41 

12.000 

14  55  14.7 

64.36 

1  14.9 

11 

12  18  51.83 

11.258 

0  48  57. 

5    77.11 

0  55.6 

11 

14  37  10.96 

12.046 

15  20  48.7 

63.44 

1  15.8 

12 

12  23  22.02 

11.260 

1  19  48. 

2    77.10 

0  56.2 

12 

14  42    6.63 

12.093 

15  46    0.0 

63.49 

1  16.7 

13 

12  27  52.27 

11.263 

1  50  38. 

4    77.06 

0  56.7 

13 

14  46  57.44 

12.140 

16  10  48.0 

61.50 

1  17.6 

]4 

12  32  22.63 

11.268 

2  21  27. 

3    77.00 

0  57.2 

14 

14  51  49.41 

12.189 

16  35  11.8 

60.47 

1  18.5 

15 

12  36  53.14 

11.275 

2  52  14. 

3    76.90 

0  57.8 

15 

14  56  42.55 

12.238 

16  59  10.7 

59.42 

1  19.4 

16 

12  4123.85 

11.285 

3  22  58. 

7    76.77 

0  58.3 

16 

15    1  36.87 

12.288 

17  22  43.6 

58.33 

1  20.4 

17 

12  45  54.80 

11.296 

3  53  39. 

5    76.61 

0  58.9 

17 

15    6  32.39 

12.338 

17  45  50.6 

57.21 

1  21.4 

18 

12  50  26.03 

11.308 

4  24  16. 

3    76.42 

0  59.5 

18 

15  11  29.12 

12.389 

18    8  30.1 

56.06 

1  22.4 

19 

12  54  57.60 

11.323 

4  54  48. 

1     76.21 

1    0.1 

19 

15  16  27.08 

12.440 

18  30  41.5 

54.88 

1  23.4 

20 

12  59  29.53 

11.339 

5  25  14. 

4    75.96 

1    0.7 

20 

15  21  26.26 

12.492 

18  52  24.1 

53.67 

1  24.5 

21 

13    4    1.88 

11.358 

5  55  34. 

4    75.68 

1    1.3 

21 

15  26  26.68 

12.543 

19  13  37.2 

58.41 

1  25.6 

22 

13    8  34.70 

11.378 

6  25  47. 

3    75.38 

1    1.9 

22 

15  31  28.33 

12.595 

19  34  19.9 

51.13 

126.6 

23 

13  13    8.02 

11.399 

6  55  52. 

5    75.04 

1    2.5 

23 

15  36  31.22 

12.646 

19  54  31.7 

49.82 

1  27.7 

24 

13  17  41.88 

11.423 

7  25  49. 

2    74.66 

1    3.1 

24 

15  41  35.35 

12.697 

20  14  11.8 

48.49 

1  28.9 

25 

13  22  16.33 

11.448 

7  55  36. 

5    74.27 

1    3.7 

25 

15  46  40.70 

12.748 

20  33  19.2 

47.12 

1  30.0 

26 

13  26  51.41 

11.475 

8  25  14. 

0    73.84 

1    4.3 

26 

15  51  47.26 

12.799 

20  51  53.4 

45.73 

1  31.2 

27 

13  31  27.15 

11.504 

8  54  40. 

8    73.37 

1    5.0 

27 

15  56  55.05 

12.848 

21    9  53.8 

44.30 

1  32.4 

28 

13  36    3.60 

11.534 

9  23  55. 

8    72.87 

1    5.7 

28 

16    2    4.01 

12.897 

21  27  19.4 

42.84 

1  33.6 

29 

13  40  40.80 

11.566 

9  52  58. 

6    72.a5 

1    6.4 

29 

16    7  14.15 

12.945 

21  44    9.7 

41.35|    1  34.8    1 

30 

13  45  18.77 

11.600 

10  21  48. 

4    71.79 

1    7.1 

30 

16  12  25.43 

12.992 

22    0  23.9 

99.83 

1  36.0 

31 

13  49  57.57 

11.634 

10  50  24. 

3    71.20 

1    7.8 

31 

16  17  37.83 

13.039 

22  16    1.4 

38.99 

1  37.3 

32 

13  54  37.20 

11.670 

-11  18  45. 

6-70.57 

1    8.6 

32 

16  22  51.32 

13.084 

-22  31    1.61-36.781    1  38.6 

Day  of  the  Month,    lit. 

6th. 

11th. 

16th.. 

Slst. 

26th. 

Day  of  the  Month,     Ist. 

6th. 

nth.    ] 

16th.    t 

aisL 

26th. 

Seraidiameter      5.1 
Hur.  Parallax       5.3 

51 
5.3 

5:2 
5.4 

5.4 

5/3 
5.5 

5.4 
5.6 

Semidiamoter       5.5 
Hor.  Parallax       5.7 

5.5 
5.7 

^:6 

5.8 

i'.7 
5.9 

^:8 
6.0 

6.1 

Note.— North  decUnationi  are  marked  +,  eonth  declinatlonB  — . 
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6BEENWICH  MEAN  TIME. 

• 

NOVEMBER. 

DECEMBER. 

i' 

1 

ApiMveiit 
^  Right 

Var.of 
R.A. 
fori 
Honr. 

Apparent 
Declination. 

Var.of 

Dec. 

fori 

Hoar. 

Meridian 
PoBuge. 

Apparent 
Aaoenslon. 

Var.of 

R.A. 

fori 

Hour. 

Apparent 
Declination. 

Var.of 

Dec 

fori 

Hour. 

Meridian 
Passage. 

Noon, 

Noon, 

No<m, 

Noon. 

Noon, 

Noon, 

Noon. 

Noon, 

I 

h    m      H 
16  22  51.32 

13.084 

O        t         $1 

-22  31    1. 

If 
6'-36.79 

h    m 
136.6 

1 

h    m      8 
19    3  57.60 

13.379 

0      /      // 
-24  34    9.9 

II 
+17.38 

h    m 
2  21.5 

2 

16  28    5.89 

13.198 

22  45  23. 

7    36.19 

139.9 

2 

19    9  18.32 

13.346 

24  26  50.1 

19.91 

2  22.9 

3 

16  33  21.47 

13.170 

22  59    7. 

2    33.50 

141.3 

3 

19  14  38.23 

13.311 

24  18  47.0 

91.01 

2  24.3 

4 

16  38  38.05 

13.310 

23  12  11. 

4    31.85 

142.6 

4 

19  19  57.26 

13.973 

24  10    0.8 

99.80 

2  26.7 

5 

16  43  55.56 

13.948 

23  24  35. 

8    30.18 

1  43.9 

5 

19  25  15.36 

13.933 

24    0  31.9 

94.56 

2  27.0 

6 

16  49  13.96 
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11 

17  15  57.67 
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le 
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17 
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17 
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18 
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19.534 
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19 
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20 

18    4  35.57 

13.547 
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6     3.11 
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20 
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19.407 
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48.31 

2  44.9 
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19.978 
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2  46.9 
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13.536 
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6      9.54 
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23 

20  57    6.91 

19.915 
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59.31 
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24 

18  26  15.52 

13.5S6 
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9      4.41 

2  11.5 

24 
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19.149 
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53.58 
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25 

18  31  40.02 

13.514 
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2      6.99 

2  12.9 

25 

21    6  50.03 

19.084 

18  35  38.0 

54.89 

2  49.7 

26 

18  37    4.19 

13.499 

24  59  47. 

5      8.16 

2  14.4 

26 

21  11  39.23 

19.018 

18  13  27.5 

56.03 

2  50.6 

27 

18  42  27.95 

13.480 

24  56    9. 

0    10.09 

2  15.7 

27 

21  16  26.86 

11.959 

17  .50  48.5 

57.90 

2  51.4 

28 

18  47  51.25 

13.459 

24  51  45. 

7    11.88 

2  17.2 

28 

21  21  12.91 

11.886 

17  27  41.7 

58.35 

2  52.2 

29 

18  53  14.00 

13.435 

24  46  38. 

0    13.73 

2  18.6 

29 

21  25  57.39 

11.880 

17    4    7.9 

50.46 

2  53.0 

30 

18  58  36.14 

13.408 

24  40  45. 

9    15.56 

2  20.1 

30 

21  30  40.28 

11.755 

16  40    7.8 

60.53 

2  53.8 

31 

19    3  57.60 

13.379 

24  34    9. 

9    17.38 

2  21.5 

31 

21  35  21.60 

11.689 

16  15  42.3 

61.67 

2  54.5 

32 

19    9  18.32 

13.346 

-24  26  50. 

1+19JU 

2  22.9 

32 

21  40    1.34 

11.693 

kl5  50  52.2 

+69.58 

2  55.3 

DayoftbeUonUi,     Itt. 

6th. 

nth. 

16th. 

21st. 

26th. 

Day  of  the  If  onth«     lat 

6th. 

nth. 

16th. 

21at 

7:5 

7.7 

26th. 

Semidiameter      6.0 
Hor.  Parallax       6J2 

6.3 

6:2 

6.4 

6':3 

6.5 

^.5 
6.7 

6% 

6.8 

Semidiameter      6.7 
Hor.  Parallax      7.0 

6'.9 
7.1 

7.1 
7.3 

7:3 
7.5 

7^ 
8.0 

+  preflxed  to  the  hourly  change  of  dedination,  indlcatea  that  north  declinations  are  increasing,  and  south  declinations  are 
decreasiog;  ~  indicates  that  north  declinations  are  decreasing^  sonth  dM^llnatlons  increasing. 
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3 
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45.40 

1  50.1  ! 
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36.98 

2  14.8 

7 

33  53  45.71 

7.981 

1  46.0  1 
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8 

33  56  40.30 

7J)67 

7  48    4.6    48.98 

1  44.9  ! 

g 
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XM 
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10 
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11 

21  36  47.89 
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X.6I 
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7.2a 
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IS 
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13 
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46.W 
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17 
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18 
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■7M( 
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41.19 
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18 

23  25  29.53 
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47.33 
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41.59 
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19 
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ao 
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30 
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' 

1  32.2 

21 
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7.SSS 
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2    3.G 

21 
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7.117 

3  37  42.7 

47.49 

1  31.1 

32 
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47.59 

1  30.0 

23 
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23 
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47.55 

128.9 

34 

22  13  34.33 

7.438 

12  10  52.8 

43.03 

1  59.8 

84 

33  43  34.43 

7.090 

3  40  40.4 

47.57 

1  27.8 

S5 

22  15  84.13 

7.48D 

11  53  36.9 

43.30 

1  58.9 

35 

23  45  34.46 

7.oea 
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47.59 
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m 
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1  57.9 

36 
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1  25.6 

37 
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43.89 
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37 

23  51    4.04 
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1  43  34.4 
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38 
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31 
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33 

32  36  11.14 

<-7.3e7 

-  9  49  55.8 

4-44.99 
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32 

0    5  10.17 

+7.037 

-0    8  29.1 
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1  18.8  : 

'flmulLed  +,«oi]thd«!llBftlbnu  — 
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GREENWICH  MEAN  TIME. 
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30 

1  20  48.47 

7.006 

8    8  15.6 

43.67 

0  48.1 

30 

• 

2  48  43.40 

7.197 

16  13  24.4 

33.68 

0  13.8 

31 

1  23  36.70 

7.011 
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3.8 

i:2 

3.8 

ix 

3.7 

2.1 
3.7 

Sei 
Ho 

nidiameter 
rizontal  Pari 

illax 

3.7 

3.6 

21 
3.6 

2:0 
3.6 

pr«flxed  to  the  boarly  change  of  declination,  Indicatet  tliat  north  decUnationi  are  increasing,  and  loath  deoUnatSona  are 
decreasing;  —  indicates  that  north  decUnationB  are  decreasing,  fonth  deeUnationB  Inereasing. 
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dS6 


MARS,  187da 


GREENWICH  MEAN  TIME. 


MAY. 


JUNE. 


0 

as 

IB 
Q 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
80 

2i 
28 
83 
84 
85 

86 
87 
88 

89 
30 

31 
38 


Apparent 

Right 
Aicension. 


Noon. 


h    m     B 
8  51  36.83 

8  54  89.85 

8  57  88.47 

3    0  15.89 

3    3    9.51 

3  6  3.33 
3  8  57.34 
3  11  51.55 
3  14  45.94 
3  17  40,58 

3  80  35.88 
3  83  30.88 
3  86  85.33 
3  89  80.68 
3  38  16.09 

3  35  11.73 
3  38  7.53 
3  41  3.50 
3  43  59.63 
3  46  55.98 

3  49  58,37 
3  58  48.97 
3  55  45.73 

3  58  48.63 

4  1  39.68 

4  4  36.88 
4  7  34.83 
4  10  31.71 
4  13  89.38 
4  16  87.06 


4  19  84.98 
4  88  88. 


Var.of 
R.  A. 
for  1 
Honr. 


Noon. 


8 

+7.905 
7,913 
7.999 
7.930 
7.938 

7.947 
7.9&5 
7.963 
7.970 
7.978 

7.965 
7.993 
7.300 
7.306 
7.315 

7.399 
7.399 
7.336 
7.349 
7.349 

7.355 
7.369 
7.368 
7.374 

7.380 

7.386 
7.3B9 
7.388 
7.403 
7.408 


Apparent 
Declination. 


Noon. 


+16  86  47!9+33!98 


89+7 


7.413 
r.418 


16  40  1.6 

16  53  5.4 

17  5  59.3 
17  18  43.1 

17  31  16.6 
17  43  39.8 

17  55  52.5 

18  7  54.6 
18  19  46.1 

18  31  86.8 
18  48  56.6 

18  54  15.4 

19  5  83.1 
19  16  19.7 

19  87  5.1 
19  37  39.1 
19  48  1.7 
19  58  18.7 
80  8  18.8 

80  18  0.1 
80  87  36.3 
80  37  0.7 
80  46  13.3 

80  55  14.0 

81  4  87 
81  18  39.4 
81  21  4.1 
81  89  16.6 
81  37  16.9 

8145    5.0 
+81  58  40.8 


Var.of 
Dec 
for  1 
Hour. 


Noon. 


39.87 
39.45 
39.03 
31.61 

31.18 
30.75 
30.31 
99.87 
99.49 

98.97 
98.51 
98.05 
97.58 
97.13 

96.66 
96.18 
95.70 
95.99 
94.74 

94.95 
93.76 
93.97 
99.78 
99.98 

91.78 
91.98 
90.78 
90.97 
19.76 

19.95 
+18.74 


Meridian 
Passage. 


h  m 
0  12.7 

0  11.7 

0  10.6 

0  9.6 

0  8.5 


0 
0 
0 
0 
0 


7.5 
6.4 
5.4 
4.3 
3,3 


0  8.3 

0  1.3 

5  0  0.9 
\  93  59.9 

93  58.9 

83  57.8 

83  56.8 
83  55.8 
83  54.8 
83  53.1 
83  58.1 

83  51.1 
83  50.8 
83  49.8 
83  48.8 
83  47.8 

83  46.8 
83  45.8 
83  44.2 
83  43.8 
83  48.3 

83  41.3 
83  40.3 


a 
o 

o 


1 
8 
3 
4 
5 

6 

7 

8 

9 

10 

11 
18 
13 
14 
15 

16 
17 
18 
19 
80 

81 
88 
83 
84 
85 

86 
87 
88 
89 
30 

31 
38 


Apparent 

Right 
Ascension. 


Noon. 


Var.of 
R.  A. 
for  1 

Hour. 


Noon. 


h  m  H 
4  88  88.89+7.418 
4  25  20.97:  7.499 
4  28  19.14|  7.496 
4  31  17.41    7.430 


Apparent 
Declination. 


Noon. 


4  34  15.77 

4  37  14.21 
4  40  12.71 
4  43  11.26 
4  46  9.86 
4  49  8.50 


4  58 
4  55 

4  58 

5  1 
5  4 


7.18 
5.88 
4.60 
3.38 
8.04 


5  7  0.75 
5  9  59.44 
5  18  58.11 
5  15  56.74 
5  18  55.33 

5  81  53.88 
5  84  58.38 
5  87  50.88 
5  30  49.80 
5  33  47.50 

5  36  45.78 
5  39  43.85 
5  48  41.88 
5  45  39.80 
5  48  37.61 


5  51  35.89 
5  54  38.84 


7.433 

7.436 
7.439 
7.441 
7.443 
7.444 

7.445 
7.446 
7.447 
7.447 
7,447 

7.446 
7.445 
7.444 
7.443 

7.441 

7.439 
7.436 
7.434 
7.431 
7.498 

7.494 
7.490 
7.416 
7.411 
7.406 


7.401 
+7. 


+81  52  4o!8 
88  0  4.8 
82  7  15.3 
22  14  13.9 
22  20  59.9 

22  27  33.4 
88  33  54.3 
88  40  8.6 
82  45  58.8 
88  51  41.2 

82  57  11.4 

83  3  88.8 
83  7  33.4 
83  18  85.8 
83  17    4.8 

83  81  30.4 
83  85  43.7 

23  89  44.3 
83  33  38.1 
83  37    7.1 

83  40  89.8 
83  43  38.8 
83  46  34.4 
83  49  17.8 
83  51  48.6 

23  54  6.7 
83  56  18.0 
83  58    4.5 

83  59  44.2 

84  1  11.3 


Var.of 
Dec 
fori 

Honr. 


Noon. 


84 

3951+84 


8  85.8 
3  27.6 


n 

+18.74 
18.99 
17.70 
17.18 
16^ 

16.13 
15.61 
15.08 
14.55 
14.09 

13.49 
19.96 
19.43 
11.89 
11.35 

10.89 

10.99 

9.76 

9.93 

8.69 

8.15 
7.61 
7.08 
6.55 
6.09 

5.49 
4.95 
4.49 
3.89 
3.37 

S.84 

+  9.31 


Meridian 


h     m 
23  40.3 

23  39.3 

23  38.4 

23  37.4 

23  36.4 

83  35.5 
83  34.5 
83  33.5 
23  32.6 
23  31.6 

23  30.6 
83  29.7 
83  88,7 
23  87.8 
23  86.8 

83  25.8 
83  84.9 
83  83.9 
23  82.9 
23  88.0 

23  81.0 
23  80.0 
23  19.1 
23  18.1 
83  17.1 

83  16.8 
83  15.8 
83  14^ 
83  13.8 
83  18.8 

83  11.3 
83  10^ 


Day  of  the  Month, 


8th. 


Semidiametor  2.0 

Horizontal  Parallax      3.6 


16th. 


2.0 
3.5 


24th. 


II 
2.0 

3.5 


89d. 


Day  of  the  Month, 


Ist. 


1^0 
3.5 


Semidiameter 
Horizontal  Parallax 


2.0 
3.5 


•th. 


3.5 


17th. 


it 

2.0 
3.5 


asth. 


3.5 


KOTX.~»Morth  deoUnations  are  marked  +,  south  declinations  -. 


MARS,  187$^. 


»»7 


GREENWICH  MEAN  TIME. 


JULY. 


AUGUST. 


S 

o 
S 

^« 
o 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
AicisDiion. 


Noon. 


h    m     s 
5  51  35.29 
5  54  32.84 

5  57  30.24 
C-   0  27.48 

6  3  24.55 

6  6  21.45 
6  9  18.16 
6  12  14.66 
6  15  10.95 
6  18    7.02 

6  21  2.87 
6  23  58.48 
6  26  53.84 
6  29  46.95 
6  32  43.79 


Var.of 
R.  A. 
for  1 
nonr. 


Noon. 


6  35  38.36 
6  38  32.(3( 
6  41  26.68 
6  44  20.41 
6  47  13.86 


■ 
+7.401 

7.385 

7.389 

7.383 

7.375 

7.367 
7.359 
7.350 
7.341 
7.339 

7.399 
7.319 
7.3QS 
7.991 
7J380 


Apparent 
Declination. 


Noon. 


7.968 
)  7.957 
7.945 
7.933 
7.221 


6  50  7.01 
6  52  59.86 
6  55  52.40 

6  58  44.63 

7  1  36.55 

7  4  28.14 
7  7  19.39 
7  10  10.30 
7  13  0.87 
7  15  51.09 


7  18  40.95 
7  21  30. 


7.909 
7.196 
7.183 
7.170 
7.157 

7.143 
7.199 
7.114 
7.100 
7.085 


45+7 


7.070 
.055 


e      f      /# 

+24  2  25.8 

24  3  27.6 

24  4  16.8 

24  4  53.3 

24  5  17.2 

24  5  28.7 

24  5  27.7 

24  5  14.3 

24  4  48.5 

24  4  10.3 

24  3  19.8 
24  2  17.1 
24  1  2.2 
23  59  35.2 
23  57  56.1 

23  56  5.1 
23  54  2.2 
23  51  47.4 
23  49  20.9 
23  46  42.6 

23  43  52.7 
23  40  51.3 
23  37  38.4 
23  34  14.1 
23  30  38.4 

23  26  51.5 
23  22  53.4 
23  18  44.2 
23  14  24.1 
23    9  53.1 

23    5  11.2 


Var.ot 

Dec. 

for  1 

Hoar. 


Noon, 


+  9.84 
9.31 
1.78 
1.96 
0.74 

+  0.99 

-0.30 

0.89 

1.34 

1.85 

9.36 
9.87 
3.38 
3.88 

4.38 

4.87 
5.37 
5.86 
6^ 

7.39 

7.80 
8.98 
8.75 
9.99 

9.69 
10.15 
10.61 
11.07 
11.59 

11.97 


+23     0  18.6-19.4S 


Meridian 
Paaiage. 


§ 

o 


h    m 
23  11.3 

23  10.3 

23    9.3 

23    8.3 

23    7.3 


23 
23 
23 
23 
23 


6.3 
5.3 
4.3 
3.3 
2.3 


23  1.3 
23  0.2 
22  59.2 
22  58.2 
22  57.2 

22  56.1 
22  55.1 
22  54.0 
22  53.0 
22  51.9 

22  50.9 
22  49.8 
22  48.7 
22  47.7 
22  46.6 

22  45.5 
22  44.4 
22  43.3 
22  42.2 
22  41.1 

22  40.0 
22  38.8 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
AMenaion. 


Noon. 


7  24  19.58 
7  27  8.*32 
7  29  56.68 
7  32  44.65 

7  35  32.23 
7  38  19.41 
7  41  6.17 
7  43  52.51 
7  46  38.44 

7  49  23.95 
7  52  9.03 
7  54  53.69 

7  57  37.92 

8  0  21.73 

8  3  5.10 
8  5  48.04 
8  8  30.54 
8  11  12.61 
8  13  54.25 

8  16  35.46 
8  19  16.23 
8  21  56.57 
8  24  36.47 
8  27  15.94 

8  29  54.97 
8  32  33.57 
8  35  11.73 
8  37  49.45 
8  40  26.72 


Var.of 
R.  A. 
for  1 
Honr. 


Noon. 


h    m     • 

7  21  30.451+7.055+23    0  18.6 


Apparent 
Declinatioo. 


Noon. 


II 


8  43    3.55 

8  45  39.93  4«.507 +19 


7.039 
7.023 
7.007 
6.991 

6.974 
6.957 
6.940 
6.932 
6.905 

6.887 
6.870 
6.8S3 
6.834 
6.816 

6.798 
6.780 
6.763 
6.744 
6.796 

6.706 
6.690 
6.673 
6.653 
6.635 

6.617 
6.599 
6.581 
6.569 
6.544 

6.585 


22  55  15.3 
22  50  1.5 
22  44  37.3 
22  39    2.7    14.16 


Var.of 
Dec. 
fori 
Honr. 


Noon, 


II 
-12.49 

19.86 

13.99 

13.73 


Meridian 


22  33  17.8 
22  27  22.9 
22  21  17.9 
22  15    3.0 

22    8  38.2 

22    2    3.7 

21  55  19.6 
21  48  26.0 
21  41  23.1 
21  34  10.8 

21  26  49.4 
21  19  18.9 
21  11  39.4 
21  3  51.0 
20  55  53.9 

20  47  48.1 
20  39  33.8 
20  31  11.1 
20  22  40.0 
20  14    0.7 

20  5  13.3 
19  56  17.9 
19  47  14.6 
19  38  3.6 
19  28  44.9 


19  19  18.7 
9  45.0 


14.58 
15.00 
15.49 
15.83 
16.94 

16.64 
17.04 
17.43 
17.89 
18.90 

18.58 
18.96 
19.33 
19.70 
90.06 

90.43 
20.77 
91.19 
91.47 
91.81 

99.14 
93.47 
99.80 
93.12 
93.44 

33.75 
-94.06 


h    m 

22  38.8 
22  37.7 
22  36.6 
22  35.4 
22  34.3 

22  33.1 
22  32.0 
22  30.8 
22  29.6 
22  28.4 

22  27.3 
22  26.1 
22  24.9 
22  23.6 
22  22.4 

22  21.2 

22  20.0 
22  18.7 
22  17.5 
22  16.2 

22  15.0 
22  13.7 
22  12.4 
22  11.1 
22    9.9 


22 
22 
22 
22 
22 

22 
22 


8.6 
7.2 
5.9 
4.6 
3.3 

2.0 
0.6 


Day  of  the  Month, 


Sd. 


Semidiameter  2.0 

Horizontal  Parallax      3.5 


nth. 


2'0 
3.5 


i9th. 


3.5 


37th. 


Day  of  the  Month, 


4th. 


3.5 


Samidiameter  2.0 

Horizontal  Parallax      3.6 


13th. 


si:o 

3.6 


30tfa. 


£l 
3.6 


38th. 


3.7 


•f  preflzed  to  tha  honriy  change  of  declination,  iadioatea  that  north  decUnationB  aro  inereaaing;  and  aoath  deeUnattoM 
decreating ;  —  indicates  that  north  decl!nationit  are  decreaiing  aooth  decUnationa  increaaing. 


S«8 


MARS,  1879 


GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

■ 

§ 

s 

1 

Apparent 

Right 
Ascension. 

Var.of 
R.  A. 
fori 
Honr. 

Apparent 
DecUnation. 

Vor.of 
Dec 
fori 
Hour. 

MeridUn 
Fatsage. 

• 

1 

1 

Apparent 
Aneention. 

Var.of 

R.  A. 

fori 

Hoar. 

Apparent 
Declination. 

Var.of 
Dec 
fori 

Hoor. 

1 

Meridian 
Paaugc 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

h    m      ■ 
8  45  39.93 

It 
+6.507 

o        /        // 

+19    9  45.0 

II          h    m 
-94.06  22    0.6 

h    m      0 
10    0  27.31 

+5.979+13  35  15.2 

II 
-30.99 

h    m 
21  17.0 

2 

8  48  15.87 

6.488 

19    0    4.0 

94.36'  21  59.3 

2 

10    2  50.46 

5.956 

13  22  49.6 

31.15 

21  15.4 

3 

8  50  51.35 

6.469 

18  50  15.9   94.65^  21  57.9 

3 

10    5  13.21 

5.940 

13  10  20.2 

31.30 

21  13.8 

4 

8  53  26.38 

6.450 

18  40  20.9   94.94  21  56.5 

4 

10    7  35.57 

5.924 

12  57  47.3 

31.45  21  12.3    1 

5 

8  56    0.95 

6.431 

18  30  18.9 

25.23;  21  55.2 

1 

5 

10    9  57,54 

5.907 

12  45  10.9 

31.59 

21  10.7 

6 

8  58  35.08 

6.419 

18  20  10.1 

25.51 

21  53.8 

6 

10  12  19.11 

5.891 

12  32  31.1 

31.73 

21    9.1 

7 

9    1    8.75 

6.394 

\S    9  54.6.  95.79'  21  52.4 

7 

10  14  40.30 

5.875 

12  19  48.1 

31.86|  21     7.5 

8 

9    3  41.97 

6.375 

17  59  32.5   96.06  21  51.0 

8 

10  17    1.10 

5.859 

12    7    2.0 

31.99  21     5.9 

9 

9    6  14.73 

6.356 

17  49    4.0 

96.33|  21  49.6  1 

9 

10  19  21.52 

5.843 

11  54  12.9 

39.11 

21    4.3 

10 

9    8  47.05 

6.337 

17  38  29.3 

26.58 

21  48.2 

10 

10  21  41.56 

5.897 

1 1  41  20.9 

32.23 

21    2.7 

11 

9  11  18.92 

6.318 

17  27  48.3 

96.84 

21  46.8 

11 

10  24    1.23 

5.811 

11  28  26.0 

32.34 

21     l.I 

12 

9  13  50.34 

6.300 

17  17    1.2 

97.00  21  45.4 

12 

10  26  20.53 

5.796 

11  15  28.4 

39.45  20  50.5 

13 

9  16  21.33 

6.atB 

17    6    8.1 

97.34  21  43.9 

13 

10  28  39.46 

5.781 

11    2  28.3| 

32.56   20  57.8 

14 

9  18  51.88 

6.964 

16  55    9.1 

97.58 

21  42.5 

14 

10  30  58.04 

5.767 

10  49  25.8< 

39.66 

20  56.2 

15 

9  21  22.00 

6.946 

16  44    4.4 

97.89 

21  41.0 

15 

10  33  16.26 

5.752 

10  36  20.8 

39.76 

20  54.5 

16 

9  23  51.69 

6.296 

16  32  54.1 

98.05 

21  39.6 

16 

10  35  34.14 

5.738 

10  23  13.5 

32.85 

20  52.9  ! 

17 

9  26  20.95 

6.210 

16  21  38.2 

96.98 

21  38.1 

17 

10  37  51,67 

5.723 

10  10    3.9 

33.94  20  51.2 

18 

9  28  49.79 

6.193 

16  10  16.9 

98.50 

21  36.7 

18 

10  40    8.86 

5.709 

9  56  52.3' 

33.03  20  49.6 

19 

9  31  18.20 

6.175 

15  58  50.2 

98.72 

21  35.2 

19 

10  42  25.72 

5.695 

9  43  38.6 

33.11 

20  47.9 

20 

9  33  46.20 

6.158 

15  47  18.3 

98.94 

21  33.7 

20 

10  44  42.23 

5.681 

9  30  23.0 

33.19 

1 

20  46.2 

81 

9  36  13.79 

6.141 

15  35  41.3 

29.15 

21  32.2 

21 

10  46  58.42 

5.667 

9  17    5.5 

33.96 

20  44.6 

22 

9  38  40.97 

6.194 

15  23  59.4 

99.35 

21  30.7 

22 

10  49  14.29 

5.654 

9    3  46.4 

33.33;  20  42.9 

23 

9  41    7.74 

6.107 

15  12  12.6 

99.55 

21  29.2 

23 

10  51  29.83 

5.640 

8  50  25.6 

33.40i  20  41.2 

24 

9  43  34.09 

6.090 

15    0  20.9 

99.75 

21  27.7 

24 

10  53  45.05 

5.697 

8  37    3.3 

1 

33.46|  20  39.5 

25 

9  46    0.04 

6.073 

14  48  24.6 

99.94 

21  26.2 

25 

10  55  59.94 

5.613 

8  23  39.6; 

33.51 

20  37.8 

26 

9  48  25.59 

6.056 

14  36  23.7 

30.13 

21  24.7 

26 

10  58  14.51 

5.600 

8  10  14.7 

33.56   20  36.1 

27 

9  50  50.73 

6.040 

14  24  18.4 

30.3J 

21  23.2 

27 

11    0  28.75 

5.587 

7  56  48.6 

33.61    20  34.4 

28 

9  53  15.47 

6.023 

14  12    8.7 

30.49 

21  21.6 

28 

11    2  42.67 

5.574 

7  43  21.5 

33.65J  30  32.7 

29 

9  55  39.82 

6.006 

13  59  54.9 

30.66 

2120.1 

29 

11    4  56.28 

5.561 

7  29  53.5J 

33.69  20  31.0 

30 

9  56    3.76 

5.989 

13  47  37,0 

30.83 

21  18.5 

30 

11    7    9.58 

5.547 

7  16  24.6 

33.79 

20  2i).3 

1 

31 

10    0  27.31 

5.972 

13  35  15.2 

•ill. 99 

21  17.0 

31 

11    9  22.55 

5.533 
+5.590 

7    2  55.0 

33.75  20  27.5 

32 

10    2  50.46 

+5.956 

+13  22  49.6-31.15 

21  15.4 

32 

11  11  35.20 

+  6  49  24.8 

-33.7?  20  25.8 

Da] 

J  of  the  Month, 

5th. 

ISth. 

2l8t 

29th. 

Day  of  the  Month, 

7th. 

tSth. 

5^3 
4.1 

93d. 

Slat 

Sei 
Ho 

nidiametor 
rizontal  Pan 

lillax 

3.7 

3.8 

i.2 
3.8 

2i2 
3.9 

Semidiameter 
Horizontal  Pan 

illax 

4.0 

2.4 
4.2 

2.5 
4.3 

MOTK.— North  declinations  are  marked  +,  loathdeclinationii  — . 
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GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

• 
1 

Ap]>arest 

Sight 
AioeiuioD. 

Var.of 

R  A. 

fori 

Hour. 

Apparent 
DeeUnatton. 

Var.of 
Dec 
fori 

Hoar. 

Meridian 
PawagB. 

• 

1 

1 

Apparent 
Right 

Ascension. 

Var.of 
R  A. 
fori 
Hour. 

Apparent 
DeclinatioD. 

Var.of 

Dec. 

fori 

Honr. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon, 

Noon, 

Noon, 

Noon. 

Noon, 

Noon. 

1 

h    m      » 
11  11  35.20 

8 

+5.590 

0     t     it 
+  6  49  24.8 

-33.77 

h    m 
20  25.8 

1 

h    m      M 
12  15  36.65 

+5.155 

0      /      // 
+  0    7  58.4 

-S9.54 

h    ni 
19  31.5 

2 

11  13  47.53 

5.507 

6  35  54.2 

33.79 

20  24.0 

2 

12  17  40.22 

5.149 

-05    1.3 

39.43 

19  29.6 

3 

U  15  59.54 

5.494 

6  22  23.2 

33.80 

20  22.3 

3 

12  19  43.48 

5.199 

0  17  58.3 

39.39 

19  27.7 

4 

11  18  11.24 

5.481 

6    8  52.0 

33.81 

20  20.6 

4 

12  21  46.43 

1   5.117 

0  30  52.5 

39.91 

19  25.8 

5 

11  20  22.63 

5.468 

5  55  20.6 

33.81 

20  18.8 

5 

12  23  49.08 

5.104 

0  43  44.0 

39.09 

19  23.9 

6 

11  22  33.71 

5.456 

5  41  49.2 

33.81 

20  17.0 

6 

12  25  51.42 

5.091 

0  56  32.6 

31.97 

19  22.0 

7 

11  24  44.49 

5.443 

5  28  17.9 

33.80 

20  15.3 

7 

12  27  53.46 

5.078 

1    9  18.3 

31.84 

19  20.1 

8 

11  26  54.96 

5.430 

5  14  46.7 

33.80 

20  13.5 

8 

12  29  55.18 

5.065 

1  22    0.9 

31.71 

19  18.2 

9 

11  29    5.12 

5.417 

5    1  15.7 

33.79 

20  11.7 

9 

12  31  56.59 

5.0S9 

1  34  40.4 

31.58 

19  16.3 

10 

11  31  14.99 

5.405 

4  47  45.1 

33.77 

20  10.0 

10 

12  33  57.69 

5.U39 

1  47  16.8 

31.45 

19  14.3 

11 

11  33  24.56 

5.393 

4  34  14.9 

33.75 

20    8.2 

11 

12  35  58.47 

5.096 

1  59  49.8 

31.31 

19  12.4 

12 

11  35  33.84 

5.381 

4  20  45.2 

33.73 

20    6.4 

12 

12  37  58.93| 

5.013 

2  12  19.5 

31.17 

19  10.5 

13 

11  37  42.84 

5.369 

4    7  16.1 

33.70 

20    4.6 

13 

12  39  59.07 

4.999 

2  24  45.8 

31.09 

19    8.5 

14 

11  39  51.55 

5.357 

3  53  47.6 

33.67 

20    2.8 

14 

12  41  58.90 

4.986 

2  37    8.6 

30.88 

19    6.6 

15 

11  41  59.98 

5.»I5 

3  40  19.9 

33.64 

20    1.0 

15 

12  43  58.41 

4.973 

2  49  27.9 

30.73 

19    4.6 

16 

11  44    8.13 

5.334 

3  26  53.1 

33.60 

19  59.2 

16 

12  45  57.59 

4.960 

3    1  43.5 

30.58 

19    2.7 

17 

11  46  16.00 

5.399 

3  13  27.1 

33.56 

19  57.4 

17 

12  47  56.45 

4.946 

3  13  55.4 

30.49 

19    0.7 

18 

11  48  23.59 

5.311 

3    0    2.2 

33..59 

19  55.5 

18 

12  49  54.97 

4.938 

3  26    3.4 

30.96 

18  58.7 

19 

11  50  30.90 

5.999 

2  46  38.4 

33.47 

19  53.7 

19 

12  51  53.14 

4.917 

3  38    7.6 

30.09 

18  56.8 

20 

11  52  37.94 

5.988 

2  33  15.9 

33.49 

19  51 .9 

20 

12  53  50.97 

4.909 

3  50    7.8 

99.99 

18  54.8 

21 

11  54  44.70 

5.976 

2  19  54.7 

33.36 

19  50.1 

21 

12  55  48.45 

4.887 

4    2    3.9 

99.75 

18  52.8 

22 

11  56  51.18 

5.965 

2    6  34.9 

33.30 

19  48.2 

22 

12  57  45.56 

4.879 

4  13  55.8 

99.57 

18  50.8 

23 

11  58  57.39 

5.953 

1  53  16.5 

33.93 

19  46.4 

23 

12  59  42.30 

4.856 

4  25  43.4 

99.39 

18  48.8 

24 

12    1    3.31 

5.941 

1  39  59.8 

33.16 

19  44.5 

24 

13    1  38.66 

4.840 

4  37  26.5 

99.91 

18  46.8 

25 

12    3    8.95 

5.999 

1  26  44.9 

33.0^ 

19  42.7 

25 

13    3  34.63 

4.894 

4  49    5.2 

99.09 

18  44.8 

26 

12    5  14.30 

5.917 

1  13  31.8 

33.01 

19  40.8 

26 

13    5  30.19 

4.807 

5    0  39.2 

98.89 

18  42.8 

27 

12    7  19.37 

5.905 

1    0  20.7 

39.99 

19  39.0 

27 

13    7  25.34 

4.789 

5  12    8.5 

98.69   18  40.7 

28 

12    9  24.14 

5.193 

0  47  11.7 

39.83 

19  37.1 

28 

13    9  20.07 

4.779 

5  23  32.9 

98.49    18  38.7 

29 

12  1 1  28.61 

5.J80 

0  34    5.0 

39.74 

19  35.2 

29 

13  11  14.38 

4.754 

5  34  52.5 

98.91   18  36.7 

30 

12  13  32.78 

5.168 

0  21    0.5 

39.64 

19  33.4 

30 

13  13    8.25 

4.735 

5  46    7.1 

98.00 

18  34.6 

31 

12  15  36.65 

5.155 

+  0    7  58.4 

39.54 

19  31.5 

31 

13  15    1.66 

4.716 

5  57  16.6 

97.79 

18  32.6 

32 

12  17  40.22 

-t^.149 

-  0    5    1.3 

-39.43 

19  29.6 

32 

13  16  54.62 

+4.697 

-68  21.0hw.57 

18  30.5 

Day  of  the  Month, 

8th. 

16th. 

94th. 

S9d. 

Day  of  the  Month, 

9d. 

tOth. 

18th. 

2«th. 

SIth. 

Semidiameter 
Horizontal  Pan 

Lllax 

4.4 

2% 
4.6 

2.7 
4.8 

2.8 
4.9 

Semidiameter 
Hor.  Parallax 

^:8 
4.9 

2.9 
5.2 

II 
3.1 

5.4 

5.7 

3.4 
6.0 

+  prefixed  to  the  honriy  change  of  deeHoation,  indicates  that  north  decUnatioDB  are  increashig,  and  south  deeUnations  are 
decreasing;  —  indicates  that  north  declinations  are  decreasing,  south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

• 

§ 

o 

Apparent 

Right 
Aiicension. 

Var.of 
R.A. 
for  1 
Hoar. 

Apparent 
Declination. 

Var.of 
Dec. 
fori 

Hoar. 

Meridian 
Passage. 

• 

Apparent 

Right 
Ascension. 

Var.ol 
R.A. 
fori 
Hoor. 

Apparent 
Decllnatitm. 

Var.of 

Dec 

fori 

Honr. 

Meridian 
Passage. 

1 

Noon. 

Noon. 

Noon, 

Noon, 

55" 

Noon, 

Noon. 

Noon, 

Noon. 

b    m      s 
7  55  26.61 

■ 
-1.307 

O        /         // 

+21  13  11.9 

+3.99 

h     m 
13  11.2 

1 

h    m     8 
7  38  22.42 

-1.277+22    o'35.'2 

+3ja3 

h     m 
10  52.3 

2 

7  54  55.05 

1.323 

21  14  47.8 

4.01 

13    6.7      2 

7  37  51.98 

1.300 

22    1  51.9 

3.17 

10  47.9 

3 

7  54  23.17 

1.335 

21  16  24.1 

4.03 

13    2.2      3 

7  37  21.96 

1.341 

22    3    7.1 

3.10 

10  43.4 

4 

7  53  50.90 

1.348 

21  18    0.8 

4.03 

12  57.8      4 

7  36  52.39 

1J333 

22    4  20.8 

3.04 

10  39.0 

5 

7  53  18.44 

1.361 

21  19  37.7 

4.04 

12  53.3 

1    5 

7  36  23.29 

1.309 

22    5  32.9 

9.98 

10  34.6 

6 

7  52  45.64 

J. 379 

21  21  14.8 

4.05 

12  48.8 

6 

7  35  54.67 

l.lffi 

22    6  43.5 

9.91 

10  30.2 

7 

7  52  12.60 

1.383 

21  22  52.0 

4.05 

12  44.3  1    7 

7  35  26.r>G 

1.160 

22    7  52.5 

9.84 

10  25.8 

8 

7  51  39.34 

1.390 

21  24  29.2 

4.05 

12  39.9 

8 

7  34  58.99 

1.137 

22    8  59.8 

9.77 

10  21.4 

9 

7  51    5.89 

1.397 

21  26    6.4 

4.05 

12  35.4 

9 

7  34  31.98 

1.114 

22  10    5.4 

9.70   10  17.0    1 

10 

7  50  32.26 

1.404 

21  27  43.6 

4.05 

12  30.9 

10 

7  34    5.54 

1.090 

22  11    9.4 

9.fi3 

10  12.7 

11 

7  49  58.48 

1.410 

21  29  20.7 

4.04 

12  26.4 

11 

7  33  39.68 

1.065 

22  12  11.7 

9.56 

10    8.3 

12 

7  49  24.58 

1.414 

21  30  57.4 

4.03 

12  21.9 

12 

7  33  14.44 

1.039 

22  13  12.2 

9.49   10     4.0    1 

13 

7  48  50.60 

1.417 

21  32  33.9 

4.01 

12  17.4 

13 

7  32  49.83 

1.019 

22  14  11.0 

9.41 

9  59.7 

14 

7  48  16.56 

1.419 

21  34    9.9 

3.99 

12  12.9 

14 

7  32  25.85 

0.985 

22  15    8.0 

9.34 

9  55.4 

15 

7  47  42.48 

1.4S0 

21  35  45.4 

3.97 

12    8.4 

15 

7  32    2.52 

0.958 

22  16    3.2 

9.96 

9  51.1 

16 

7  47    8.40 

1.420 

21  37  20.4 

3.95 

12    .3.9 

16 

7  31  39.87 

0.930 

22  16  56.6 

9.19 

9  46.8 

17 

7  46  34.33 

1.419 

21  38  54.8 

3.93 

11  59.4 

17 

7  31  17.90 

0.901 

22  17  48.2 

9.11 

9  42.5 

18 

7  46    0.30 

1.416 

21  40  28.4 

3.89 

11  54.9 

18 

7  30  56.62 

0.879 

22  18  38.0 

9.04 

9  38.2 

19 

7  45  26.34 

1.413 

21  42    1.4 

3.86 

11  50.4 

19 

7  30  36.05 

0.849 

22  19  26.0 

1.96 

9  33.9 

20 

7  44  52.47 

1.409 

21  43  33.6 

3.88 

11  45.9 

20 

7  30  16.20 

0.819 

22  20  12.2 

1.89 

9  29.6 

21 

7  44  18.73 

1.403 

21  45    4.9 

3.78 

11  41.4 

21 

7  29  57.08 

0.781 

22  20  56.6 

1.81 

9  25.4 

22 

7  43  45.14 

1.396 

21  46  35.2 

3.74 

11  36.9 

22 

7  29  38.70 

0.750 

22  21  39.1 

1.74 

9  21.2 

23 

7  43  11.72 

1.389 

21  48    4.5 

3.70 

1 1  32.4 

23 

7  29  21.07 

0.719 

22  22  19.8 

1.66     9  17.0  II 

24 

7  42  38.49 

1.380 

21  49  32.7 

3.66 

11  28.0 

24 

7  29    4.19 

0.687 

22  22  58.7 

1.59 

9  12.8 

25 

7  42    5.47 

1.371 

21  50  59.8 

3.61 

11  23.5 

25 

7  28  48.08 

0.655 

22  23  35.7 

1.51 

9    8.6 

26 

7  41  32.69 

1.360 

21  52  25.8 

3.56 

11  19.0 

26 

7  28  32.75 

0.693 

22  24  10.9 

1.43 

9    4.4 

27 

7  41    0.18 

1.348 

21  53  50.6 

3.51 

11  14.5 

27 

7  28  18.19 

0.590 

22  24  44.2 

1.35      9     0.2 

28 

7  40  27.97 

1.336 

21  55  14.1 

3.46 

11  10.1 

28 

7  28    4.41 

0.556 

22  25  15.7 

1.26      8  56.0 

29 

7  39  50.06 

1.333 

21  56  36.4 

3.41 

11    5.6 

29 

7  27  51.42 

0.534 

22  25  45.4 

1.90!    8  51.9 

30 

7  39  24.48 

1.309 

21  57  57.4 

3.35 

11    1.1 

30 

7  27  39.24 

0.491 

22  26  13.2 

1.13 

8  47.8 

31 

7  38  53.26 

1.S94 

21  59  17.0 

3.39 

10  56.7 

31 

7  27  27.87 

0.458 

22  26  39.2 

1.05 

8  43.7 

32 

7  38  22.42 

-1.377 

+22    0  35.21  +3.93 

10  52.3 

32 

7  27  17.31 

-0.494I+2227    3.4 

+0.96 

8  39.6 

Daj 

r  of  the  Month. 

tst. 

Uth. 

2Ut 

Slst. 

Day  of  the  Month.                let. 

11th. 

9l8t. 

Slsk 

Pol 
Ho 

lar  Semidian 
rizontal  Par 

leter    2^!o 
allnx      2.1 

2^!l 
2.1 

22!l 
2.1 

2l'.9 
2.1 

Polar  Semidiameter    21.8 
Horizontal  Parallax      2.1 

It 
21.5 

2.0 

2i!o 

2.0 

§1 
20.4 

1.9 

Note.— North  dedinationB  are  marked  +,  south  declinations  — .    +  prefixed  to  the  hourly  change  of  declination.  Indicates  that 

south  declinatkim 
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a 
o 

o 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


GREENWICH  MEAN  TIME. 


MARCH. 


Apparent 

Right 
AMenslon. 


Noon. 


7  27  39.24  -0,m 

7  27  27.87  0.4M 

7  27  17.31  0.424 

7  27    7.56  0.389 

7  26  58.63  0.3S5 

7  26  50.53  0.390 

7  26  43.26  0.986 

7  26  36.82  0.251 

7  26  31.22  0.916 

7  26  26.46  0.181 

7  26  22.54  0.146 

7  26  19.46  O.lii 

7  26  17.22  0.076 

7  26  15.82  0.041 
7  26  15.26|h>.006 


7  26  15.54 
7  26  16.66 
7  26  18.61 
7  26  21.38 
7  26  24.97 

7  26  29.38 
7  26  34.61 
7  26  40.65 
7  26  47.50 
7  26  55.14 

7  27  3.58 
7  27  12.81 
7  27  22.82 
7  27  33.62 
7  27  45,19 


Var.of 
R.  A. 
for  1 
Hoar. 


Noon. 


40.099 
0.064 
0.098 
0.133 
0.167 

0.901 

0.935 

0.9( 

0.309 

0.335 

0.368 
0.401 
0.434 
0.466 
0.498 

0.530 


Apparent 
Deeliuacion. 


Noon, 


+22  26  13.2 
22  26  39.2 
22  27  3.4 
22  27  25.8 
22  27  46.4 

22  28  5,2 
22  28  22.1 
22  28  37.2 
22  28  50.5 
22  29  2.0 

22  29  11.7 
22  29  19.7 
22  29  25.9 
22  29  30.3 
22  29  32.9 

22  29  33.7 
22  29  32.7 
22  29  30.0 
22  29  25.6 
%  29  19.4 

22  29  11.4 
22  29  1.7 
22  28  50.3 
22  28  37.2 
22  28  22.4 

22  28  5.9 
22  27  47,7 
22  27  27.8 
22  27  6.1 
22  26  42.7 

22  26  17.6 


Var.of 
Deo. 
fori 
Hoar. 


Noon. 


7  27  57.54 

7  28  10.6640.5691+22  25  50.8  -1.15 


It 
+1,13 

1.05 

0,96 

0.90 

0.89 

0.74 
0.67 
0.59 
0.59 
0.44 

0.37 
0.30 
0.93 
0.15 
40.08 

0.00 
-O.08 
0.15 
0.93 
0.30 

0.37 
0.44 
0.51 
0.58 
0.65 

0.79 
0.79 
0.87 
0.94 
1.01 

1.08 


Meridian 
Faaaage. 


h  m 
8  47.8 
8  43.7 
8  39.6 
8  35.5 
8  31.4 

8  27.3 
8  23.2 
8  19.2 
8  15.2 
8  11.2 

8  7.2 
8  3.2 
7  59.3 
7  55.3 
7  51.4 

7  47.4 
7  43.5 
7  39.6 
7  35.7 
7  31.8 

7  28.0 
7  24.1 
7  20.3 
7  16.5 
7  12.7 

7  8.9 
7  5.1 
7  1.4 
6  57.7 
6  54.0 

6  50.3 
6  46.6 


APRIL. 


5 

a 


& 

Q 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Aacensioo. 


Noon. 


Var.of 
R.  A. 
fori 
Honr. 


Noon. 


II 


h    m     M 

7  28  10.66+0.563+22  25  50.8 


Apparent 
Declination. 


Noon. 


7  28  24,55 
7  28  39.19 
7  28  54.58 
7  29  10.72 

7  29  27.60 
7  29  45.21 
7  30  3.55 
7  30  22.62 
7  30  42.40 

7  31  2.88 
7  31  24.06 
7  31  45.93 
7  32  8.48 
7  32  31.70 

7  32  55.59 
7  33  20.13 
7  33  45.31 
7  34  11.13 
7  34  37.58 

7  35  4.65 
7  35  32.33 
7  36  0.61 
7  36  29.48 
7  36  58.95 

7  37  29,00 
7  37  59.62 
7  38  30.80 
7  39  2.54 
7  39  34.83 


7  40    7.67 
7  40  41. 


0.594 
0.696 
0.657 
0.688 

0.719 
0.749 
0.779 
0.809 
0.839 

0.868 
0.897 
0.995 
0.953 
0.981 

1.009 
1.036 
1.063 
1.089 
1.115 

1.141 
1.166 
1.191 
1.916 
1.940 

1.964 
1.987 
1.311 
1.334 
1.357 


06k-i 


1.38U 
[.409 


Var.of 

Dec. 

for  1 

Hour. 


Noon. 


22  25  22.4 
22  24  52.3 
22  24  20.5 
22  23  47.0 

22  23  11.9 
22  22  35.1 
22  21  56.6 
22  21  16.3 
22  20  34.3 

22  19  50.7 
22  19  5.4 
22  18  18.4 
22  17  29.8 
22  16  39.5 

22  15  47.5 
22  14  53.8 
22  13  58.4 
22  13  1.4 
22  12    2.7 

22  11  2.3 
22  10  0.2 
22  8  56.5 
22  7  51.1 
22    6  44.0 

22  5  35.3 

22  4  24.9 

22  3  12.8 

22  1  59.0 

22  0  43.5 

21  59  26.4 

+21  58    7.6 


II 
-1.15 

1.99 

1.99 
1.36 
1.43 

1.50 
1.57 
1.64 
1.71 
1.78 

1.85 
1.99 
1.99 
9.06 
9.13 

9.90 
9.97 
9.34 
9.41 
9.48 

9.55 
9.69 
9.69 
9.76 
9.83 

9.90 
9.97 
3.04 
3.11 
3.18 

3.95 
-3.32 


Meridian 
Passage. 


h     m 
6  46.6 

6  42.9 

6  39.2 

6  35.5 

6  31.8 

6  28.2 
6  24.5 
6  20.9 
6  17.3 
6  13.7 

6  10.1 
6  6.5 
6  2.9 
5  59.4 
5  55.8 

5  52.2 

5  48.7 
5  45.2 
5  41.7 
5 '38.2 

5  34.7 
5  31.3 
5  27.8 
5  24.4 
5  21.0 

5  17.6 
5  14.2 
5  10.8 
5  7.4 
5    4.0 

5  0.6 
4  57.2 


Day  of  the  Month, 


1st 


Polar  Semidiameter    20.6 
Horizontal  Parallax      1.9 


Uth. 

aist. 

2()i) 
1.9 

19.4 
1.8 

SUt. 


Day  of  the  Month, 


1st. 


It 
18.8 

1.8 


11^ 


Polar  Semidiameter    18.7 
Horizontal  Parallax      1.8 


nth. 


II 
18.1 

1.7 


9lBt 


II 
17.6 

1.7 


Slst. 


II 
17.1 

1.6  i 


north  declinations  ore  Increairing,  and  tonth  deeUaattons  are  deereailDg;  —  indicates  that  north  dedinatioiu  are  decreasfaig, 
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GREENWICH  MEAN  TIME, 

MAY. 

JUNE. 

• 

§ 

Ap|»arent 

Right 
ABceiuion. 

Var.of 
R.  A. 
for  1 
Hour. 

ApiMurent 
DaeUnutloxL 

Var.of 
Dee. 
for  1 
Hour. 

Meridifin 
Passage. 

% 
•3 

Q 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.  A. 
fori 
Hoar. 

Apparent 
Declination. 

Var.of 

Dec 

fori 

Honr. 

Meridian 
Paasage. 

Noon. 

Noon. 

Noon. 

Noon. 
-3.25 

Noon. 

Noon. 

Noon. 

Noon. 

1 

h    m     H 
7  40    7.67 

+1.380 

+21°  59  26!4 

h     m 
5    0.6 

h    m     M 
8    0  52.93 

8 

+1.917 

O        t         II 

+21    5  38.7 

II 
-^.42 

ta     m 
3  19.4 

2 

7  40  41.06 

1.409 

21  58    7.6 

3.33 

4  57.2 

2 

8    1  39.09 

1.930 

21    3  27.9 

5.49|     3  16.2 
5.56      3  13.0  1 

3 

7  41  14.97 

1.494 

21  56  47.1 

3.39 

4  53.8 

3 

8    2  25.55 

1.942 

21    1  15.4 

4 

7  41  49.40 

1.445 

21  55  24.9 

3.46 

4  50.5 

4 

8    3  12.30 

1.954 

20  59    1.3 

5.63 

3    9.9 

5 

7  42  24.35 

1.467 

21  54    0.9 

3.53 

4  47.1 

5 

8    3  59.34 

1.966 

20  56  45.5 

5.70 

3    6.8 

6 

7  42  59.81 

1.468 

21  52  35.2 

3.60 

4  43.7 

6 

8    4  46.66 

1,977 

20  54  28.0 

5.77 

3    3.6 

7 

7  43  35.76 

1.509 

21  51    7.9 

3.67 

4  40.4 

7 

8    5  34.25 

1.988 

20  52    8.9 

5.83 

3    0.4 

8 

7  44  12.21 

1.599 

21  49  39.0 

3.75 

4  37.1 

8 

8    6  22.10 

1.999 

20  49  48.2 

5.90 

2  57.3 

9 

7  44  49.14 

1.549 

21  48    8.4 

3.89 

4  33.8 

9 

8    7  10.21 

9.010 

20  47  25.9 

5.97 

2  54.2 

10 

7  45  26.54 

1.568 

21  46  36.1 

3.89 

4  30.5 

10 

8    7  58.58 

2.021 

20  45    2.0 

6.04 

2  51.0 

11 

7  46    4.41 

1.587 

21  45    2.0 

3.96 

4  27.2 

11 

8    8  47.20 

2.031 

20  42  36.4 

6.10 

2  47.9  ! 

12 

7  46  42.73 

1.606 

21  43  26.2 

4.03 

4  23.9 

12 

8    9  36.05 

2.040 

20  40    9.2 

6.16 

2  44.8 

13 

7  47  21.50 

1.695 

21  41  48.8 

4.10 

4  20.6 

13 

8  10  25.12 

2.049 

20  37  40.5 

6.23 

2  41.7 

14 

7  48    0.71 

1.643 

21  40    9.7 

4.17 

4  17.3 

14 

8  11  14.41 

2.058 

20  35  10.2 

6.30 

2  38.5 

15 

7  48  40.35 

1.661 

21  38  28.9 

4.24 

4  14.0 

15 

8  12    3.92 

2.067 

20  32  38.3 

6.36 

2  35.4 

1 

16 

7  49  20.41 

1.676 

21  36  46.4 

4.31 

4  10.8 

\^ 

8  12  53.64 

9.076 

20  30    4.9 

6.43 

1 
2  32.3  1 

17 

7  50    0.89 

1.695 

21  35    2.2 

4.38 

4    7.5 

17 

8  13  43.57 

2.084 

20  27  30.0 

6.49 

2  29.2 

18 

7  50  41.78 

i.7ia 

21  33  16.3 

4.45 

4    4.2 

18 

8  14  33.69 

2.092 

20  24  53.5 

6.55 

2  26.1 

19 

7  51  23.07 

1.729 

21  31  28.8 

4.59 

4    0.9 

19 

8  15  24.00 

2.100 

20  22  15.5 

6.63 

2  23.0 

20 

7  52    4.75 

1.745 

21  29  39.6 

4.59 

3  57.7 

20 

8  16  14.50 

2.108 

20  19  35.9 

6.68 

2  19.9 

21 

7  52  46.82 

1.761 

21  27  48.7 

4.66 

3  54.4 

21 

8  17    5.18 

2.116 

20  16  54.8 

6.75 

2  16.8 

22 

7  53  29.26 

1.776 

21  25  56.1 

4.73 

3  51.2 

22 

8  17  56.04 

2.133 

20  14  12.2 

6.81 

2  13.7 

23 

7  54  12.07 

1.791 

21  24    1.9 

4.80 

3  48.0 

23 

8  18  47.07 

2.130 

20  ri  28.2 

6.87 

2  10.6 

24 

7  54  55.24 

1.806 

21  22    6.0 

4.87 

3  44.8 

24 

8  19  38.27 

2.137 

20    8  42.6 

6.93 

2    7.5 

25 

7  55  38.77 

1.891 

21  20    8.4 

4.94 

3  41.6 

25 

8  20  29.63 

2.143 

20    5  55.5 

6.99 

2    4.5 

26 

7  56  22.65 

1.835 

21  18    9.1 

5.00 

3  38.4 

26 

8  21  21.15 

2.150 

20    3    6.9 

7.05 

2    1.4 

1 

27 

7  57    6.87 

1.850 

21  16    8.2 

5.07 

3  35.2 

27 

8  22  12.83 

3.156 

20    0  16.9 

7.11 

1  58.3 

28 

7  57  51.43 

1.864 

21  14    5.6 

5.14 

3  32.1 

28 

8  23    4.65 

2.163 

19  57  25.4 

7.17 

1  55.2 

29 

7  58  36.32 

1.678 

21  12    1.4 

O.ill 

3  28.9 

29 

8  23  56.61 

2.168 

19  54  32.5 

7.23 

152^ 

30 

7  59  21.54 

1.891 

21    9  55.5 

5.S8 

3  25.7 

30 

8  24  48.70 

2.173 

19  51  38.1 

7.29 

1  49.1 

31 

8    0    7.08 

1.904 

21    7  47.9 

5.35 

3  22.5 

31 

8  25  40.92 

2.179 

19  48  42.3 

7^ 

146.0 

32 

8    0  52.93 

+1.917 

+21    5  38.7 

-6.4Q 

3  19.4 

32 

8  26  33.26 

1+9.184 

+19  45  45.1 

-7.41 

143.0 

Da: 

f  of  the  Months 

Ut. 

nth. 

aiat. 

// 
15.9 

1.5 

Doj 

r  of  the  Month, 

_ 

Ist 

11th. 

aist 

»Bt. 

Po 
Hfl 

[ar  Semidian 
trizontal  Par 

leter 
ailax 

17".l 
1.6 

1.6 

16i2 
1.5 

Pol 
Ho 

ar  idemidiaiK 
rizontat  Pan 

leter 
illax 

1{>'.9 
1.5 

15.6 
1.5 

II 

15.3 
1.4 

II 
15.1 

14 

HOTB.— North  deelinationf  are  marked  +,  aoath  decUnations  -.    +  prefixed  to  the  hourly  change  of  declination,  indlcafces  that 

■oath  decUaadoot 
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d33 


a 
o 

S 


1 

2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


GREENWICH  MEAN  TIME. 


JULY 


Apparent 

Bight 
Aaoenikm. 


Noon, 


h  m  s 
8  25  40.92 
8  26  33.26 
8  27  25.73 
8  28  18.32 
8  29  11.02 

8  30  3.82 
8  30  56.72 
8  31  49.71 
8  32  42.78 
8  33  35.92 

8  34  29.14 
8  :)5  22.43 
8  36  15.79 
8  37  9.20 
8  38  2.66 

8  38  56.17 
8  39  49.73 
8  40  43.32 
8  41  36.94 
8  42  30.60 

8  43  24.29 
8  44  18.00 
8  45  11.72 
8  46  5.46 
8  46  59.21 

8  47  52.96 
8  48  46.72 
8  49  40.47 
8  50  34.21 
8  51  27.94 

8  52  21.65 
6  53  15. 


Var.of 
XL  A. 
fori 
noQr. 


Noon, 


Apparent 
Declination. 


Noon. 


-(4.179'+19  48  42.3 
9.184  19  45  45.1 
3.189  19  42  46.5 
9.194  19  39  46.6 
9.1081  19  36  45.3 


Var.of 
Dec. 
for  1 

Hoar. 


Noon. 


9.90aj 
9.906 
9.910 
9.913 
9.916 

9.919 
9.999 
9.994 
9.996 
9J296 

9.930 
9.939 
9.934 
9.935 
9J»6 

9.937 
9.338 
9.939 
9.939 

9JM0 

9J940 
9.940 
9.940 
9.939 
9.330 

3.938 


34-Hi.937-|-18 


19  33  42.6 
19  30  38.6 
19  27  33.3 
19  24  26.7 
19  21  18.7 

19  18  9.4 
19  14  58.9 
19  11  47.1 
19  8  34.1 
19  5  20.0 

19  2  4.7 

18  .58  48.2 
18  55  30.6 
18  52  11.9 
18  48  52.0 

18  45  31.0 
18  42  8.9 
18  38  45.8 
18  35  21.6 
18  3i  56.4 

18  28  30.1 
18  25  2.8 
18  21  34.6 
18  18  5.4 
18  14  35.2 

18  11    4.2 
7  32.3 


-7.35 
7.41 
7.47 
7.53 
7.50 

7.65 
7.70 
7.76 
7.81 
7.86 

7.91 
7.96 
8.01 
8.06 
8.11 

8.16 

8.91 

8.96i 

8.31 

8.35 

8.40 
8.44 
8.49 
8.53 
8.58 

8.68 
8.66 
8.70 
8.74 
8.78 

8.89 
-8.86 


AUGUST. 


Meridian 
Passage. 


h  m 
1  46.0 

1  43.0 

1  -40.0 

1  36.9 

1  33.8 

1  30.7 
1  27.7 
1  24.6 
1  21.6 
1  18.5 

1  15.5 

1  12.4 

1  9.4 

1  6.3 

1  3.3 

1  0.3 
0  57.2 
0  54.2 
0  51.2 
0  48.1 

0  45.1 
0  42.0 
0  39.0 
0  36.0 
0  32.9 

0  29.9 
0  26.9 
0  23.8 
0  20.8 
0  17.8 

0  14.7 
0  11.7 


o 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 

29 
30 

31 
32 


Apparent 

Bight 
Axoension. 


Var.of 
B.  A. 
for  1 
Hour. 


Noon, 


Noon, 


h    m     s 
8  53  15.34 

8  54    9.00 

8  55    2.63 

8  55  56.22 

8  56  49.77 

8  57  43.29 
8  58  36.71 

8  59  30.10 

9  0  23.43 
9    1  16.69 

9  2    9.88 

9  3    2.99 

9  3  56.01 

9  4  48.94 

9  5  41.78 

9  6  34.52 
9  7  27.16 
9  8  19.69 
9  9  12.12 
9  10    4.44 

9  10  56.65 
9  11  48.74 
9  12  40.70 
9  13  32.54 
9  14  24.25 

9  15  15.82 
9  16  7.25 
9  16  58.53 
9  17  49.67 
9  18  40.66 


Apparent 
Declination. 


Noon, 


Var.of 
Dec. 
fori 
Hoor. 


Noon. 


+3.937+18  7  32.3 
9W  18  3  50.5 
9.935  18  0  25.9 
9.933  17  56  51.4 
9.931    17  53  16.2 


9  19  31.49 

9  20  22.15 -H).107|+16 


9.999 
9.996 
9.994 
9.391 
3.318 

3.315 
3.313 
3.309 
3.304 
3.300 

3.196 
9.193 
3.187 
3.189 
9.178 

9.173 
9.168 
9.163 
9.158 
9.158 

9.146 
9.140 
9.134 
9.198 
9.191 

9.114 


17  49  40.2 
17  46  3.4 
17  42  25.9 
17  38  47.8 
17  35  9.0 

17  31  29. 
17  27  49.4 
17  24  8.8 
17  20  27.7 
17  16  46.0 

17  13  3.8 
17  9  21.1 
17  5  38.0 
17  1  54.5 
16  58  10.7 

16  54  26.5 
16  50  41.9 
16  46  56.9 
16  43  11.7 
16  39  26.3 

16  35  40.6 
16  31  54.7 
16  28  8.7 
16  24  22.5 
16  20  36.2 


16  16  49.8 
13    3.4 


II 
-8.86 

8.89| 

0.99 

8.95 

8.98 

9.01 
9.04 
9.07 
9.10 
9.13 

9.16 
9.18 
9.90 
9.99 
9.94 

9.96 
9.38 
9.30 
9.39 
9.34 

9.35 
9.36 
9.37 
9.38 
9.39 

9.40 
9.41 
9.49 
9.49 
9.43 

9.43 
-0.43 


Meridian 
Passage. 


h    m 
0  11.7 

I    0    8.6 

0  &6 
(  0  9.5 
{33   59.5 

23  565 

23  53.4 
23  50.4 
23  47.3 
23  44.3 
23  41.2 

23  38.2 
23  35.1 
23  32.1 
23  29.0 
23  26.0 

23  22.9 
23  19.9 
23  16.8 
23  13.7 
23  10.6 

23  7.6 
23  4.5 
23  1.4 
22.58.3 
22  55.3 

22  52.2 

22  49.1 
22  46.0 
22  42.9 
22  39.8 

22  36.7 
22  33.6 


Day  of  the  Month, 


lit 


Polar  Semidiuneter    15.1 
Horizontal  Parallax      1.4 


nth. 


i^!o 

1.4 


3l8t 


14:^ 
1.4 


Sltt 


Day  of  the  Month, 


1ft 


II 
14.9 

1.4 


Polar  Semidiameter     14.9 
Horizontal  Parftllax      1.4 


Uth. 


14.9 
1.4 


lift. 


II 
15.0 
1.4 


Slat. 


II 
15.1 

1.4 


north  decllnationf  are  Increasing,  and  south  declinations  are  decreasing;  —indicates  that  north  declinations  are  decreasing, 
iDcrea^g. 
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JUPITER,  1S75)< 


GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER 

1 

1 

Apparent 

Right 
ABceiwioii. 

Var.of 

R.A. 

fori 

Hoar. 

Apparent 
DMunatkm. 

Yar.of 

Dee. 

fori 

Hoar. 

MerMlan 
PaiMge. 

1 

1 

Aiiceosion. 

Var.of 
R.A. 

fori 
Hoar. 

Apparent 
DecUnatioa. 

Var.of 
Dec. 
fori 

Hoar. 

Meridian 

yoon. 

Noon, 

Noon, 

NOOIL 

N001L 

Noon. 

Noon. 

Noon, 

h    m     8 
9  90  99.15 

i 

44.107 

Oil! 

+16  13    3.4 

II 
-9.43 

h    m 
99  33.6 

1 

h    m      8 
9  43  59.11 

+1.796+14  99  43!9 

ti 
-  6.71 

h    m 
90  59.1 

2 

9  91  19.63 

9.100 

16    9  17.0 

9.43 

99  30.5 

9 

9  44  49.09 

1.784 

14  19  15.4 

6.66 

90  55.9 

3 

9  99    9.93 

9.U09 

16    5  30.6 

9.43 

'22  27  A 

3 

9  45  94.74 

1.770 

14  15  48.1 

6.61 

90  59.6 

4 

9  99  53.05! 

9.064 

16    144.3 

9.49 

99  94.3 

4 

9  4*>    7.05 

1.756 

14  19  99.0 

8.56 

90  49.4 

5 

9  93  49.98 

9.076 

15  57  58.9 

9.49 

99  91.9 

5 

9  46  49.01 

1.741 

14    8  57.9 

6.50 

90  46.2 

6 

9  94  39.71 

9.066 

15  54  19.9 

9.41 

99  18.1 

6 

9  47  30.63 

1.796 

14    5  33.8 

8.44 

90  43.0 

7 

9  95  99.94 

9.060 

15  50  96.5 

9.40 

99  15.0 

7 

9  48  11.89 

1.711 

14    9  11.9 

8.38   90  39.7 

8 

9  96  11.57 

9.061 

15  46  41.1 

9.39 

99  11.9 

8 

9  48  59.78 

1.696 

13  58  51.5 

6.39  90  36.5 

9 

9  97    0.69 

9.049 

15  49  55.9 

9.38 

99    8.8 

9 

9  49  33.99 

1.660 

13  55  39.6 

6.96 

20  33.9 

10 

9  97  49.60 

9.033 

15  39  11.0 

9.37 

99    5.7 

10 

9  50  13.49 

1.664 

13  59  15.9 

6.19 

90  29.9 

11 

9  98  38.99 

9.094 

15  35  96.4 

9.35 

99   9.6 

11 

9  50  53.17 

1.648 

13  48  59.4 

6.19 

90  96.6 

18 

9  99  96.76 

9.015 

15  31  49.9 

9.33 

91  59.5 

19 

9  51  39.54 

1.639 

13  45  45.9 

6.05 

90  23.3 

13 

9  30  15.00 

9.006 

15  97  58.4 

9.31 

91  56.3 

13 

9  59  11.53 

1.616 

13  49  39.8 

7.98'  90  90.0  1 

14 

9  31    3.01 

1.995 

15  94  15.1 

9.99 

91  53.9 

14 

9  59  50.13 

1.600 

13  39  99.9 

7.91 

90  16.7 

15 

9  31  50.79 

1.965 

15  90  39.9 

9.97 

9150.1 

15 

9  53  98.39 

ijm 

13  36  13.3 

7.63 

J»  13.4 

16 

9  39  38.33 

1.975 

15  16  49.9 

9.95 

91  46.9 

16 

9  54    6.10 

1.566 

13  33    6.9 

7.75 

90  10.1 

17 

9  33  95.61 

1.965 

15  13    8.1 

9.S9 

91  43.7 

17 

9  54  43.47 

1.540 

13  30    1.0 

7.67:  90    6.8  II 

18 

9  34  19.64 

1.065 

15    9  96.9 

9.90 

91  40.6 

18 

9  55  90.49 

1.591 

13  96  57.7 

7.59 

90    3.5 

19 

9  34  59.49 

1.944 

15    5  46.4 

9.11^ 

91  37.4 

19 

9  55  56.95 

1.518 

13  93  56.4 

7.51 

90    0.1 

90 

9  35  45.95 

1.993 

15    9    6.6 

9.14 

9134.9 

90 

9  56  33.05 

1.496 

13  90  57.1 

7.43 

19  56.8 

31 

9  36  39.91 

1.989 

14  58  97.5 

9.11 

91  31.0 

91 

9  57    8.70 

1.477 

13  17  59.9 

7.34 

19  53.5 

29 

9  37  18.90 

1.911 

14  54  49.1 

9.08 

91  97.9 

99 

9  57  43.91 

1.456 

13  15    4.7 

7.95 

19  50.1 

93 

9  38    3.99 

1.809 

14  51  11.4 

9.05 

91  94.7 

93 

9  58  18.67 

1.439 

13  19  11.7 

7.16 

19  46.7 

94 

9  38  49.36 

1.887 

14  47  34.5 

9.01 

91  91.5 

94 

9  58  59.97 

1.490 

13    9  90.9 

7.07 

19  43.4 

95 

9  39  34.51 

1.875 

14  43  58.5 

8.97 

91  18.3 

95 

9  59  96.81 

1.460 

13    6  39.4 

6.96 

19  40.0 

96 

9  40  19.37 

1.869 

14  40  93.5 

6.99 

91  15.1 

96 

10    0    0.18 

1.360 

13    3  46.9 

6.88 

19  36.6 

97 

9  41    3.93 

1.851 

14  36  49.5 

6.69 

91  11.9 

97 

10    0  33.06 

1.380 

13    1    9.4 

6.76 

19  33.2 

98 

9  41  48.90 

1.838 

14  33  16.5 

8.65 

91    8.7 

98 

10    1    5.46 

1.340 

19  58  91.0 

6.66 

19  29.8 

99 

9  49  39.16 

1.895 

14  99  44.5 

8.61 

91    5.5 

99 

10    1  37.37 

1.319 

19  55  49.1 

6.56 

19  96.4 

30 

9  43  15.80 

1.819 

14  96  13.6 

6.76 

91    9.3 

30 

10    9    8.78 

1.996 

19  53    5.7 

6.47 

19  23.0 

31 

9  43  69.11 

i.Tse 

14  39  43.9 

8.71 

90  59.1 

31 

10    9  39.68 
10    3  10.07 

1.977 

19  50  31.8 

6.36 

19  19.6 

39 

9  44  42M9 

+1.764 

1+14  19  15.4 

t6.68 

90  55.9 

39 

+1.915 

1449  4^  0.5-- 6.9^ 

19  ISA 

Dayof  theMoDth. 

Ut. 

Uth. 

9Itt 

Slit 

Da] 

r  of  the  Month, 

Itt 

Uth. 

UtL 

Uet 

Polar  Semidian 
Horizontal  Pan 

leter 
Kllax 

1^.1 
1.4 

15/9 
1.4 

II 
16.4 
1.5 

16^7 
1.5 

Pol 
Ho 

ar  Somidian 
rizontal  Pari 

leter 
lUax 

i5':7 

1.5 

16X) 
1J> 

11 

16.4 
1^ 

16^^ 

MOTK.— North  decttaaltooi  ate  marked  + ,  eoath  decUaationii  — .    +  predxed  to  the  hourly  change  of  deelloaUoa.  iodloatee  that 

■outfa  deoHnnttom 
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GBEENWICH  MEAN  TIME. 


8 

n 

"9 


1 

3 
3 

4 
5 

6 

7 

8 

9 

10 

U 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


NOVEMBER. 


AppaPBBt 


Var.of 

R.A. 

fbrl 

Hour. 


Noon, 


h  m      > 

10  3  10.07|+l.S55[fl2 

10  3  39.94    1.S33 

10  4    9.28   1.911 

10  4  38.08   1.189 

10  5    6.34   1.106 


10  5  34.06 

10  6    1.22 

10  6  27.82 

10  6  53.86 

10  7  19.33 

10  7  44.22 

10  8    8.53 

10  8  32.25 

10  8  55.38 

10  9  17.91 

10  9  39.831 
10  10  1.14 
10  10  21.84 
10  10  41.92 
10  11    1.36 

10  11  20.16 
10  11  38.31 
10  11  55.81 
10  12  12.65 
10  12  28.83 

10  12  44.34 
10  12  59.17 
10  13  13.32 
10  13  26.78 
10  13  39.55 

10  13  51.62 
10  14    2. 


NOOHm 


1.143 
1.190 
1.097 
1.073 
1.048 

1.085 
1.000 
0.976 
0.951 
0.996 

0.900 
0.875 
0.849 
0.833 
0.797 

0.770 
0.743 
0.715 
0.688 
0. 


0.639 
0.604 
0.575 
0.546 
0.517 


0.488 


99 -H) 


Appttwtt 
DeeunatloiL 


Ifoou. 


II 


48  0.5 
12  45  31.9 
12  43  6.1 
12  40  43.1 
12  38  23.9 


12  36  5.6 
12  33  51.2 
12  31  39.7 
12  29  31.3 
12  27  25.9 

12  25  23.7 
12  23  24.0 
12  21  28.7 
12  19  36.0 
12  17  46.5 

12  16  0.4 
12  14  17.71 
12  12  38.4 
12  11  2.4 
12  9  29.9 

12  8  1.0 

12  6  35.6 

12  5  13.9 

12  3  55.9 

12  2  41.6 

12  131.0 
12  0  24.2 
11  59  21.3 
11  58  22.3 
11  57  27.1 


Var.of 

Dee. 

Ibrl 

Hoar. 


Noon, 


6.95 
6.14 
6.09 
5.90 
5.78 

5.66 
5.54 
5.41 
5.98 
5.15 

5.09 
4.89 
4.76 
4.63 
4.49 

4.35 
4.91 
4.07 
3.93 
3.78 

3.63 
3.48 
3.33 
3.17 
3.09 

9.86 
9.70 
9.54 
9.38 
9.99 


Merldiaa 


h    m 
19  16.2 

19  12.8 

19    9.3 

19    5.8 

19    2.3 

18  5&8 
18  55.3 
18  51.8 
18  48.3 

18  44.8 

18  41.3 
18  37.7 
18  34.2 
18  30.7 
18  27.1 

18  23.5 
18  19.9 
18  16.3 
18  12.7 
18    9.1 

18  5.5 
18  1.9 
17  58.2 
17  54.5 
17  50.8 

17  47.1 
17  43.4 
17  39.7 
17  36.0 
17  32.3 


1156  35^     9.06  17  28.6 
.4S0l+ll  55  48.51-  1.89I  17  24.8 


UECEMBER. 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


^Bsr 


Notm, 


10  13  51.62|44).488 


10  14  2.99 
10  14  13.65 
10  14  23.59 
10  14  32.82 

10  14  41.33 
10  14  49.11 
10  14  56.17 
10  15  2.51 
10  15    8.13 

10  15  13.02 
10  15  17.17 
10  15  20.58 
10  15  23.25 
10  15  25.19 


Var.of 
R.A. 
fbrl 
Hour. 


Noon, 


Apparent 
Dedbatl 


atton. 


Noon, 


10  15  26.39  0.034 
10  15  26.8440.003 
10  15  26.54  H>.09B 
10  15  25.50  0.059 
10  15  23.72   0.091 


10  15  21.19 
10  15  17.90 
10  15  13.86 
10  15  9.06 
10  15    3.52 

10  14  57.24 
10  14  50.22 
10  14  42.46 
10  14  33.95 
10  14  24.71 


0.459 
0.499 
0.400 
0.370 

0.340 
0.300 
0.979 
0.948 
0J2I9 

0.188 
0.158 
0.197 
0.096 
0.065 


Var.of 

Dee. 

fori 

Hour. 


Noon, 


O        I         II 

+11  56  35.8 
11  55  48.5 
11  55  5.3 
11  54  26.1 
11  53  50.8 

11  53  19.6 
11  52  52.6 
11  52  29.6 
11  52  10.7 
11  51  56.0 

11  51  45.4 
11  51  39.0 
11  51  36.7 
11  51  38. 
11  51  44.7 


6  + 


0.199 
0.153 
0.184 
0.915 
0.946 

0.977 
0.308 
0.339 
0.370 
0.401 


11  51  54.9 
11  52  9.3 
11  52  27.9 
11  52  50.7 
11  53  17.6 

11  53  48.7 
11  54  24.0 
11  55  3.5 
1155  47.2 
11  56  35.1 

11  57  27.1 
11  68  23.2 

11  59  23.3 

12  0  27.5 
12    135.8 


0.430    12    S48.0 


II 
9.06 

1.89 

1.73 

1.56 

1.39 

1.99 
1.05 
0.88 
0.70 
0J» 

0.36 
0.19 
h  0.09 
0.16 
0.33 

0.50 
0.68 
0.86 
1.04 
1.99 

1.39 
1.56 
1.74 
1.91 
9.08 

9JS5 
9.49 
9.59 
9.78 
9.99 

3.09 


10  14  14.74 

10  14    4.05H>.46l|+12    4    4.2^-  3.95| 


Meridian 


E    m 
17  28.6 

17  24.8 

17  21.0 

17  17.2 

17  13.4 

17  9.6 
17  5.8 
17  2.0 
16  58.2 
16  54.3 

16  50.5 
16  46.6 
16  42.7 
16  38.8 
16  34.9 

16  31.0 
16  27.1 
16  23.1 
16  19.2 
16  15.2 

16  11.2 
16  7.2 
16  3.2 
15  59.2 
15  55.1 

15  51.1 
15  47.1 
15  48.0 
15  38.9 
15  34.8 

15  30.7 
15  26.6 


Day  of  the  Mondi, 


let 


Polar  Semidiameter     16.9 
HorizonUi  Parallax      1.6 


11th. 


1^:4 
1.6 


91si 


17i 
1.7 


Slit 


DayoftheMoatti, 


lii 


18:4 

1.7 


Polar  Semidiameter    18.4 
Horizontal  Parallax      1.7 


UUl 


19% 
1.8 


91it. 


1^6 


tilt 


96'.1 
1.9 


Borth  dccIlBatiooe  are  Inerearfng,  and  tooth  dafUoatloni  are  dbcreadng;  —  indieatei  that  oorth  decllnatjona are  deereadof, 
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SATURN,  1873 


GREENWICH  MEAN  TIME. 


JANUARY. 

FEBRUARY 

1 

O 

Appareat 

Right 
ABeenslon. 

Var.of 
RA. 
fori 
Hour. 

Apparont 
Declination. 

Var.oi 
Dec. 
for  1 

Hour. 

Meridian 
Panage. 

• 

1 

•8 

Apparent 

Right 
Ascendon. 

Var.of 

R.  A.      Apparent 

for  1     Declination. 

Hour. 

Var.of 
Dec 
fori 

Hoar. 

MeridSaa 
Pawage. 

Noon. 

iVbofc. 

Noon. 

Noon, 

t 

Noon, 

Noon. 

Noon. 

Noon. 

1 

h    D       6 

18  52  13.59 

8 

+1.977 

O        1         II 

-22  30  14.1 

II 
+  1.4S 

h     m 
0  10.4 

1 

h    m     8 
19    7  41.02 

+1.183 

0     1      II 
1-22  10    1.3 

II 
+  1.77 

h     m 
22  20.4 

2 

18  52  44.23 

1.277 

22  29  39.9 

1.49 

0    6.9 

2 

19    8    9.34 

1.177 

22    9  18.7 

1.78 

22  17.0 

3 

18  53  14.87 

1.977 

22  29    5.3 

1.45 

0    3.5 

3 

19    8  37.51 

1.171 

22    8  36.0 

1.78 

22  13.5 

4 

18  53  45.51 

1.976 

22  28  30.3 

1.47 

CO      0.1 

{23  56.7 

23  53.2 

4 

19    9    5.53 

1.164 

22    7  53.2 

1.78  22  10.0 

5 

18  54  16.14 

1.976 

22  27  54.9 

1.48 

5 

19    9  33.39 

1.157 

22    7  10.4 

1.79 

22    6^ 

6 

18  54  46.76 

1.975 

22  27  19.1 

1.50 

23  49.81    6 

19  10    1.07 

1.150 

22    6  27.5 

1.79 

22    3.1 

7 

18  55  17.36 

1.974 

22  26  42.8 

1.59 

23  46.4  1    7 

19  10  28.57 

1.142 

22    5  44.5 

1.79 

21  59.6 

8 

18  55  47.93 

1.973 

22  26    6.2 

1.53 

23  43.0 

8 

19  10  55.90 

1.135 

22    5    1.5 

1.79 

21  56.1 

9 

18  56  18.48 

1.972 

22  25  29.3 

1.55 

23  39.5 

9 

19  11  23.05 

1.128 

22    4  18.5 

1.79 

21  52.6 

10 

18  56  49.00 

ijsni 

22  24  52.0 

1.56 

23  36.1 

10 

19  11  50.02 

1.120 

22    3  35.5 

1.79 

21  49.1 

11 

18  57  19.48 

1.909 

22  24  14.3 

1.58 

23  32.7 

11 

19  12  16.80 

1.112 

22    2  52.6 

1.79 

21  45.6 

12 

18  57  49.92 

1.967 

22  23  36.3 

1.50 

23  29.3 

12 

19  12  43.38 

1.103 

22    2    9.7 

1.79 

21  42.1 

13 

18  56  20.3.1 

1.965 

22  22  57.9 

1.61 

23  25.8 

13 

19  13    9.75 

1.095 

22    1  26.8 

1.79 

21  38.6 

14 

18  58  50.63 

ijsm 

22  22  19.2 

1.69 

23  22.4 

14 

19  13  35.92 

1.086 

22    0  44.0 

1.78 

21  35.1 

15 

18  5^  20.88 

1009 

22  21  40.3 

1.63 

23  19.0 

15 

19  14    1.87 

1.077 

22    0    1.3 

1.78 

21  31.6 

16 

18  59  51.06 

1.956 

22  21     1.1 

-   1.64 

23  15.6 

16 

19  14  27.60 

1.068 

21  59  18.6 

1.78 

21  28.1 

17 

19    0  21.17 

1.953 

22  20  21.6 

1.65 

23  12.1 

17 

19  14  53.11 

1.058 

21  58  36.0 

1.77 

21  24.6 

18 

19    0  51.20 

1.950 

22  19  41.8 

1.66 

23    8.7 

18 

10  15  18.40 

1.049 

21  57  53.6 

1.76  21  21.1 

19 

19    1  21.15 

1.946 

22  19    1.7 

1.67 

23    5.3 

19 

19  15  43.47 

1.040 

21  57  11.4 

1.76  21  17.6  , 

20 

19    1  51.02 

1.943 

22  18  21.4 

1.69 

23    1.8 

20 

19  16    8.3; 

1.030 

21  56  29.3 

1.75 

21  14.0 

21 

19    9  20.80 

1.939 

22  17  40.8 

1.70 

22  58.4 

21 

19  16  32.91 

1.020 

21  55  47.4 

1.74 

21  10.5 

22 

19    2  50.48 

1.935 

22  17    0.0 

1.70 

22  54.9 

22 

19  16  57.27 

1.010 

21  55    5.7 

1.73,  21     7.0 

23 

19    3  90.06 

1.930 

22  16  19.0 

1.71 

22  51.5 

23 

19  17  21.38 

0.999 

21  54  24.2 

I.73I  21    3.4 

24 

19    3  49.54 

1J296 

22  15  37.8 

1.79 

22  48.0 

24 

19  17  45.24 

0.989 

21  53  42.9 

1.72  20  50.9 

25 

19    4  18.91 

1.931 

22  14  56.3 

1.73 

22  44.6 

25 

19  18    8.85 

0.978 

21  53    1.8 

1.71 

20  56.4 

26 

19    4  48.16 

1.916 

22  14  14.6 

1.74 

22  41.1 

26 

19  18  32.20 

0.967 

21  52  21.0 

1.70. 

20  52.8 

27 

19    5  17.29 

1.911 

22  13  32.7 

1.75 

22  37.6 

27 

19  18  55.29 

0.966 

21  51  40.5 

1.68^  20  49.3 

28 

19    5  46.30 

1.906 

22  12  50.7 

1.76 

22  34.2 

28 

19  19  18.11 

0.945 

21  51    0.2 

1.67'  20  45.7 

29 

19    6  15.18 

1.901 

22  12    8.5 

1.76 

22  30.8 

29 

19  19  40.67 

0.934 

21  50  20.2 

1.66  20  42.1  j 

30 

19    6  43.93 

1.195 

22  11  26.2 

1.76 

22  27.3 

30 

19  20    2.96 

0.923 

21  49  40.5 

1.65 

20  38.6 

31 

19    7  12.55 

1.189 

22  10  43.8 

1.77 

22  23.9 

31 

19  20  24.98 

0.912 

2149    1.1 

1.63 

20  35.0 

32 

19    7  41.02 

+1.183 

-22  10    1.3 

+  1.77 

22  20.4 

32 

19  20  46.72 +o.90o[ 

-2148  22.1 

f  1.62*  20  31.4  ' 

"Dvy  of  the  Month, 

1st. 

11th. 

21it 

Sift. 

Day  of  the  Month.                lat. 

nth. 

%UL 

Slet. 

Polar  Semidian 
Horizontal  Pan 

leter      7.1 
illaz      0.8 

7.1 

0.8 

71 

0.8 

7:2 
0.8 

Polar  Semidiameter      ISt 
Horizontal  Parallax      0.8 

II 
7.2 

0.8 

7:2 
0.fc 

\        i'A 
\        0.8 

Note.— North  decUnations  are  marked  +,  south  declinations  — . 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

§ 

Apparent 

Right 
Afoenaion. 

Var.of 

RA. 

for  1 

Hoar. 

Apparent 
Declination. 

Var.of 
Dec 
fori 
Hoar. 

Meridian 
Panage. 

4 
g 

0 
1 

Apparent 
Aieenaion. 

Var.of 
KA. 
fori 
Hoar. 

Apparent 
Declination. 

Vtr.of 
Dec 
fori 
Hoar. 

Meridian 
Paasage. 

NOOH, 

Noon. 

Jfoon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

1 

h    m     M 
19  20    2.9G 

M 

•H).983 

-21°49  40.5 

+  1.65 

20  38.6 

h    m     M 
19  28  56.57 

••       j       0     1      II 
+0.490,-21  33    8.5 

+  0.90 

h     m 
18  45.4 

2 

19  20  24.98 

0.913 

21  49    1.1 

1.63 

20  35.0 

2 

19  29    8.13 

0.474 

21  32  46.7 

0.89 

18  41.6 

3 

19  20  46.72 

0.900|  21  48  22.1 

1.63 

20  31.4 

3 

19  29  19.30 

0.457 

21  32  25.7 

0.86  18  37.9   1 

4 

19  21    8.17 

0.8«8 

21  47  43.4 

1.60 

20  27.8 

4 

19  29  30.08 

0.441 

21  32    5.5 

0.83 

18  34.1 

•5 

19  21  29.32 

0.875 

21  47    5.1 

1.59 

20  24.3 

5 

19  29  40.46 

0.434 

21  31  46.0 

0.80 

18  30.4 

6 

19  21  50.17 

0.863 

21  46  27.2 

1.57 

20  20.7 

6 

19  29  50.45 

0.408 

21  31  27.3 

0.76 

18  26.6 

7 

19  22  10.72 

'  0.85o!  21  45  49.8 

1.55 

20  17.1 

7 

19  30    0.04 

0.391 

21  31    9.5 

0.73 

18  22.8 

8 

19  22  30.97 

0.838   21  45  12.8 

1.53 

20  13.5 

8 

19  30    9.23 

0.374 

21  30  52.5 

0.69 

18  19.0 

9 

19  22  50.92 

o.ess 

21  44  36.2 

1.58 

20    9.9 

9 

19  30  18.01 

0.358 

21  30  36.3 

0.66 

18  15.3 

10 

19  23  10.56 

0.813 

21  44    0.0 

1.50 

20    6.2 

10 

19  30  26.39 

0.341 

21  30  21.0 

0.63 

18  11.5 

11 

19  23  29.88 

0.796 

21  43  24.3 

1.48 

20    2.6 

11 

19  30  34.36 

0.324 

21  30    6.6 

0.56 

16    7.7 

12 

19  23  48.87 

0.785 

21  42  49.0 

1.46 

19  50.0 

12 

19  30  41.92 

0.307 

21  29  53.0 

0.55 

18    3.8 

13 

19  24    7.54 

0.771 

21  42  14.2 

1.44 

19  55.4 

13 

19  30  49.08 

0.390 

21  29  40.3 

0.51 

18    0.0 

14 

19  24  25.88 

0.757 

21  41  40.0 

1.41 

19  61.8 

14 

19  30  55.83 

0J973 

21  29  28.5 

0.48 

17  56.2 

15 

19  24  43.89 

0.744 

21  41    6.3 

1.39 

19  48.1 

15 

19  31    2.18 

0J&6 

21  29  17.5 

0.44 

17  52.4 

16 

19  25    1.57 

0.730 

21  40  33.2 

1.37 

19  44.5 

16 

19  31    8.12 

0.339 

21  29    7.4 

0.40 

17  48.5 

17 

19  25  18.91 

0.715 

21  40    0.7 

1.34 

19  40.8 

17 

19  31  13.65 

0.323 

21  28  58.2 

0.36 

17  44.7 

18 

19  25  35.91 

0.701 

21  39  28.7 

1.33 

19  37.2 

18 

19  31  18.76 

0.304 

21  28  50.0 

0.33 

17  40.8 

19 

19  25  52.56 

0.687 

21  38  57.3 

1.30 

19  33.5 

19 

19  31  23.46 

0.187 

21  28  42.7 

0.99 

17  37.0 

20 

19  26    8.87 

0.673 

21  38  26.5 

1.37 

19  29.9 

20 

19  31  27.74 

0J70 

21  28  36.3 

0JI5 

17  33.1 

21 

19  26  24.83 

0.658 

21  37  56.3 

1.25 

19  26.2 

21 

19  31  31.61 

0.153 

21  28  30.8 

0.31 

17  29.2 

22 

19  26  40.44 

0.643 

21  37  26.7 

1.33 

19  22.5 

22 

19  31  35.07 

0.136 

21  28  26.2 

0.17 

17  25.4 

23 

19  26  55.70 

0.639 

21  36  57.8 

1.19 

19  18.8 

23 

19  31  38.12 

0.118 

21  28  22.5 

0.14 

17  21.5 

24 

19  27  10.61 

0.614 

21  36  29.5 

1.16 

19  15.1 

24 

19  31  40.75 

0.101 

21  28  19.7 

0.10 

17  17.6 

25 

19  27  25.15 

0.508 

21  36    1.9 

1.14 

19  11.4 

25 

19  31  42.97 

0.084 

21  28  17.8 

0.06 

17  13.7 

26 

19  27  39.32 

0.583 

21  35  35.0 

1.11 

19    7.7 

26 

19  31  44.78 

0.067 

21  28  16.9 

+  0.08 

17    9.8 

27 

19  27  53.12 

0.567 

21  35    8.8 
21  34  43.3 

1.08 

19    4.0 

27 

19  31  46.17 

0.049 

21  28  16.9 

-0.03 

17    5.8 

28 

19  28    6.55 

0.553 

1.05 

19    0.3 

28 

19  31  47.15 

0.033 

21  28  17.9 

0.06 

17    1.9 

29 

19  28  19.61 

0.536 

21  34  18.5 

l.(» 

18  56.6 

29 

19  31  47.71 

+0.015 

21  28  19.8 

0.10 

16  58.0 

30 

19  28  33.30 

0.581 

21  33  54.4 

0.99 

18  52.9 

30 

19  31  47.85 

-0.003 

21  28  22.6 

0.14 

16  54.1 

31 

19  28  44.62 

0.506 

21  33  31.1 

0.96 

18  49.2 

31 

19  31  47.57 

O.OQO 

21  28  26.4 

0.18 

16  50.1 

32 

19  28  56.57 

40.490-21  33    8.5; 

+  0.93 

18  45.4 

32 

19  31  46.88 -O.008I-21  28  31.l| 

-  asti 

16  46.2 

Day  of  tbe  Month, 

Iflt 

nth. 

Slit 

Sift. 

Day  of  the  Month,                1st. 

Uth. 

%h^. 

Slat. 

Polar  Semidiarr 
Horizontal  Pan 

leter      7.4 
illaz      0.8 

0.8 

7':6 

0.9 

7.7 
0.9 

Polar  Semidiameter      7.7 
Horizontal  Parallax      0.9 

7.9 
0.9 

8.0 
0.9 

^:i 
0.9 

+  prefixed  to  the  honrly  change  of  declination,  indicate*  that  north  declinationf  are  increasing,  and  sonth  declinations 
decrea  ing;  —  indicates  that  north  declinations  are  decreasing,  sonth  declinations  increa^g. 
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GREENWICH  MEAN  TIME. 


MAT. 


iCTNfi. 


O 


1 

8 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 

0(^ 


2G 
27 

28 
29 
30 

31 
32 


Apparent 

Right 
Aacenidon. 


Noon. 


Var.of 
R.  A. 
for  1 
Hour. 


Noon. 


Apparent 
Declination. 


Noon. 


h  m  B 
19  31  47.57 

19  31  46.88 

19  31  45.77 

19  31  44.25 

19  31  42.31 

19  31  :«.95 
19  31  37.18 
19  31  34.00 
19  31  30.4-2 
19  31  26.43 

19  31  22.04 
19  31  17.25 
19  31  12.07 
19  31  6.49 
19  31  0.51 

19  30  54.13 
19  30  47.36 
19  30  40.22 
19  30  32.71 
19  30  24.83 

19  30  16.58 
19  30  7.97 
19  29  58.99 
19  29  49.64 
19  29  39.93 

19  29  29.87 
19  29  19.46 
19  29  8.71 
19  28  57.61 
19  28  46.18 

19  28  34.43 
19  28  22.35 


B 

—0.090 
0.038 
0.055 
0.078 
0.090 

0.107 
0.134 
0.141 
0.158 
0.175 

0.191 
0.908 
0.994 
0.941 
0.958 

0.974 
0.990 
0.305 
0.331 
0.336 

0.351 
0.366 
0.381 
0.397 
0.413 

0.496 
0.441 
0.455 
0.469 
0.483 

0.496 
-0.510 


-2 
2 
2 
2 


2 
2 
2 
2 


2 
2 
2 
2 


2 
2 
2 
2 


2 
2 
2 
2 


2 
2 
2 
2 


2 
-2 


28  26.4 
28  31.1 
28  36.7 
28  43.2 
28  50.6 

28  59.0 

29  8.3 
29  18.5 
29  29.0 
29  41.6 

29  54.6 

30  8.5 
30  23.3 
30  38.9 

30  55.3 

31  12.6 
31  30.8 

31  49.8 

32  9.7 
32  30.4 

32  51.9 

33  14.2 

33  37.3 

34  1.2 
34  25.8 

34  51.1 

35  17.1 

35  43.9 

36  11.4 

36  39.6 

37  8.5 
37  38.1 


Var.of 
Dec 
fori 
Hour. 


Noon. 

01 
-0.18 

0.91 

0.95 

0.99 

0.33 

0.37 
0.41 
0.44 
0.48 
0.59 

0.56 
0.60 
0.63 
0.67 
0.70 

0.74 
0.78 
0.81 
0.85 
0.88 

0.91 
0.95 
0.98 
1.01 
1.04 

1.07 
1.10 
1.13 
1.16 
1.19 

1.99 
-  1.95 


Meridian 
Paasage. 


I 

O 


h  m 
16  50.1 

16  46.2 

16  42.2 

16  38.3 

16  34.3 

16  30.3 
16  26.3 
16  22.4 
16  18.4 
16  14.4 

16  10.4 
16  6.3 
16  2.3 
15  58.3 
15  54.2 

15  50.2 
15  46.1 
15  42.1 
15  38.0 
15  34.0 

15  29.9 
15  25.8 
15  21.7 
15  17.6 
15  13.5 

15  9.4 
15  5.3 
15  1.2 
14  57.1 
14  53.0 

14  48.8 
14  44.7 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 

13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 
32 


Apparent 

lUffht 
Aioeniion. 


Noon, 


li    m     N 
19  28  22.35 

19  28    9.94 

19  27  57.22 

19  27  44.20 

19  27  30.88 

19  27  17.26 
19  27  3.35 
19  26  49.16 
19  26  34.69 
19  26  19.95 

19  26  4.95 
19  25  49.71 
19  25  34.23 
19  25  18.51 
19  25    2.56 

19  24  46.39 
19  24  30.01 
19  24  13.42 
19  23  56.64 
19  23  39.67 

19  23  22.52 
19  23  5.19 
19  22  47.69 
19  22  30.03 
19  22  12.23 

19  21  54.29 
19  21  36.22 
19  21  18.02 
19  20  59.71 
19  20  41.30 

19  20  22.80 
19  20    4.21 


Var.of 
R.  A. 
for  1 

Hoar. 


Noon. 


B 

-0.510 
0.5S4 
0.536 
0.549 
0.561 

0.574 
0.585 
0.597 
0.609 
0.090 

0.630 
0.640 
0.650 
0.660 
0.670 

0.679 
0.687 
0.695 
0.703 
0.711 

0.718 
0.796 
0.733 
0.739 
0.745 

0.750 
0.756 
0.761 
0.765 
0.709 

0.7r3 
-0.776 


Apparent 
Declination. 


Noon, 


Var.af 
Dec 
fori 
Hoar. 


Noon, 


O       I        n 

-21  37  38.1 
21  38  8.3 
21  38  39.1 
21  39  10.5 
21  39  42.5 

21  40  15.1 
21  40  48.3 
21  41  22.0 
21  41  56.2 
21  42  31.0 

21  43  6.3 
21  43  42.0 
21  44  18.1 
21  44  54.6 
21  45  31.6 

21  46  9.0 
21  46  46.7 
21  47  24.7 
21  48  3.1 
21  48  41.9 

21  49  21.0 
21  50  0.3 
21  50  39.7 
21  51  19.3 
21  51  59.1 

21  52  39.1 
21  53  19.3 
21  53  59.7 
21  54  40.2 
21  55  20.8 

21  56  1.6 
-21  56  42JH 


MerMIaa 


h  m 
14  44.7 
1.97|  14  40.6 
14  36.4 
14  32.3 
14  28.1 


1.95 


1.30 
1.39 
1.35 


1.37 
1.39 
1.41 
1.44 
1.46 

1.48 
1.50 
1.51 
1.53 
,1.55 

1.56 
1.58 
1.59 
1.61 
1. 

1.63 
1.64 
1.65 
1.65 
U 

1.67 
1.68 
1.69 
1.69 
1.69 

1.70 
-  1.70 


14  24.0 
14  19.8 
14  15.6 
14  11.5 
14  7.3 

14  3.1 
13  58.9 
13  54.7 
13  50.5 
13  46.3 

13  42.1 
13  37.9 
13  33.7 
13  29.5 
13  25.3 

13  21.0 
13  16.8 
13  12.6 
13  8.4 
13  4.1 

12  59.9 
12  55.7 
12  51.4 
12  47.2 
12  43.0 

12  38.7 
12  34.5 


Day  of  the  Month, 


1st. 


Polar  Semidiameter      8.1 
Horizontal  Parallax      0.9 


11th. 


It 
8.2 

0.9 


»Bt 


^^4 
1.0 


Slat 


Day  of  the  Month, 


lit 


8.'5 
1.0 


»^ 


Polar  Semidiameter      8.5 
Horizontal  Parallax       1.0 


nth. 


^;6 

1.0 


9l8t 


8'.6 
1.0 


IlBt. 


8.7 
10 


NOTC— North  dMUaationi  ore  marked  +,  loatb  decltoationi  —. 


SATURN,  187S. 


^39 


GRRRNWICH  MEAN  TIME. 

JULY. 

AUGUST. 

i 

Appannt 

Right 
Asoenskm. 

Var.of 
R.A. 
for  1 
Hoar. 

Apparent 
Declination. 

Var.ot 
Dec. 
for  1 
Hoar. 

Meridiim 
Paaiage. 

1 

O 

Aflcenston. 

Var.ol 

R.  A. 

for  1 

Hoar. 

Apparent 
Declination. 

Var.ol 
Dec. 
fori 
Honr. 

1 

Meridian 
Pagsage. 

Noon. 

Noon, 

Noon, 

Novn, 

Noon. 

Noon, 

Noon, 

Noon, 

1 

h    m     B 
19  20  22.80 

8 

-0.773 

O        1        II 

-21  56    1.5 

II 
-  1.70 

h    m 
12  38.7 

1 

h    m     ■ 
19  10  54.50 

s 

►  -0.693 

1-22  15  58.0 

II 
-  1.41 

h    in 
10  27.5 

2 

19  20    4.21 

0.776 

21  56  42.2 

1.70 

12  34.5 

2 

19  10  37.98 

0.684 

22  16  31.7 

1.40 

10  23.3 

3 

19  19  45.54 

0.779 

21  57  22.9 

1.70 

12  30.3 

3 

19  10  21.68 

0.675 

22  17    5.0 

1.38 

10  19.1 

4 

19  19  26.80 

0.783 

21  58    3.7 

1.70 

12  26.0 

4 

19  10    5.60 

0.665 

22  17  37.8 

1.36 

10  14.9 

5 

19  19    8.00 

0.784 

21  58  44.5 

1.70 

12  21.8 

5 

19 

9  49.75 

0.655 

22  18  10.1 

1.34 

10  10.7 

1     6 

7 

19  18  49.16 

0.786 

21  59  25.3 

1.70 

12  17.5 

6 

19 

9  34.14 

0.645 

22  18  41.9 

1.31 

10    6.5 

19  18  30.28 

0.787 

22    0    6.0 

1.69 

12  13.3 

7 

19 

9  18.78 

0.635 

22  19  13.2 

1.99 

10    2.3 

8 

19  18  11.37 

0.788 

22    0  46.6 

1.69 

12    9.0 

8 

19 

9    3.66 

0.635 

22  19  44.0 

1.97 

9  58.1 

9 

19  17  52.44 

0.789 

22    1  27.1 

1.60 

12    4.8 

9 

19 

8  48.80 

0.614 

22  20  14.3 

1.25 

9  53.9 

10 

19  17  33.50 

0.780 

22    2    7.6 

1.68 

12    0.6 

10 

19 

8  34.21 

0.608 

22  20  44.1 

1.83 

9  49.8 

11 

19  17  14.57 

0.788 

22    2  47.9 

1.68 

1156.3 

11 

19 

8  19.90 

OJiOO 

22  21  13.3 

1.91 

9  45.6 

12 

19  16  55.66 

0.787 

22    3  28.1 

1.67 

1152.1 

12 

19 

8    5.88 

0.578 

22  21  42.0 

1.19 

9  41.4 

13 

19  16  36.77 

0.788 

22    4    8.1 

1.66 

11  47.8 

13 

19 

7  52.15 

0.566 

22  22  10.2 

1.16 

9  37.3 

14 

19  16  17.92 

0.785 

22    4  48.0 

1.66 

11  43.6 

14 

19 

7  38.72 

0.553 

22  22  37.9 

1.14 

9  33.1 

15 

19  15  59.11 

0.783 

22    5  27.7 

1.65 

1139.4 

15 

19 

7  25.59 

0.541 

22  23    5.0 

1.19 

9  29.0 

16 

19  15  40.35 

0.780 

22    6    7.2 

1.64 

11  35.1 

16 

19 

7  12.77 

0.588 

22  23  31.5 

1.09 

9  24.8 

17 

19  15  21.66 

0.778 

22    6  46.4 

1.63 

11  30.8 

17 

19 

7    0.26 

0.515 

22  23  57.4 

1.07 

9  20.7 

18 

19  15    3.03 

0.775 

22    7  25.4 

1.69 

11  26.6 

18 

19 

6  48.06 

0.503 

22  24  22.8 

1.05 

9  16.6 

19 

19  14  44.48 

0.771 

22    8    4.2 

1.61 

1122.4 

19 

19 

6  36.18 

0.468 

22  24  47.6 

1.08 

9  12.4 

90 

19  14  26.01 

0.767 

22    8  42.7 

1.60 

11  18.1 

20 

19 

6  24.63 

0.474 

22  25  11.8 

1.00 

9    8.3 

21 

19  14    7.64 

0.763 

22    9  20.9 

1.59 

11  13.9 

21 

19 

6  13.42 

0.460 

22  25  35.4 

0.97 

9    4.2 

22 

19  13  49.-38 

0.759 

22    9  58.8 

1.57 

11    9*7 

22 

19 

6    2.56 

0.445 

22  25  58.4 

0.95 

9    0.1 

23 

19  13  31.23 

0.754 

22  10  36.4 

1.56 

11    5.4 

23 

19 

5  52.04 

0.431 

22  26  20.8 

0.99 

8  56.0 

24 

19  13  13.21 

0.748 

22  11  13.6 

1.54 

11    1.2 

24 

19 

5  41.87 

0.416 

22  26  42.7 

0.90 

8  51.9 

25 

19  12  55.32 

0.74S 

22  11  50.5 

1.53 

10  57.0 

25 

19 

5  32.06 

0.401 

22  27    4.0 

0.88 

8  47.8 

26 

19  12  37.57 

0.736 

22  12  27.1 

1.5a 

10  52.7 

26 

19 

5  22.61 

0.386 

22  27  24.7 

0.85 

8  43.7 

27 

19  12  19.97 

0.730 

22  13    3.3 

1.50 

10  48.5 

27 

19 

5  13.53 

0.371 

22  27  44.7 

0.89 

8  39.6 

28 

19  12    2.53 

0.733 

22  13  39.1 

1.48 

10  44.3 

28 

19 

5    4.81 

0.356 

22  28    4.1 

0.80 

8  35.6 

29 

19  U  45.25 

0.716 

22  14  14.5 

1.46 

10  40.1 

29 

19 

4  56.46 

0.340 

22  28  22.9 

0.77 

8  31.5 

30 

19  11  28.14 

0.709 

22  14  49.4 

1.45 

10  35.9 

30 

19 

4  48.49 

0.334 

22  28  41.1 

0.75 

8  27.4 

31 

19  11  11J22 

0.701 

22  15  23.9 

1.43 

10  31.7 

31 

19 

4  40.91 

0.308 

22  28  58.7 

0.79 

8  23.4 

32 

19  10  54.50 

-0.693 

-22  15  58.0 

-  1.41 

10  27.5 

32 

19 

4  33.73 

-0.991 

-22  29  15.6' 

-  0.69 

8  19.3 

Day  of  the  Month, 

1ft 

11th. 

21et. 

31st 

Day  of  the  Month,              lit 

1 
11th. 

21it 

81»t 

Polar  Semidiao 
Horizontal  Pari 

leter 
all  ax 

1.0 

^.7 
1.0 

87 
1.0 

1.0 

Polar  Semidiameter      8.6 
Horizontal  Parallax      1.0 

a5 

1.0 

8:4 

1.0 

8.3 
0.9 

+  prefixed  to  the  hourly  chauge  of  decllnatioa,  indicates  tliat  north  declioationd  aro  iuervasiag,  and  south  declinationB  are 
decreasing ;  —  Indicates  that  north  declinations  are  decreasing,  south  declinaiiong  Increasing. 
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SATURN,  18T« 


GREENWICH  MEAN  TIME. 

SEPTEMBEE. 

OCTOBER 

• 

1 

O 

Q 

1 

Apparent 

Right 
Ascentdon. 

Var.of 
R.  A. 
fori 
Hour. 

Apparent 
Decunation. 

Var.of 

Dec. 

fori 

Hoar. 

Meridian 
Passage. 

§ 

X 

1 

1 

Apparent 

Right 
Ascension. 

Var.of 
R  A. 

fori 
Hour. 

Apparent 
Declination. 

Var.of 
Dec 
fori 

Hour. 

Meridian 
Passage 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h 
19 

m      8 

4  33.73 

8 

-0.391 

-26  29  15.6 

-  0.69 

h    m 
8  19.3 

h 
19 

m      8 
4  10.02 

8 

+0.231 

-22  32  40!5 

n 
+  0.13 

h    m 
6  21.0 

2 

19 

4  26.94 

0.S75 

22  29  31.8 

0.66 

8  15.3 

2 

19 

4  15.79 

0.249 

22  32  37.1 

0.16 

6  17.2 

3 

19 

4  20.54 

0.258 

22  29  47.4 

0.64 

8  11.2 

3 

19 

4  21.98 

0.267 

22  32  33.0 

0.19 

6  13.4 

4 

19 

4  14.54 

0.241 

22  30    2.3 

0.61 

8    7.2 

4 

19 

4  28.59 

0.284 

22  32  28.2 

0.31 

6    9.6 

5 

19 

4    8.95 

0.235 

22  30  16.6 

0.58 

8    3.2 

5 

19 

4  35.62 

0.302 

22  32  22.7 

0.34 

6    5.7 

6 

19 

4    3.76 

0.208 

22  30  30.3 

0.56 

7  59.2 

6 

19 

4  43.07 

0.319 

22  32  16.5 

oja7 

6    1.9 

7 

19 

3  58.97 

0.191 

22  30  43.4 

0.53 

7  55.2 

7 

19 

4  50.93 

0.336 

22  32    9.6 

0.30 

5  58.1 

8 

19 

3  54.59 

0.174 

22  30  55.8 

0.50 

7  51.2 

8 

19 

4  59.21 

0.354 

22  32    2.1 

0.33 

5  54.3 

9 

19 

3  50.63 

0.156 

22  31    7.6 

0.48 

7  47.2 

9 

19 

5    7.90 

0.370 

22  31  53.9 

0.36 

5  50.6 

10 

19 

3  47.09 

0.130 

22  31  18.8 

0.45 

7  43.2 

10 

19 

5  16.99 

0.387 

22  31  44.9 

0.39 

5  46.6 

11 

19 

3  43.97 

0.121 

22  31  29.3 

0.42 

7  39.2 

11 

19 

5  26.49 

0.404 

22  31  35.2 

0.42 

5  43.0 

12 

19 

3  41.27 

0.104 

22  31  39.1 

0.39 

7  35.2 

12 

19 

5  36.40 

0.421 

22  31  24.9 

0.44 

5  39.2 

13 

19 

3  38.98 

0.087 

22  31  48.2 

0.37 

7  31.3 

13 

19 

5  46.72 

0.438 

22  31  14.0 

0.47 

5  35.5 

14 

19 

3  37.11 

0.069 

22  31  56.7 

0.34 

7  27.3 

14 

19 

5  57.44 

0.455 

22  31    2.4 

0.50 

5  31.7 

15 

19 

3  35.66 

0.053 

22  32    4.6 

0.31 

7  23.4 

15 

19 

6    8.55 

0.471 

22  30  50.1 

0.53 

5  28.0 

16 

19 

3  34.63 

0.034 

22  32  11.8 

0.29 

7  19.4 

16 

19 

6  20.05 

Q.487 

22  30  37.0 

0.56 

5  24.2 

17 

19 

3  34.02 

-0.017 

22  32  18.4 

0.26 

7  15.5 

17 

19 

6  31.93 

0.5031 

22  30  23.2 

0.59 

5  20.5 

18 

19 

3  33.82 

0.000 

22  32  24.3 

0.33 

7  11.5 

18 

19 

6  44.20 

0.519 

22  30    8.7 

0.63 

5  16.8 

19 

19 

3  34.04+0.018 

22  32  29.5 

0.20 

7    7.6 

19 

19 

6  56.86 

0.535 

22  29  53.5 

0.65 

5  13.1 

20 

19 

3  34.69 

0.036 

22  32  34.1 

0.18 

7    3.7 

20 

19 

7    9.90 

0.551 

22  29  37.6 

0.68 

5    9.4 

21 

19 

3  35.77 

0.054 

22  32  38.0 

0.15 

6  59.8 

21 

19 

7  23.33 

0.567 

22  29  21.1 

0.70 

5    5.7 

22 

19 

3  37.28 

0.073 

22  32  41.3 

0.12 

6  55.9 

22 

19 

7  37.14 

0.583 

22  29    3.9 

0.73 

5    2.0 

23 

19 

3  39.22 

0.090 

22  32  43.9 

0.10 

6  52.0 

23 

19 

7  51.32 

0.599 

22  28  46.0 

0.76 

4  58.3 

24 

19 

3  41.59 

0.108 

22  32  45.9 

0.07 

6  48.1 

24 

19 

8    5.87 

0.614 

22  28  27.4 

0.79 

4  54.6 

25 

19 

3  44.38 

0.125 

22  32  47.2 

0.04 

6  44.2 

25 

19 

8  20.79 

0.639 

22  28    8.1 

0.83 

4  50.9 

26 

19 

3  47.59 

0.143 

22  32  47.8 

-  0.01 

6  40.3 

26 

19 

8  36.07 

0.644 

22  27  48.1 

0.85 

4  47.2 

27 

19 

3  51.22 

0.160 

22  32  47.7 

+  0.02 

6  36.5 

27 

19 

8  51.71 

0.659 

28  27  27.3 

0.88 

4  43.5 

28 

19 

3  55.28 

0.178 

22  32  46.9 

0.05 

6  32.6 

28 

19 

9    7.72 

0.675 

22  27    5.8 

0.91 

4  39.9 

29 

19 

3  59.77 

0.196 

22  32  45.4 

0.07 

6  28.7 

29 

19 

9  24.09 

0.689 

22  26  43.6 

0.94 

4  36.2 

30 

19 

4    4.68 

0.314 

22  32  43.3 

0.10 

6  24.9 

30 

19 

9  40.81 

0.704 

22  26  20.7 

0.97 

4  32.6 

31 

19 

4  10.02 

0.231 

22  32  40.5 

0.13 

6  21.0 

31 

19 

9  57.87 

0.718 

22  25  57.1 

1.00 

4  26.9 

32 

19 

4  15.79 

-H).249 

-22  32  37.1 

+  0.16 

6  17.2 

32 

19  10  15.28 

+0.733 

-22  25  32.8+1.03 

4  25.3 

Day  of  the  Month, 

1ft. 

11th. 

SlBt. 

Slst. 

Day  of  the  Month, 

1st 

nth. 

2lBt. 

Ust 

Polar  Semidiameter 
Horizontal  Parallax 

8!3 
0.9 

8.2 
0.9 

II 

8.1 
0.9 

II 
7.9 

0.9 

Polar  Semidian 
Horizontal  Par 

• 

aeter 
allax 

7:9 
0.9 

f.8 
0.9 

7.7 
0.9 

7:5 
0.9 

NOTK.— North  declinations  are  marked  +,  south  declinations  — . 


SATURN,  ]87d 


»4] 


GREENWICH  MEAN  TIME. 


NOVEMBER. 


DECEMBER. 


f3 
O 


C 

Q 


Apparent 

Right 
Ascension. 


Noon. 


Var.of 
R.  A. 
fori 
Hoar. 


Noon. 


b    in      H 

1  19  10  15.28 

2  19  10  33.04 

3  19  10  51.15 

4  19  11    9.59 

5  19  11  28.35 

6  19  11  47.43 

7  19  12    6.82 

8  19  12  26.53 

9  19  12  46.55 

10  19  13    6.88 

11  19  13  27.52 

12  19  13  48.47 

13  19  14    9.71 

14  19  14  31.23 

15  19  14  53.03 

16  19  15  15.11 
,  17  19  15  37.47 

18  19  16    0.11 

'  19  19  16  23.01 

I  20  19  16  46.17 

21  19  17    9.59 

22  19  17  33.27 

23  19  17  57.20 

24  19  18  21.38 

25  19  18  45.80 

26  19  19  10.46 

27  19  19  35.36 

28  19  20    0.49 

29  19  20  25.84 

30  19  20  51.41 

31  1 19  21  17.191 

32  1 19  21  43. 


8 

40.733 
0.747 


Apparent 
Declination. 


Hoon. 


II 


Var.of 

De4*. 

fori 

Hour. 


Noon. 


It 


-22  25  32.8+  1.03 

22  25    7.8  1.06 

0.761  22  24  42.1  1.09 

0.775  22  24  15.7  1.11 

0.788  22  23  48.6  1.15 

0.801  22  23  20.7  1.18 

0.815  22  22  52.1  1.31 

0.838  22  22  22.8  1.S4 

0.841  22  21  52.8  1.36 

0.854  22  21  22.1  1.39 

0.866  22  20  50.7  1.33 

0.879  22  20  18.G  1.35 

0.891  22  19  45.8  1.38 

0.903  22  19  12.3  1.41 

0.9M  22  18  38.1  1.44 

0.996  22  18     3.1  1.47 

0.938  22  17  27.4  1.50 

0.949  22  16  51.0  1.53 

0.960  22  16  13.9  1.56 

0.970  22  15  36.1  1.59 

0.981  22  14  57.7  1.61 

0.993  22  14  18.6  1.64 

1.009  22  13  38.8  1.67 

1.013  22  12  58.3  1.70 

1.033  22  12  17.1  1.73 

1.033  22  11  35.1  1.76 

1.043  22  10  52.4  1.79 

1.053  22  10    9.1  J.83 

1.061  22    9  25.1  1.85 

1.070  22    8  40.4  1.88 


17H-1 


1.078 
.087 


22    7  55.0 
1-22    7    9. 


Meridian 
Passage. 


% 


0  + 


1.90 

1.931 


h    m 
4  25.3 

4  21.6 

4  18.0 

4  14.4 

4  10.7 

4  7.1 
4  3.5 
3  59.9 
3  56.3 
3  52.7 

3  49.1 
3  45.5 
3  42.0 
3  38.4 
3  34.8 

3  31.3 
3  27.7 
3  24.1 
3  20.6 
3  17.0 

3  13.5 
3  10.0 
3  6.4 
3  2.9 
2  59.4 

2  55.9 
2  52.3 
2  48.8 
2  45.3 
2  41.8 

2  38.3 
2  34.8 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

m 

11 

12 

13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 


Apparent 

Right 
Ascenaion. 


Noon. 


Var.of 
R.  A. 
fori 
Hour. 


Noon. 


h    m      M 
19  21  17.19 

19  21  43.17 

19  22    9.36 

19  22  35.75 

19  23    2.33 

19  23  29.10 
19  23  56.06 
19  24  23.20 
19  24  50.50 
19  25  17.UC 

19  25  45.58 
19  26  13.36 
19  26  41.29 
19  27  9.36 
19  27  37.58 

19  28  5.95 
19  28  34.46 
19  29  3.09 
19  29  31.84 
19  30    0.71 

19  30  29.69 
19  30  58.78 
19  31  27.98 
19  31  57.28 
19  32  26.68 

19  32  56.17 
19  33  25.74 
19  33  55.38 
19  34  25.10 
19  34  54.90 


Apparent 
Decimation. 


Noon. 


s 
+1.078 

1.087 

1.095 

1.104 

1.111 

1.119 
1.137 
1.134 
1.141 
1.148 

1.154 
1.161 
1.167 
1.173 
1.179 

1.185 
1.190 
1.195 
1.90O 
1.905 

1.910 
1.914 
1.919 
l.»3 
1.997 

1.330 
1.333 
1.337 
1.940 
1.943 

1.946 


II 


Vnf  ot  the  Month, 


1st 


Polar  Semidiameter      7.5 
Horizontal  Parallax       0.9 


lltb. 

21ft 

7A 
0.8 

7% 
0.8 

list 


II 

7.3 

0.8 


31  1 19  35  24.77  1.946  21  40  21.7 

32  1 19  35  54.69+1.948-21  39  17.8 


-22  7  55.0 

22  7  9.0 

22  6  22.3 

22  5  34.9 

22  4  46.8 

22  3  58.1 

22  3  8.7 

22  2  18.7 

22  128.0 

22  0  36.7 

21  59  44.7 
21  58  52.1 
21  57  58.9 
21  57  5.1 
21  56  10.7 

21  55  15.6 
21  54  19.9 
21  53.23.7 
21  52  26.9 
21  51  29.5 

21  50  31.5 
21  49  33.0 
21  48  33.9 
21  47  34.3 
21  46  34.1 

21  45  33.3 
21  44  32.0 
21  43  30.2 
21  42  27.9 
21  41  25.1 


Var.of 

Deo. 

fori 

Hour. 


Noon. 


II 
+  1.90 

1.93 

1.96 

1.99 

9.03 

9.04 
3.07 
8.10 
9.13 
8.15 

3.18 
8J90 
8.33 
3.35 
3.38 

8.31 
8.33 
3.35 
8.38 
8.40 

8.43 
3.45 
8.47 
8.^ 
3.53 

8.54 
8.56 

8.59 
8.61 
8.63 

8.65 
+  8.67 


MeridiHn 
Passage. 


h    ui 
2  38.3 

2  34.8 

2  31.3 

2  27.8 

2  24.3 

2  20.8 
2  17.4 
2  13.9 
2  10.4 
2    6.9 

2  3.4 
2  0.0 
1  56.5 
1  53.0 
1  49.6 

1  46.1 
1  42.6 
139.2 
135.7 
132.3 

128.8 
125.4 
1  21.9 
1  18.5 
1  15.0 

1  11.6 
1  8.1 
1  4.7 
1  1.3 
0  57.8 

0  54.4 
0  61.0 


Day  of  the  Month, 


1st 


II 


Polar  Semidiameter      7.3 
Horizontal  Parallax      0.8 


Uth. 


7'h 
0.8 


Slst 


0.8 


Slit 


0.8 


+  prefixed  to  the  hourly  change  of  decliaation,  indicates  that  north  declinations  are  increasing,  and  sonih  dedinatJoDB 
decreasing;  —  indicates  that  north  declinations  are  decreasing,  sonth  decUoationg  increasing. 
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Qreenwlch 
Mean  Noon. 

' 

T. 

Z. 

Greenwich 
Mi'oo  Noon. 

X. 

T. 

Z. 

Jan.  0 

d 
0 

+.1611103 

-iJ897780 

-.3860731 

Mar.  1 

d 

61 

+.9389608 

-.2922033 

-.1267890 

1 

1 

,1783385 

.8870096 

.3848719 

2 

62 

.9446546 

.2771660 

.1202648 

2 

2 

.1955129 

.8839651 

.3835509 

3 

63 

.9500424 

.2620431 

.1137037 

3 

3 

.2126282 

.8806451 

.3821105 

4 

64 

•9551424 

.2468393 

.1071075 

4 

4 

i229678d 

.8770505 

.3805513 

5 

65 

.9599530 

.2315595 

.1004781 

5 

5 

■I..2466593 

-.8731821 

-.3788736 

6 

66 

+.^644726 

-i2162082 

-.0938174 

6 

6 

J2635642 

.8690411 

.3770776 

7 

67 

.9686995 

.2007901 

.0871276 

7 

7 

.2803879 

.8646286 

.3751637 

8 

68 

.9726325 

.1853104 

.0804111 

8 

8 

^2971249 

.8599456 

.3731324 

9 

69 

.9762705 

.1697741 

.0736699 

9 

9 

.3137698 

.8549934 

.3709844 

10 

1 

70 

.9796124 

.1541864 

.0669063 

10 

10 

+.3303170 

-.8497737 

-.3687204 

11 

71 

+.9826573 

-.1385523 

-.0601224 

11 

11 

.3467608 

.8442883 

.3663409 

12 

72 

.9854045 

.1228770 

.0533204 

12 

12 

.3630956 

.8385387 

.3638467 

13 

73 

.9878537 

.1071656 

.0465025 

13 

13 

.3793J65 

.8325271 

.3612388 

14 

74 

.9900047 

.0914233 

.0.39671 1 

14 

14 

.3954182 

.8262560 

.3585182 

15 

75 

.9918574 

.0756548 

.0328283 

15 

15 

+.4113955 

-i^l97277 

-.3556859 

16 

76 

+.9934117 

-.0598647 

-.0259761 

16 

16 

.4272434 

.8129447 

.3527428 

17 

77 

.9946677 

.0440578 

.0191167 

17 

17 

.4429568 

.8059093 

.3496899 

18 

78 

.9956256 

.0282390 

.0122522 

18 

18 

.4585310 

.7986241 

.3465284 

19 

79 

.9962858 

-.0124132 

-.0053846 

19 

19 

.4739613 

.7910916 

.3432595 

20 

80 

.9966486 

+.0034151 

+.0014840 

20 

20 

+.4892431 

-.7833145 

-.3398843 

21 

81 

+.9967144 

+.0192413 

+.0083515 

21 

21 

.5043722 

.7752953 

.3364041 

22 

82 

.9964839 

.0350606 

.0152159 

22 

22 

.5193442 

.7670365 

.3328199 

23 

83 

.9959579 

.0508688 

.0220753 

23 

23 

.5341550 

.7585409 

.3291331 

24 

84 

.9951366 

.0666618 

.028t»279 

24 

24 

.5488003 

.7498115 

.3253449 

25 

85 

.9940204 

.0824351 

.0357719 

25 

25 

+.5632760 

-.7408510 

-.3214566 

26 

86 

+.9926096 

+.0981844 

+.0426055 

26 

26 

•5775779 

.7316622 

.3174692 

27 

87 

.9909054 

.li:)9053 

.0494265 

27 

27 

.5917020 

.7222477 

.3133840 

28 

88 

.988m)78 

.1295934 

.0562331 

28 

28 

.6056444 

.7126103 

.3092022 

29 

89 

.9866176 

.1452444 

.0630235 

29 

29 

.6194009 

.7027527 

.3049251 

30 

90 

.9840355 

.16J8538 

.0697959 

30 

30 

+.6329672 

-.6926778 

-.3005538 

31 

91 

+.9811621 

+.1764168 

+.0765483 

31 

31 

.6463393 

.6823882 

.2960894 

Apr.  1 

92 

.9779981 

.1919289 

.0832787 

Feb.  1 

32 

.6595132 

.6718867 

.2915333 

2 

93 

.9745440 

.2073856 

.0890850 

2 

33 

.6724844 

.6611764 

.2868866 

3 

94 

.9708010 

.2227826 

.0966653 

3 

34 

.6852489 

.6502603 

i282150e 

4 

95 

.9667703 

J2381148 

.1033177 

4 

35 

+.6978025 

-.6391422 

-.2773274 

5 

96 

+.9624529 

+.2533774 

+.1099401 

5 

36 

.7101412 

.6278258 

.2724178 

6 

97 

.9578502 

.2685659 

.1165305 

6 

37 

.7222607 

.6163143 

.2674236 

7 

98 

.952fl639 

.2836753 

.1230867 

7 

38 

.7341571 

.6046112 

.2623463 

8 

99 

.9477957 

.2987007 

.1296068 

8 

39 

.7458266 

.5927203 

iJ57l875 

9 

100 

.9423472 

.3136377 

.1360887 

9 

40 

+.7572654 

.5806457 

-.2519489 

10 

101 

+.9366204 

+.3284817 

+.1423304 

10 

41 

.7684697 

-.5683915 

ii466321 

11 

102 

.9306174 

.3432281 

.1489297 

11 

42 

.7794360 

.5559619 

.2412390 

12 

103 

.9243407 

.3578726 

.1552846 

12 

43 

.7901610 

.5433613 

.2357714 

13 

104 

.9177928 

.3724108 

.1615934 

13 

44 

.8006416 

.5305941 

.2302314 

14 

105 

.9109762 

.3868381 

.1678542 

14 

45 

+.8108747 

-.5176644 

-.2246209 

15 

106 

+.9038935 

+.4011507 

+.1740654 

15 

46 

.820a574 

.5045766 

.2189416 

16 

107 

.8965472 

.4153450 

.1802251 

16 

47 

.8305870 

.4913351 

.2131955 

17 

108 

.8889399 

.4294172 

.1863316 

17 

48 

.8400612 

.4779442 

.2073844 

18 

109 

.8810742 

.4433631 

.1923831 

18 

49 

.8492776 

.4644082 

.2015104 

19 

110 

.8729529 

.4571791 

.1963781 

19 

50 

+.8582336 

-.4507315 

-.1955752 

20 

111 

+.8645790 

+.4708616 

+.2043150 

20 

51 

.8669271 

.4369183 

.1895809 

21 

112 

.8559552 

.4844070 

J2101921 

21 

52 

.8753561 

.4229728 

.1835295 

22 

113 

.8470840 

.4978117 

.2160080 

22 

53 

.8835184 

.4088S)f)4 

.1774229 

23 

114 

.8379680 

.5110723 

.2217613 

23 

54 

.8914121 

.3947023 

.1712625 

24 

115 

.8286100 

.5241854 

.2274507 

24 

55 

+.8990352 

-.3803856 

-.1650501 

25 

116 

+.8190125 

+.5371479 

+iJ330747 

25 

56 

.9063857 

.3659533 

.1587877 

26 

117 

.8091779 

.5499563 

.2:t863]8 

26 

57 

.91-34616 

.3514093 

.1524771 

27 

118 

.7991091 

J3626069 

.2441204 

27 

58 

.9202611 

.3367580 

.1461201 

28 

119 

.7888091 

.5750961 

.2495389  . 

28 

59 

.9267822 

.  .3220038 

.1397185 

29 

120 

,7782806 

.587420-i 

.2548859  ' 

29 

60 

+.9330228 

-.3071507 

-.1332742 

30 

121 

+.7675262 

+.5995758 

+.2601598 

30 

61 

+.9389808 

1  -.2922033 

-.1267890 

>  31 

122 

+.7565492 

+.6115592 

+.2653592  I 
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Ore«nwich 
Mean  Noon. 

X. 

T. 

Z. 

Greenwich 
Mean  Noon. 

X. 

T. 

Z. 

May  1 

d 
122 

+.7565492 

+.6115592 

+.2653592 

July  1 

d 
183 

-.1743863 

+.9189390 

+.3987353 

^  2 

123 

.7453527 

.6233669 

.2704825 

^ 

184 

.1910334 

.9161551 

.3975280 

3 

124 

.7339397 

.6349952 

.2755281 

3 

185 

.2076275 

.9131120 

.3962083 

4 

125 

.72231*34 

.6464407 

.2804946 

4 

186 

.2241636 

.9098103 

.3947766 

5 

126 

.7104775 

.6577000 

.2B5:)804 

5 

187 

J2406368 

.9062512 

.3932331 

6 

127 

+.6984355 

+.6687697 

+.2901840 

6 

188 

-.2570422 

+.9024355 

+.3915780 

7 

128 

.6861911 

.6796462 

.2949039 

7 

189 

.2733748 

.8983644 

.3898119 

8 

129 

.6737483 

.6903260 

.2995386 

8 

190 

.2896295 

.8940392 

.3879354 

9 

130 

.6611110 

.7008062 

.3040868 

9 

191 

.3058013 

.889461 1 

.3859492 

10 

131 

.6482835 

.7110841 

.3085471 

10 

192 

.3218856 

.8846318 

.3838539 

11 

132 

+.6352700 

+.7211566 

+.3129181 

11 

193 

-.3378775 

+.87{)553l 

+.3816501 

12 

133 

.6220746 

.730l>208 

.3171987 

12 

194 

.3537724 

.8742266 

.3793386 

13 

134 

.6087016 

.7406742 

.3213878 

13 

195 

.3695660 

.8686542 

.3769203 

14 

135 

.5951553 

.7501142 

.3254843 

14 

196 

.3852541 

.8628376 

.3743960 

15 

136 

.58143Ji9 

.7593388 

.3294872 

15 

197 

.4008325 

.8567786 

.3717665 

16 

137 

+.5675595 

+.7683457 

+.3333955 

16 

198 

-.4162969 

+.8504791 

+.3690326 

17 

138 

.5535181 

.7771327 

.3372082 

17 

199 

.4316432 

.8439413 

.3661952 

1« 

139 

.5393201 

.7856977 

.3409244 

18 

200 

.4468675 

.8371671 

.36il2551 

19 

140 

.5249698 

.7940387 

.3445433 

19 

201 

.4619658 

.8301582 

.3602132 

20 

141 

.5104712 

.8021538 

.3480641 

20 

202 

.4769342 

.8229166 

.3570705 

21 

142 

+.4958285 

+.8100410 

+.3514860 

21 

203 

-.4917688 

+.8154441 

+.3538278 

22 

143 

.4810457 

.8176987 

.3548080 

22 

204 

.5064654 

.8077426 

.3504859 

23 

144 

.4661268 

.8251249 

.3580294 

23 

205 

.5210202 

.791W138 

.3470456 

24 

145 

.4510757 

.8323176 

.3611495 

24 

206 

.5354294 

.7916597 

.3435076 

25 

146 

.4358965 

.8392749 

.3641675 

25 

207 

.5496892 

.7832822 

.3398728 

26 

147 

+.4205932 

+.8459950 

+.3670828 

26 

208 

-.5637953 

+.7746832 

+.3361422 

27 

148 

.4051696 

.8524761 

.3698946 

27 

209 

.5777435 

.7658646 

.3323164 

28 

149 

.38962J)B 

.a587163 

.3726020 

28 

210 

.5915296 

.7568288 

.3283963 

29 

150 

.3739783 

.8647137 

.3752041 

29 

211 

.6051495 

.7475780 

.3243830 

30 

151 

.3582193 

.8704664 

.3777001 

30 

212 

.6185990 

.7381144 

.3202774 

31 

152 

+.3423570 

+.8759725 

+.3800893 

31 

213 

-.6318740 

+.7284405 

+.3160806 

June  1 

153 

.3263959 

.8812302 

.3823709 

Aug.  I 

214 

.6449702 

.7185589 

.3117936 

2 

154 

.3103409 

.8862377 

.3845441 

2 

215 

.6578836 

.7084724 

.3074176 

3 

155 

.2941967 

.8!H)9933 

.:}866082 

3 

216 

.6706100 

.6^)81836 

.3029537 

4 

156 

ii779679 

.8954955 

.3885625 

4 

217 

.6831455 

.6876955 

.2984032 

5 

157 

+.2616595 

+.8997432 

+.3904063 

5 

218 

-.6954861 

+.6770113 

+.9937675 

6 

158 

.2452763 

.9037347 

.3921 3JH) 

6 

219 

.7076279 

.6661344 

.2890481 

7 

159 

.2288231 

.9074692 

.3937601 

7 

220 

.7195673 

.6550681 

.2842463 

8 

160 

.2123050 

.9109459 

.39526:)2 

8 

221 

.rJ13007 

.6438155 

.279:^634 

9 

161 

.1957274 

.9141638 

.3066659 

9 

222 

.7428246 

.6323801 

.2744009 

10 

162 

+.1790953 

+.9171222 

+.397949J) 

10 

223 

-.7541355 

+.6207653 

+.2693604 

11 

163 

.1624137 

.9198203 

.3991210 

11 

224 

.76523)5 

.6089744 

.2642436 

12 

164 

.1456876 

.9222578 

.4001788 

12 

225 

.7761067 

.5970111 

.2590522 

13 

165 

.128!)2I8 

.i)244344 

.4011232 

13 

226 

.7867611 

.5848792 

.2537876 

14 

166 

.1121212 

.9263498 

.4019541 

14 

227 

.7971908 

.5725823 

.2484513 

15 

167 

+.0952905 

+.9280040 

+.4026715 

15 

228 

-.8073931 

+.5601238 

+.2430448  i 

16 

168 

.0784346 

.9293969 

.4032754 

16 

229 

.817^)654 

.547506!  J 

.2375696  1 

17 

169 

.0615580 

.9305285 

.4037658 

17 

230 

.8271051 

.5347351 

.2320273 

18 

170 

.0446651 

.9313987 

.4041428 

18 

231 

.8366095 

.5218117 

.2264194 

19 

17J 

.0277604 

.9320075 

.4044063 

19 

232 

.8458761 

.5087401 

.2207475 

20 

172 

+.0108484 

+.932354? 

+.4045564 

20 

233 

-.8549021 

+.4955237 

+.2150129 

21 

173 

-.0060665 

.9324411 

.4J459:» 

21 

234 

.863684' ) 

.4821658 

iJ092170 

22 
23 

174 

.0229799 

.9322661 

.41H5)69 

22 

235 

.H722>JI 

.4686697 

.2333612 

175 

.0398872 

.9318298 

.4043272 

23 

236 

.8805111 

.4550a91 

.1974471 

24 

176 

.0567841 

.9311322 

.4040242  1 

24 

237 

.8885480 

.4412775 

.1914764 

25 

177 

-.0736662 

+.9301733 

+.4036079 

25 

238 

-.8963:520 

+.4273884 

+.1854505 

26 

178 

.0905287 

.9289533 

.4030784 

26 

239 

.90386  ^8 

.4133755 

.1793709 

27 

179 

.1073671 

.9274722 

.4024359  ! 

27 

,  240 

.91113)0 

.3992426 

.1732391 

28 

180 

.1241769 

.9257300 

.4016803 

28 

;  241 

.9181378 

.3849935 

.1670569 

29 

181 

.1409533 

.9237269 

.4008116 

29 

242 

1 

.9248814 

.3706321 

.1608259 

30 

182 

-.1576913 

+.9214631 

+.3998299 

30 

243 

-.931:J584 

+.3561627 

+.1545478 

31 

183 

-.1743863 

+.9189390 

+.3987353 

!     31 

244 

-.037'>(ifit 

+.3415897 

+.1482245  j 
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Greenwich 
Mean  Kood. 

- 

T. 

Z. 

Greenwich 
Mtran  Noon. 

X. 

Y. 

Z. 

Sept.  1 
2 

d 
245 

-  .9435031 

+.3269170 

+.1418580 

Nov.  1 

d 
306 

-.7662961 

-.5775786 

-.2506206  - 

246 

.9491662 

.3121490 

.1354501 

2 

307 

.7541)6:)0 

.5896400 

.2558551 

3 

247 

.9545537 

.2972902 

.1290027 

3 

308 

.7434117 

.6015212 

.2610113  ) 

4 

248 

.951)6638 

^23452 

.1225178 

4 

309 

.73^6280 

.6132181 

.2660875 

5 

249 

.9644949 

.2673188 

.1159973 

5 

310 

.7196217 

.6247271 

.2710820  ; 

6 

250 

-  .9690453 

+.2522156 

+.1094433 

6 

311 

-.7073968 

-.6360444 

-.2759933  ' 

7 

251 

.9733136 

.2370402 

.1028577 

7 

312 

.6949573 

.6471665 

.2808197 

8 

252 

.9772988 

.2217970 

.0962426 

8 

313 

.6823071 

.6580902 

.2855598  ! 

9 

253 

.9809997 

.2064908 

.0896002 

9 

314 

.6694499 

.6688122 

.2902124 

10 

254 

.9844152 

.1911260 

.0829325 

10 

315 

.6563898 

.6793296 

.2947760  t 

1 

11 

255 

-  .9875446 

+.1757069 

+.0762414 

11 

316 

-.6431309 

-.6896394 

-.2992493 

12 

256 

.9903871 

.1602381 

.0695287 

12 

317 

.62%771 

.6997384 

.3036311 

13 

257 

.9929419 

.1447240 

.0627964 

13 

318 

.6160323 

.70962:58 

.3079202 

14 

258 

.9952082 

.1291691 

.0560465 

14 

319 

.6022005 

.71i)21»28 

.3121152 

15 

259 

.9971856 

.1135776 

.0492809 

15 

320 

.5881856 

.7287424 

.3162145 

16 

260 

-  .9988736 

+.0979539 

+.0425014 

16 

321 

-.6739J)14 

-.7379697 

-.3202177 

17 

261 

1.0002717 

.0823022 

.0357099 

17 

322 

.5596220 

.7469721 

.3241234 

18 

262 

1.0013793 

.0666267 

.0289082 

18 

323 

.5450812 

.7557466 

.:J2793'32  1 

19 

263 

1.0021958 

.0509314 

.0220981 

19 

324 

.5303730 

.7642906 

.:«!  6:570  ' 

20 

264 

1.0027204 

.0352205 

.0152814 

20 

325 

.5155015 

.7726014 

.3352425  , 

21 

265 

-1.0029526 

+.0194984 

+.0084600 

21 

326 

-.5004708 

-.7806759 

-.3387456 

22 

266 

1.0028919 

+.0037697 

+.0016357 

22 

327 

.4852852 

.7885114 

.3421452  1 

23 

267 

1.0025379 

-.0119614 

-.0051895 

23 

328 

.4699489 

.7961051 

.34544r.2 

24 

268 

1.0018901 

.0276903 

.0120138 

24 

329 

.4544663 

.8034543 

.3486293 

25 

269 

1.0009481 

.0434124 

.0188353 

25 

330 

.4388421 

.8105563 

.3517114 

26 

270 

-  .9997114 

-.0691231 

-.0256521 

26 

331 

-.423081 1 

-.8174083 

-.:i546851 

27 

271 

.9981800 

.0748178 

.0324621 

27 

332 

.4071881 

.8240078 

.3575492 

28 

272 

.9963537 

.0904917 

.0392632 

28 

333 

.3911679 

.8303524 

.3603027  . 

29 

273 

.9942324 

.1061400 

.0460532 

29 

334 

.3750258 

.8364397 

.3629447 

30 

274 

.9918162 

.1217576 

.0528298 

30 

335 

.3587670 

.8422674 

.3654741 

Oct.  1 

275 

-  .9691055 

-.1373395 

-.0595911 

Dec.  1 

336 

-.3423966 

-.8478334 

-.3678900 

2 

276 

.9861007 

.1528808 

.0663351 

2 

337 

.3259201 

.8531359 

.3701!M6 

3 

277 

.9828025 

.1683767 

.0730596 

3 

338 

.3093431 

.8581731 

.3723779 

4 

278 

.9792117 

.1838223 

.0797623 

4 

339 

.2926710 

.8629436 

.3744481 

5 

279 

.9753293 

.1992123 

.0864411 

5 

340 

.2759089 

.8674459 

.3764016 

6 

280 

-  .9711566 

-.2145420 

-.0930937 

6 

341 

-.2590624 

-.8716786 

-.3782382 

7 

281 

.?)666947 

.2298068 

.0997180 

7 

342 

.2421372 

.8756404 

•37JI9573 

8 

282 

.9619453 

.2450020 

.1063120 

8 

343 

2251385 

.8793301 

.3815584  , 

9 

283 

.9569102 

.2601226 

.1128738 

9 

344 

.2080715 

.8827471 

.38:W410 

10 

284 

.9515908 

.2751646 

.1194013 

10 

345 

.1909415 

.8858909 

.3844047  t 

11 

285 

-  .9459884 

-.2901230 

-.1258925 

11 

346 

-.1737539 

-.8887606 

-.3856492 

12 

286 

.9401048 

.30499;W 

.1323455 

12 

347 

.1565140 

.8913552 

.3867743 

13 

287 

.9339419 

.3197728 

.1387584 

13 

348 

.1392268 

.8936740 

.3877791» 

14 

288 

.9275015 

.3344558 

.14512'.)5 

14 

349 

.1218973 

.8957166 

.3886657  ; 

15 

289 

.9207853 

.3490388 

.1514570 

15 

350 

.1045304 

.8974826 

.38943J4 

16 

290 

-  .9137952 

-.3635175 

-.1577392 

16 

351 

-.0871309 

-.8989708 

-.3900767 

17 

291 

.9065331 

.3778878 

.1639742 

17 

352 

.06:)7039 

.9001814 

.3906)14 

18 

292 

.8990007 

.3921455 

.1701602 

18 

353 

.0522546 

.90lli:)6 

.3910055 

19 

293 

.8911997 

.4062864 

.1762954 

19 

354 

.0347881 

.9017667 

.3912887 

20 

294 

.8831320 

.4203065 

.1823782 

20 

355 

-.0173095 

.9021402 

.39145J7 

21 

295 

-  .8747996 

-.4342017 

-.1884070 

21 

356 

+.0001760 

-.90223.38 

-.3914914 

22 

296 

.8662046 

.447i)677 

.1943798 

22 

357 

.0176630 

.9020470 

.3914105 

23 

297 

.8573487 

.4616)04 

.2002948 

23 

358 

.0351461 

.9015794 

.3111 208.1  ! 

24 

298 

.8482340 

.4750957 

.2061502 

24 

359 

.0526198 

.9008309 

.:»;)8S3!» 

25 

299 

.8388629 

.4884490 

.2119441 

25 

360 

.0700786 

.8998013 

.3904380 

26 

300 

-  .8292376 

-.5016557 

-.2176746 

26 

361 

+.0875168 

-.8984909 

-.3898702 

27 

301 

.8193605 

.5147115 

.2233398 

27 

362 

.104J>288 

.8968998 

.3891804  ' 

28 

302 

.8092343 

.5276121 

.2289377 

28 

363 

.1223089 

.8950281 

.3883689 

29 

303 

.7988618 

.5403534 

.2344666  i 

29 

364 

.1396513 

.8928763 

.3874:i59  ' 

1 

30 

304 

.7882459 

.5629313 

.2399245 

30 

365 

.1569503 

.8904450 

.3363815  1 

31 

.  305 

-  .7773896 

-.5653411 

-.2453098  1 

31 

1  366 

+.1742001 

-.8877353 

-.3852061 

32 

306 

-  .7662961 

-.5775786 

-.2506206  ! 

32 

'  367 

+.1913950 

1  -.8847479 

-.3839101 

MOON'S  longitude:,  &c.,  187d.    ^45 


t 

t 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

i 

1 

1 

1 

Day  of 

Month. 

JANUARY. 

FEBRUARY. 

MARCH. 

True  Longitude. 

Latltode. 

True  Longitnde. 

Latitude. 

Tmo  LongUndo. 

LaUtnde. 

1 

1.0 

1G2  d  59.2 

+5  11  20.2 

210  28  4i;6 

O    /    // 

+3  55  23.5 

234  27  2l'.0 

O          1            U 

+1   59  4.4 

1.5 

168  16  4.0 

5  15  11.8 

217  11  9.7 

3  :iO  37.4 

2^:1  19  12.3 

1  24  56.0 

2.0 

174  35  11.0 

5  15  18.0 

223  58  11.7 

3  2  37.1 

248  14  3.8 

0  49  17.0 

2.5 

]80  58  45.1 

5  11  31.2 

230  50  0.0 

2  31  39.7 

255  11  59.5 

+0  12  37.9 

3.0 

187  27  10.8 

5  3  45.4 

237  46  44.1 

1  58  6.3 

262  13  1.6 

—0  24  28.8 

3.5 

194  0  51.9 

4  51  56.8 

244  48  29.2 

1  22  22.3 

269  17  9.2 

1  1  28.6 

4.0 

200  40  10.0 

4  36  4.2 

251  55  14.9 

0  44  57.6 

276  24  17.0 

1  37  45.3 

4.5 

207  25  24.0 

4  16  9.6 

259  6  53.6 

+0  6  26.1 

233  34  14.1 

2  12  42.1 

5.0 

214  16  48.6 

3  52  18.5 

266  23  9.2 

—0  32  34.2 

290  46  43.1 

2  45  42.2 

5.5 

221  14  32.5 

3  24  41.1 

273  43  36.3 

1  11  22.0 

298  1  19.6 

3  16  9.7 

6.0 

228  18  38.0 

2  53  32.8 

281  7  39.7 

1  49  14.0 

305  17  31.6 

3  43  30.9 

6.5 

235  28  58.3 

2  19  14.8 

288  34  34.3 

2  25  25.8 

312  34  40.3 

4  7  15.3 

7.0 

242  45  17.5 

1  42  14.4 

2!)6  3  26.0 

2  59  14.0 

319  52  0.4 

4  26  56.9 

7.5 

250  7  9.1 

1  3  5.5 

303  33  13.0 

3  29  57.9 

327  8  41.8 

4  42  15.1 

8.0 

257  33  55.5 

-f  0  22  27.8 

311  2  48.0 

3  57  1.0 

334  23  51.6 

4  52  55.6 

8.5 

265  4  48.6 

—0  18  53.8 

318  31  1.0 

4  19  53.2 

341  36  36.1 

4  58  51.0 

9.0 

272  38  50.4 

1  0  10.7 

325  56  42.1 

4  38  11.5 

348  46  3.2 

5  0  0.7 

9.5 

280  14  54.5 

1  40  32.3 

333  18  44.6 

4  51  4 J. 2 

355  51  25.0 

4  56  30.6 

10.0 

287  51  48.2 

2  19  8.5 

340  36  8.0 

5  0  15.5 

2  51  59.3 

4  48  32.6 

10.5 

295  28  15.4 

2  55  11.6 

347  48  .0.4 

5  3  55.5 

9  47  11.8 

4  36  23.8 

11.0 

303  2  5!).3 

3  27  58.8 

354  53  40.3 

5  2  49.4 

16  36  36.7 

4  20  25.3 

11.5 

310  34  45.8 

3  56  53.9 

1  52  37.7 

4  57  10.9 

23  19  57.9 

4  1  0.7 

12.0 

318  2  26.1 

4  21  28.7 

8  44  34.3 

4  47  18.3 

29  57  8.4 

3  38  35.6 

12.5 

325  24  59.9 

4  41  23.6 

15  29  23.2 

4  33  33.0 

36  28  10.6 

3  13  36.3 

13.0 

332  41  37.1 

4  56  27.2 

22  7  8.6 

4  16  18.5 

42  53  15.0 

2  46  29.1 

13.5 

339  51  39.2 

5  6  36.4 

28  38  3.8 

3  55  59.0 

49  12  39.8 

2  17  39.3 

14.0 

346  54  40.0 

5  11  55.0 

35  2  30.2 

3  32  59.0 

55  26  49.5 

1  47  31.4 

14.5 

353  50  25.7 

5  12  32.3 

41  2(»  55.9 

3  7  42.3 

61  36  13.7 

1  16  28.6 

15.0 

0  38  53.1 

5  8  42.5 

47  33  54.2 

2  40  31 .8 

67  41  26.5 

0  44  52.3 

15.5 

7  20  9.6 

5  0  42.4 

53  42  1.9 

2  11  49.7 

73  43  5.2 

—0  13  2.9 

16.0 

13  54  31.2 

4  48  51.4 

59  45  58.8 

1  41  56.7 

79  41  49.5 

+0  18  40.8 

16.5 

20  22  20.6 

4  33  29.9 

65  46  26.0 

1  11  12.6 

85  38  20.5 

0  50  0.9 

17.0 

26  44  6.2 

4  14  58.6 

71  44  5.3 

0  39  56.3 

91  33  20.0 

1  20  40.5 

17.5 

33  0  20.1 

3  53  38.5 

77  39  38.3 

—0  8  25.9 

97  27  29.9 

1  50  23.4 

18.0 

39  11  37.3 

3  29  50.3 

83  33  45.7 

+0  23  1.1 

103  21  31.5 

2  18  53.7 

18.5 

45  18  34.5 

3  3  54.0 

89  27  6.7 

0  54  7.5 

109  16  4.7 

2  45  55.9 

19.0 

51  21  49.0 

2  36  9.4 

95  20  18.6 

1  24  36.3 

115  11  47.4 

3  11  14.7 

19.5 

57  21  57.9 

2  6  55.7 

101  13  56.1 

1  54  10.5 

121  9  15.3 

3  34  34.6 

20.0 

63  19  37.5 

1  36  31.7 

107  8  31.1 

8  22  33.3 

127  9  1.1 

3  55  40.2 

20.5 

69  15  22.6 

1  5  15.9 

113  4  32.1 

2  49  27.6 

133  11  34.4 

4  14  16.2 

21.0 

75  9  46.6 

0  33  26.7 

119  2  24.6 

3  14  36.3 

139  17  20.5 

4  30  7.4 

21.5 

81  3  20.4 

—0  1  22.3 

125  2  30.2 

3  37  42.4 

145  26  40.6 

4  42  59.0 

22.0 

86  56  32.6 

4-0  30  38.8 

131  5  7.0 

3  58  29.3 

151  39  51.2 

4  52  37.1 

22.5 

92  49  49.1 

1  2  18.2 

137  10  29.2 

4  16  40.7 

157  57  4.0 

4  58  49.0 

23.0 

96  43  33.3 

1  33  17.4 

143  18  47.4 

4  32  1.1 

164  18  25.7 

5  1  2:13 

23.5 

104  38  6.0 

2  3  17.9 

149  30  8.5 

4  44  15.9 

170  43  57.9 

5  0  10.8 

24.0 

110  33  45.5 

2  32  1.3 

155  44  36.3 

4  53  12.2 

177  13  37.1 

4  55  5.2 

24.5 

116  30  47.7 

2  59  9.3 

162  2  11.6 

4  58  38.7 

183  47  15.2 

4  46  2.9 

25.0 

122  29  26.4 

3  24  24.1 

168  22  52.9 

5  0  26.5 

190  24  40.3 

4  33  4.5 

25.5 

128  29  53.4 

3  47  28ii 

174  46  36.9 

4  58  29.0 

197  5  37.1 

4  16  14.2 

26.0 

134  32  18.8 

4  8  5i2 

181  13  19  1 

4  52  42.4 

203  49  48.5 

3  55  40.6 

26.5 

140  36  51.7 

4  25  59.4 

187  42  54  9 

4  43  6.1 

210  36  55.7 

3  31  36.6 

27.0 

146  43  40.3 

4  40  56.4 

194  15  19.8 

4  29  42.5 

217  26  40.0 

3  4  19.4 

27.5 

152  52  52.3 

4  52  43.2 

200  50  30.2 

4  12  37.4 

224  18  43.2 

2  34  10.3 

28.0 

159  4  35.4 

5  1  8.3 

207  28  23.7 

3  52  0.0 

231  12  48.1 

2  1  34.2 

28.5 

165  18  57.9 

5  6  2.0 

214  8  59.6 

3  28  2.7 

238  8  39.6 

1  26  59.2 

29.0 

171  36  8.6 

5  7  16.6 

220  52  19.1 

3  1  1.2 

245  6  4.9 

0  50  56.2 

29.5 

177  56  17.3 

5  4  46.4 

227  38  24.9 

2  31  14.4 

252  4  53.4 

+0   13  58.0 

30.0 

184  19  35.2 

4  58  27.8 

234  27  21.0 

1  59  4.4 

259  4  56.1 

—0  23  21.3 

30.5 

190  46  14.7 

4  48  19.6 

241  19  12.3 

1  24  56.0 

266  6  5.9 

1  0  26.5 

31.0 

197  16  29.2 

4  34  23.0 

248  14  3.8 

0  49  17.0 

273  8  16.6 

1  36  42.5 

31.6 

203  50  33.1 

+4  16  42.0 

255  11  59.5 

+0  12  37.9 

280  11  22.1 

—2  11  34.9 
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FOR  GREENWICH  MEAN  NOON  AND  MmNIGHT. 

Day  of 
Month. 

APRIL. 

MAY. 

JUNE. 

Trne  Longitude. 

Latitude. 

True  Longitude. 

LaUtnde. 

True  Longitude. 

Latitude. 

1.0 

O         1          If 

287  15  15.5 

O    /    // 

—2  44  30.1 

326  25  42.6 

O         1         11 

—4  59  38.8 

O         t         01 

17  33  49.6 

o   *  " 
—4  20  17.5 

1.5 

294  19  48.6 

3  14  56.2 

333  22  56.5 

5  8  12.1 

24  3  7.5 

3  58  8.2 

2.0 

301  24  50.7 

3  42  23.8 

340  17  38.0 

5  12  13.2 

30  28  38.0 

3  33  10.8 

2.5 

308  30  8.3 

4  6  26.2 

347  9  37.8 

5  11  43.5 

36  50  32.8 

3  5  47.8 

3.0 

315  35  24.6 

4  26  40.6 

353  58  46.6 

5  6  48.7 

43  9  3.7 

2  36  22i» 

3.5 

322  40  19.1 

4  42  47.8 

0  44  55.1 

4  57  38.5 

49  24  22.6 

2  5  18.9 

4.0 

329  44  27.8 

4  54  33.5 

7  27  54.2 

4  44  26.0 

55  36  41.2 

1  33  0.6 

4.5 

336  47  23.3 

5  1  48.3 

14  7  35.5 

4  27  27.5 

61  46  11.6 

0  59  51.4 

5.0 

343  48  36.1 

5  4  28.0 

20  43  51.2 

4  7  2.3 

67  53  5.8 

—0  26  14.6 

5.5 

350  47  35.3 

5  2  33.7 

27  16  34.7 

3  43  31.7 

73  57  36.3 

+0  7  26.9 

6.0 

357  43  49.5 

4  56  11.8 

33  45  41.3 

3  17  19.1 

79  59  56.0 

0  40  51.2 

6.5 

4  36  48.6 

4  45  33.8 

40  11  7.9 

2  48  49.0 

86  0  18.4 

1  13  37.1 

7.0 

11  26  4.5 

4  30  55.3 

46  32  54.1 

2  18  26.8 

91  58  58.2 

1  45  24.6 

7.5 

18  11  12.9 

4  12  35.9 

52  CI  1.8 

1  46  38.0 

97  56  11.1 

2  15  54.8 

8.0 

24  51  54.1 

3  50  58.3 

59  5  36.1 

1  13  48.0 

103  52  14.3 

2  44  50.1 

8.5 

31  27  53.7 

3  26  27.2 

65  16  45.2 

0  40  21.7 

109  47  26.4 

3  11  54.2 

9.0 

37  59  3.5 

2  59  28.5 

71  24  40.3 

—0  6  42.9 

115  42  7.8 

3  36  52.1 

9.5 

44  25  21.0 

2  30  28.8 

77  29  35.8 

+0  26  45.9 

121  36  40.4 

3  59  29.9 

10.0 

50  46  50.2 

1  59  54.6 

83  31  49.) 

0  59  43.2 

127  31  27.7 

4  19  34.9 

10.5 

57  3  41.3 

1  28  11.8 

89  31  40.9 

1  31  49.1 

133  26  55.4 

4  36  55.3 

11.0 

63  16  9.3 

0  55  45.0 

95  29  34.4 

2  2  45.0 

139  23  30.8 

4  51  20.4 

11.5 

69  24  34.8 

—0  22  i>7.5 

101  25  55.6 

2  32  13.7 

145  21  42.4 

5  2  40.3 

12.0 

75  29  22.6 

+0  9  48.7 

107  21  12.9 

2  59  59.4 

151  22  0.3 

5  10  45i) 

12.5 

81  31  1.5 

0  42  13.5 

113  15  56.8 

3  25  47.3 

157  24  55.6 

5  15  28.9 

13.0 

87  30  3.5 

1  13  57.7 

119  10  39.7 

3  49  23.5 

163  31  0.2 

5  16  41.8 

13.5 

93  27  3.4 

1  44  43.9 

125  5  55.5 

4  10  35.0 

169  40  46.1 

5  14  17.9 

14.0 

99  22  37.8 

2  14  15.7 

131  2  19.0 

4  29  9.2 

175  54  45.2 

5  8  11.7 

14.5 

105  17  24.9 

2  42  17.5 

137  0  25.8 

4  44  54.3 

182  13  28.2 

4  58  19.0 

15.0 

111  12  3.9 

3  8  34.6 

143  0  51.8 

4  57  38.8 

188  37  24.6 

4  44  37.4 

15.5 

117  7  14.2 

3  32  52.6 

149  4  12.4 

5  7  11.5 

195  7  1.0 

4  27  6.5 

16.0 

123  3  34.9 

3  54  57.6 

155  11  2.1 

5  13  21.7 

201  42  40.5 

4  5  49.1 

16.5 

129  1  44.4 

4  14  35.9 

161  21  53.9 

5  15  59.5 

208  24  41.7 

3  40  51.1 

17.0 

135  2  19.6 

4  31  33.9 

167  37  18.5 

5  14  55.6 

215  13  17.3 

3  12  22.7 

17.5 

141  5  55.1 

4  45  38.1 

173  57  43.9 

5  10  2.0 

222  8  32.9 

2  40  39.0 

18.0 

147  13  3.0 

4  56  35.5 

i80  23  33.8 

5  1,12.3 

229  10  25.6 

2  6  0.4 

18.5 

153  24  12.1 

5  4  13.3 

186  55  7.7 

4  48  22.6 

236  18  43.6 

1  28  53.4 

19.0 

159  39  47.1 

6  8  19.5 

193  32  39.2 

4  31  31.7 

243  33  5.1 

0  49  50.5 

19.5 

166  0  8.3 

5  8  43.3 

200  16  15.5 

4  10  42.1 

250  52  57.9 

+0  9  29.6 

20.0 

172  25  30^ 

5  5  15.7 

207  5  56.7 

3  46  0.7 

258  17  39.6 

—0  31  26.1 

20.5 

178  56  2.9 

4  57  49.8 

214  1  34.8 

3  17  39.6 

265  46  18.8 

1  12  9.8 

21.0 

185  31  48.3 

4  46  21.6 

221  2  54.1 

2  45  56.6 

273  17  55.7 

1  51  52.8 

21.5 

192  12  43.0 

4  30  50-7 

228  9  30.4 

2  11  15.4 

280  51  24.1 

2  29  46.4 

22.0 

198  58  37.0 

4  11  21.1 

235  20  51.9 

1  34  5.7 

288  25  34.2 

3  5  4l0 

22.5 

205  49  13.9. 

3  48  1.5 

242  36  19.8 

0  55  2.8 

295  59  15.0 

3  37  3.4 

23.0 

212  44  11.8 

3  21  5.7 

249  55  9.5 

+0  14  46.8 

303  31  16.8 

4  5  8.1 

23.5 

219  43  3.8 

2  50  53,0 

257  16  31.7 

—0  25  58.6 

311  0  33.9 

4  28  49J2 

24.0 

226  45  19.1 

2  17  47.9 

264  39  34.4 

1  6  27.7 

318  26  7.3 

4  47  45.8 

24.5 

233  50  24.5 

1  42  19.7 

272  3  24.3 

1  45  54.4 

325  47  6.5 

5  1  45.3 

25.0 

240  57  45.4 

1  5  2.1 

279  27  8.7 

2  23  34.1 

333  2  51.0 

5  10  42.9 

25.5 

248  6  47.1 

-fO  26  31.9 

286  49  57.3 

2  58  45.0 

340  12  50.3 

5  14  40.8 

26.0 

255  16  55.9 

—0  12  31.7 

294  11  3.2 

3  30  49.9 

347  16  44.7 

5  13  47.5 

26.5 

262  27  39.9 

0  51  28.6 

301  29  44.4 

3  59  17.0 

354  14  24.2 

5  8  16.2 

27.0 

269  38  29.9 

1  29  38.7 

308  45  24.8 

4  23  40.8 

1  5  47.7 

4  58  24.1 

27.5 

276  48  59.1 

2  6  22.8 

315  57  34.3 

4  43  41.9 

7  51  1.4 

4  44  31.1 

28.0 

283  58  44.3 

2  41  4.3 

323  5  49.1 

4  59  7.6 

14  30  17.9 

4  26  58.8 

28.5 

291  7  25.1 

3  13  9.8 

330  9  51.9 

5  9  51.0 

21  3  54.9 

4  6  10.1 

29.0 

298  14  44.0 

3  42  9.4 

337  9  31.3 

5  15  50.8 

27  32  13.6 

3  42  28.3 

29.5 

305  20  25.6 

4  7  37.0 

344  4  40.6 

5  17  10.7 

33  55  37.5 

3  16  17.2 

30.0 

312  24  16.9 

4  29  11.5 

350  55  18.1 

5  13  58.4 

40  14  32.0 

2  48  0.3 

30.5 

319  26  6.1 

4  46  36.1 

357  41  25.8 

5  6  25.2 

46  29  23.2 

2  18  0.8 

31.0 

326  25  42.6 

4  59  38.8 

4  23  8.4 

4  54  45.7 

52  40  37.0 

1  46  41.7 

31^ 

333  22  56.5 

—5  8  12.1 

11  0  33.3 

—4  39  16.8 

58  48  38.7 

—1  14  25.4 

HOON'S  LONGITUDE,  ^fec,  1871^.    947 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

JULY. 

AUGUST. 

SEPTEMBER.      1 

Day  of 

Ifrmth 

JBVUU1« 

Xnie  Longitvde. 

Latitude 

True  Loogltado. 

LaUtnde. 

Trae  Longitude. 

Latitude. 

1.0 

5I  40  36'.9 

0   /   // 
—1  46  41.7 

97  51  lai 

+2^7  29:4 

14^  11  147 

0  i   // 
+4  48  19.3 

1.5 

58  48  38.8 

1  14  25.4 

103  45  48.6 

2  44  49.9 

148  12  15.0 

4  55  15.5 

2.0 

64  53  52.8 

0  41  34.0 

109  40  8.5 

3  10  20.6 

154  15  13.5 

4  58  54.3 

2.5 

70  56  42.2 

—0  8  28.7 

115  34  36.5 

3  33  46.5 

160  20  17.8 

4  59  10.0 

3.0 

76  57  29.4 

+0  24  29.3 

121  29  29.1 

3  54  53.6 

166  27  33.8 

4  55  59.0 

3.5 

82  56  33.6 

0  56  59.8 

127  25  0.5 

4  13  28.8 

172  37  6.1 

4  49  19.5 

4.0 

88  54  13.6 

1  28  43.2 

133  21  23.7 

4  29  20.1 

178  48  58.7 

4  39  12.2 

4.5 

96  50  46.9 

1  59  20.6 

139  18  50.2 

4  42  16.7 

185  3  15.6 

4  25  40.1 

5.0 

100  46  2!).4 

2  28  34.0 

145  17  30.8 

4  52  9.2 

191  20  1.1 

4  8  48.6 

5.5 

106  41  36.5 

2  56  6.3 

151  17  35.8 

4  58  49.7 

197  39  20.6 

3  48  45.6 

6.0 

112  36  23.1 

3  21  41.3 

157  19  15.5 

5  2  11.9 

204  1  21.1 

3  25  41.6 

6.5 

118  31  3.7 

3  45  4.3 

163  22  40.8 

5  2  10.9 

210  26  11.2 

2  59  49.5 

7.0 

124  25  53.0 

4  6  1.4 

169  28  3.4 

4  58  43.9 

216  54  1.3 

2  31  24.9 

7.5 

130  21  6.1 

4  24  20.1 

175  35  36.1 

4  61  49.7 

223  25  3.8 

2  0  45.5 

8.0 

136  16  58.8 

4  39  49.1 

181  45  35.2 

4  41  28.8 

229  59  32.5 

1  28  11.9 

8.5 

142  13  48.2 

4  52  18.5 

187  58  16.0 

4  27  43.8 

236  37  42.4 

0  54  6.7 

9.0 

148  11  52.5 

5  1  39.5 

194  13  57.6 

4  10  39.1 

243  19  48.7 

+0  18  55.2 

9.5 

154  11  31.4 

5  7  44.6 

200  33  0.2 

3  50  21.3 

250  6  6.3 

—0  16  55.3 

10.«i 

160  13  6.2 

5  10  27.5 

206  55  46.0 

3  26  58  8 

256  56  48.5 

0  52  55.0 

10.5 

166  16  59.7 

5  9  43.3 

213  22  38.1 

3  0  42.8 

263  52  6.1 

1  28  32.0 

11.0 

172  23  37.0 

5  5  28  3 

219  54  0.3 

2  31  46  7 

270  52  5.7 

2  3  12.9 

11.5 

178  33  24.0 

4  57  39.9 

226  30  16.0 

2  0  26.9 

277  56  48.0 

2  36  22.6 

12.0 

184  46  48.5 

4  46  17.2 

233  11  47.9 

1  27  2.9 

285  6  74 

3  7  25.8 

12.5 

191  4  18.4 

4  31  21.0 

239  58  56.0 

0  51  57.6 

292  19  49.6 

3  35  47.0 

13.0 

197  26  22.5 

4  12  53  8 

246  51  56.8 

-fO  15  37.3 

299  37  31.3 

4  0  51.9 

13.5 

203  53  28.9 

3  51  0.5 

253  51  1.4 

—0  21  27.8 

306  58  39.2 

4  22  8.9 

14.0 

210  26  4.6 

3  25  48.5 

260  56  14.0 

0  58  44.1 

314  22  30.7 

4  39  10.0 

14.5 

217  4  34.7 

2  57  28.6 

268  7  30.2 

1  35  34.3 

321  48  13.6 

4  51  32.3 

15.0 

223  49  20.2 

2  26  15.1 

275  24  35.1 

2  11  18.7 

329  14  49.0 

4  58  59.6 

15.5 

230  40  37.9 

1  52  26.4 

282  47  2.8 

2  45  15.6 

336  41  12.3 

5  1  22.6 

16.0 

237  38  37.9 

1  16  26.0 

290  14  15.0 

3  16  43.1 

344  6  16.2 

4  58  4<>.2 

16.5 

244  43  22.3 

+0  38  42.0 

297  45  21.1 

3  45  0.4 

351  28  53.9 

4  50  59.0 

17.0 

251  54  44i2 

—0  0  12.1 

305  19  19.9 

4  9  30.0 

358  48  1.7 

4  38  33.3 

17.5 

259  12  26.1 

0  39  38.0 

312  55  0.2 

4  29  39.0 

6  2  42.2 

.   4  21  43  9 

18.0 

266  35  58.4 

1  18  53.0 

320  31  4.4 

4  45  1.6 

13  12  5.9 

4  0  56.9 

18i> 

274  4  39.3 

1  57  11.4 

328  6  11.5 

4  55  20.0 

20  15  33.9 

3  36  42  3 

19.0 

281  37  35.7 

2  33  46.1 

335  39  0.7 

5  0  25  2 

27  12  38.2 

3  9  32  7 

19.5 

289  13  42.6 

3  7  49.9 

343  8  15.6 

5  0  17.5 

34  3  1.8 

2  40  1.4 

20.0 

296  51  47.1 

3  38  38.8 

350  32  46.9 

4  55  5  4 

40  46  38  9 

2  8  41.6 

20.5 

304  30  30.4 

4  5  33.4 

357  51  35.8 

4  45  5.2 

47  23  33.7 

1  36  5.1 

21.0 

312  8  30.3 

4  28  0.8 

5  3  56.0 

4  30  39.2 

53  53  59.3 

1  2  41.9 

21.5 

319  44  25.3 

4  45  36.4 

12  9  14.2 

4  12  14  1 

60  18  164 

—0  28  59.9 

22.0 

327  16  58.7 

A  58  5.0 

19  7  10.9 

3  50  19  6 

66  36  52  0 

+0  4  356 

22.5 

334  45  0.8 

5  5  20.0 

25  57  39.1 

3  25  26.7 

72  50  17.7 

0  37  42.0 

23.0 

342  7  32.8 

5  7  23.8 

32  40  43.7 

2  58  6.4 

78  59  9.0 

1  9  586 

23.5 

349  23  48.1 

5  4  265 

39  16  39.4 

2  28  49  3 

85  4  34 

1  41  7.1 

24.0 

356  33  12JB 

4  56  44.5 

45  45  48.9 

1  58  4.0 

91  5  40.4 

2  10  50.9 

24.5 

3  35  26.3 

4  44  38.9 

52  8  41.3 

1  26  17.7 

97  4  39.9 

2  38  54  9 

25.0 

10  30  20.7 

4  28  34.0 

58  25  50.6 

0  53  55.4 

103  1  42.1 

3  5  5.3 

25.5 

17  17  58.8 

4  8  56.9 

64  37  53.7 

—0  21  20.3 

108  57  25.9 

3  29  9.2 

•   26.0 

23  58  33.2 

3  46  14.1 

70  45  29.8 

+0  11  6.2 

114  52  20,4 

3  50  54.7 

:   26.5 

30  32  23.7 

3  20  53.3 

76  49  18  8 

0  43  4  6 

120  47  28.7 

4  10  10.5 

J   27.' » 

36  59  57.0 

2  53  20.9 

82  50  0  3 

1  14  16.7 

126  42  57.4 

4  26  45  7 

27.5 

43  21  43.2 

2  24  3.0 

88  48  13.6 

1  44  25.4 

132  39  26.8 

4  40  30.1 

•   28.0 

49  38  15.7 

1  53  24.0 

94  44  36.4 

2  13  14.9 

138  37  25.1 

4  51  14.3 

28.5 

55  50  9.4 

1  21  47.3 

100  39  44.4 

2  40  30.0 

144  37  17.5 

4  58  49.3 

29.0 

61  57  59.7 

0  49  35.1 

106  34  10.8 

3  5  56  2 

150  39  25.4 

5  3  7.3  ! 

29.5 

68  2  22.3 

—0  17  8.5 

112  28  26.2 

3  29  19.8 

156  44  66 

5  4  1.5 

30.0 

74  3  51.5 

+0  15  12.6 

118  22  58.1 

3  50  27.5 

162  50  35.3 

5  1  268 

30.5 

80  3  0.0 

0  47  8.9 

124  18  11.0 

4  9  6.7 

169  2  2.1 

4  55  19  8 

31.0 

86  0  18.4 

1  18  22.2 

130  14  26.5 

4  25  5.6 

175  15  33.9 

4  45  39.3 

31.5 

91  56  15.8 

+1  48  34.7 

136  12  2.6 

+4  38  13.1 

181  32  14.8 

+4  32  26.7 

S48    MOON'S  LONGITUDE,  ^c,  187S< 


FOR  i 

IJREENWIC 

H  MEAN  N( 

NOVEI 

DON  AND  ] 

VIIDNIGHT. 

Day  of 
Month. 

OCTOBER. 

4BER. 

DECEMBER. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

1.0 

175  15  33.9 

O    /    II 

+4  45  39.3 

222  47  454 

+f  51  20.2 

259  18  57J2 

O        f         II 

—1  26  41.7 

1.5 

181  32  14.8 

4  32  26.7 

229  34  48.6 

1  15  46.9 

266  32  12.9 

2  4  23.6 

a.o 

187  52  5.8 

4  15  45.8 

236  25  16.6 

0  38  48.5 

273  47  54.6 

2  40  15.5 

2.5 

194  15  5.5 

3  55  43.7 

243  18  49.9 

+0  0  57.8 

281  5  15.8 

3  13  38.9 

3.0 

200  41  10.8 

3  32  30.7 

250  15  7.6 

—0  37  10.3 

288  23  28.7 

3  43  56.0 

3.5 

207  10  16.7 

3  6  20.2 

257  13  48.2 

1  14  59.5 

295  41  46.2 

4  10  32.7 

4.0 

213  42  18.5 

2  37  28.9 

264  14  30.3 

1  51  52.8 

302  59  23.7 

4  33  4.4 

4.5 

220  17  12.1 

2  6  16.6 

271  16  53.0 

2  27  13.8 

310  15  40.0 

4  51  6.7 

5.0 

226  54  52.9 

1  33  6.0 

278  20  36.0 

3  0  27.1 

317  29  58.4 

5  4  25.3 

5.5 

233  35  17.3 

0  58  22.6 

285  25  20.1 

3  30  59.8 

324  41  47.3 

5  12  51.4 

6.0 

240  18  23.7 

+0  22  34.1 

292  30  47.1 

3  58  21.4 

331  50  40.8 

5  16  22.4 

6.5 

247  4  11.4 

—0  13  50.0 

299  36  39.6 

4  22  5.2 

338  56  19.3 

5  15  1.5 

7.0 

253  52  40.7 

0  50  18.7 

306  42  40.9 

4  41  48.4 

345  58  28.3 

5  8  56.7 

7.5 

260  43  52.6 

1  26  20.0 

313  48  35.0 

4  57  12.4 

352  56  58.2 

4  58  20.5 

8.0 

267  37  48.3 

2  1  21.1 

320  54  6.0 

5  8  3.3 

359  51  43.6 

4  43  29.4 

8.5 

274  34  28.4 

2  34  49.2 

327  58  58.0 

5  14  12.0 

6  42  43.1 

4  24  42.8 

9.0 

281  33  51.6 

3  6  11.8 

335  2  54.7 

5  15  34.3 

13  29  57.9 

4  2  22.7 

9.5 

288  35  55.0 

3  34  57.4 

342  5  39.4 

5  12  11.3 

20  13  31.4 

3  36  53.4 

10.0 

295  40  41.8 

4  0  36.2 

349  6  54.9 

5  4  8.4 

96  53  28.4 

3  8  40.5 

10.5 

302  47  31.3 

4  22  40.6 

356  6  23.5 

4  51  36.1 

33  29  54.8 

2  38  10.9 

11.0 

309  56  38.4 

4  40  45.9 

3  3  47.2 

4  34  49.2 

40  2  56.8 

2  5  51.9 

11.5 

317  7  32.2 

4  54  31.1 

9  58  47.8 

4  14  6.8 

46  32  41.0 

I  32  11.6 

12.0 

324  19  46.3 

5  3  39.8 

16  51  7.3 

3  49  51.3 

52  59  13.6 

0  57  37.6 

12.5 

331  32  49.3 

5  8  0.7 

23  40  28.6 

3  22  28.6 

59  22  40.6 

—0  22  37.7 

13.0 

338  46  5.2 

5  7  28.3 

30  26  35.4 

2  52  26.9 

65  43  7.8 

+0  12  21.5 

13.5 

345  58  53.3 

5  2  3.2 

37  9  13.0 

2  20  16.0 

72  0  40.8 

0  46  54.4 

14.0 

353  10  30.7 

4  51  52.3 

43  48  9.1 

1  46  269 

78  15  25.4 

1  20  36.4 

14.5 

0  20  13.2 

4  37  8.7 

50  23  14.0 

1  11  30.6 

84  27  27.9 

1  53  4.7 

15.0 

7  27  17.3 

4  18  11.4 

56  54  20.5 

0  35  57.8 

90  36  55.0 

2  23  58.5 

15.5 

14  31  1.7 

3  55  24.0 

63  21  25.3 

—0  0  18.3 

96  43  54.2 

2  52  58.7 

16.0 

21  30  48.8 

3  29  14.8 

69  44  28.4 

-f  0  35  0.1 

102  48  34.6 

3  19  48.2 

16.5 

28  26  6.1 

3  0  14.4 

76  3  33.7 

1  9  31.3 

108  51  7.2 

3  44  12.3 

17.0 

35  16  27.7 

2  28  55.7 

82  18  48.7 

1  42  51 .6 

114  51  44.7 

4  5  58.3 

17.5 

42  1  34.9 

1  55  52.2 

88  30  24.9 

2  14  39.8 

120  50  41.8 

4  24  55J2 

18.0 

48  41  16.1 

1  21  36.8 

94  38  37.3 

2  44  36.9 

126  48  15.7 

4  40  54.1 

18.5 

55  15  27.4 

0  46  44.4 

100  43  44.3 

3  12  26.5 

132  44  46.0 

4  53  47.6 

19.0 

61  44  12.1 

—0  11  35.9 

106  46  8.2 

3  37  54.3 

138  40  34.6 

5  3  30.2 

19.5 

68  7  40.1 

+0  23  12.2 

112  46  13.2 

4  0  48.0 

144  36  5.8 

5  9  57.2 

20.0 

74  26  7.4 

0  57  17.9 

118  44  26.7 

4  20  57.1 

150  31  46.3 

5  13  5.5 

20.5 

80  39  55.1 

1  30  18,8 

124  41  18.2 

4  38  12.7 

156  28  5.3 

5  12  52.9 

21.0 

86  49  29.0 

2  1  55.2 

130  37  19.7 

4  52  27.0 

162  25  33.7 

5  9  18.0 

21.5 

92  55  18.6 

2  31  49.4 

136  33  4.6 

5  3  33.3 

168  24  44.3 

5  2  20.6 

22.0 

98  57  56.1 

2  59  46.2 

142  29  7.1 

5  11  25.8 

174  26  11.2 

4  52  1.1 

22.5 

104  57  56.2 

3  25  32.1 

148  26  2.1 

5  15  59.4 

180  30  29.6 

4  38  21.1 

23.0 

110  55  55.2 

3  48  55.0 

154  24  25.1 

5  17  9.7 

186  38  15.5 

4  21  23.4 

23.5 

116  52  30.2 

4  9  44.1 

160  24  51.8 

5  14  53.2 

192  50  4.6 

4  1  12.1 

24.0 

122  48  18.9 

4  27  49.7 

162  27  56.8 

5  9  6.8 

199  6  31.4 

3  37  53.1 

24.5 

128  43  58  9 

4  43  2.7 

172  34  13.8 

4  59  48.9 

205  28  9i2 

3  11  34.9 

25.0 

134  40  6.9 

4  55  15.0 

178  44  15.0 

4  46  58.7 

Sll  55  2SJ2 

2  42  28.1 

25.5 

140  37  18.8 

5  4  18.7 

184  58  29.8 

4  30  37.3 

218  28  54.5 

2  10  47.1 

26.0 

146  36  8.6 

5  10  6.7 

191  17  24.8 

4  10  47.9 

225  8  49.6 

1  36  49,7 

26.5 

152  37  8.7 

5  12  32.6 

197  41  22.6 

3  47  35.9 

231  55  28.1 

1  0  58.1 

27.0 

158  40  48.3 

5  11  30.7 

204  10  41.1 

3  21  lO.l 

238  48  56.7 

+0  23  395 

27.5 

164  47  33.6 

5  6  56.6 

210  45  32.7 

2  51  42.9 

245  49  12.9 

—0  14  35.6 

28.0 

170  57  47.6 

4  58  47.1 

217  26  3.2 

2  19  30.7 

252  56  4.2 

0  53  10.4 

28.5 

177  11  49.6 

4  47  1.0 

224  12  11.8 

1  44  54.3 

260  9  6.9 

1  31  25.1 

29.0 

183  29  54.4 

4  31  39.3 

231  3  51.1 

1  8  19.5 

267  27  46.2 

2  8  37.0 

29.5 

189  52  12.5 

4  12  45.6 

238  0  46.7 

+0  30  16.3 

274  51  16.0 

2  44  1.8 

30.0 

196  18  49.7 

3  50  26.4 

245  2  36.3 

—0  8  40.8 

282  18  40.5 

3  16  55.2 

30.5 

202  49  47i2 

3  24  52.2 

252  8  51.5 

0  47  53.7 

289  48  55.6 

3  46  35.3 

31.0 

209  25  1.5 

2  56  17.0 

259  18  57.2 

1  26  41.7 

297  20  51.3 

4  12  24.2 

31.5 

216  4  24.7 

-f  2  24  58.9 

266  32  12.9 

—2  4  23.0 

304  53  14.4 

-^  33  60.1 

ASTRONOMICAL  EPHEMERIS 


FOR  THB 


MERIDIAN  OF  WASHINGTON. 
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S50   OBIilQUIT Y  OF  THC  ECLIPTIC,  &c. 


Mean  Noon. 


1872. 

Jan. 


Apparent 
ObUquity. 


Feb 


1 
11 
21 
31 
10 


20 
Mar.  1 
11 
21 
31 

Apr.  10 
20 
30 

May  10 
20 

30 

June  9 

19 

29 

July  9 

19 
29 

Aug.  8 
18 
28 

Sept.  7 
17 
27 

Oct.  7 
17 

27 

Nov.  6 
16 
26 

Dec.  6 

16 
26 
36 


O    / 

33  97 


II 


21.82 
22.00 
22.22 
22.48 
22.74 

22.99 
23.21 
23.36 
23.46 
23.49 

23.46 
23.38 
23.28 
23.16 
23.06 

22.98 
22.95 
22.98 
23.07 
23.22 

23.41 
23.64 
23.88 
24.13 
24.35 

24.53 
24.66 
24.72 
24.72 
24.66 

24.56 
24.43 
24.31 
24.20 
24.14 

24.13 
24.19 
24.32 


Equation  of  Eqnlnoxee. 


In  Longitude. 


// 


- 16.49 
16.05 
15.71 
15.52 
15.49 

15.61 
15.86 
16.21 
16.60 
16.98 

17.30 
17.53 
17.63 
17.59 
17.41 

17.12 
16.73 
16.29 
15.85 
15.44 

15.11 
14.89 
14.80 
14.84 
15.02 

15.29 
15.64 
16.01 
16.35 
16.62 

16.77 
16.77 
16.61 
16.30 

15.86 

15.33 

14.78 

- 14.25 


InR.  A. 


-1.01 

0.98 
0.96 
0.95 
0.95 

0.95 
0.97 
0.99 
1.02 
1.04 

1.06 
1.07 
1.08 
1.08 
1.06 

1.05 
1.02 
1.00 
0.97 
0.95 

0.92 
0.91 
0.90 
0.91 
0.92 

0.94 
0.96 
0.98 
1.00 
1.02 

1.03 
1.03 
1.02 
1.00 
0.97 

0.94 

0.91 

-0.87 


Preceiision  of 
Equinoxes 

in 
Liongitude. 


The  8nn's 


0.00 
1.38 
2.75 
4.13 
5.50 

6.88 

8.26 

9.63 

11.01 

12.38 

13.76 
15.14 
16.51 
17.89 
19.26 


Aberration. 


// 


-20.80 
20.79 
20.77 
20.74 
20.71 

-20.67 
20.63 
20.57 
20.51 
20.45 

-20.39 
20.34 
20.29 
20.24 
20.19 


Hor.  Parallax. 


20.64 

-20.16 

22.02 

20.13 

23.39 

20.11 

24.77 

20.11 

26.14 

20.10 

27.52 

-20.12 

28.90 

20.14 

30.27 

20.17 

31.65 

20.20 

33.02 

20.24 

34.40 

-20.29 

35.78 

20.35 

37.15 

20.41 

38.53 

20.47 

39.90 

20.53 

41.28 

-20.59 

42.66 

20.64 

44.03 

20.69 

45.41 

20.73 

46.78 

20.76 

48.16 

-20.78 

49.54 

20.79 

50.91 

-20.79 

II 


9.00 
9.00 
8.99 
8.98 
8.96 

8.94 
8.92 
8.90 

8.87 
8.85 

8.82 
8.80 
8.78 
8.76 
8.74 

8.72 
8.71 
8.71 
8.70 
8.70 

8.7  i 
8.72 
8.73 
8.75 

8.77 

8.79 

8.81 
8.84 
8.87 
8.88 

8.91 
8.93 
8.95 
8.97 
8.98 

8.99 
9.00 
9.00 


Mean  liongltude 

of  Moon's 

Ascending 

Mode. 


80  40.9 
80  9.1 
79  37.3 
79  5.5 
78  33.8 


78 
77 
76 
76 
75 


2.0 
30.2 

58.4 
26.7 
54.9 


75  23.1 
74  51.3 
74  19.6 
73  47.8 
73  16.0 

72  44.2 
72  12.5 
71  40.7 
71  8.9 
70  37.1 

70  5.4 
69  33.6 
69  1.8 
68  20.0 
67  58.3 

67  26.5 
66  54.8 
66  23.0 
65  51.3 
65  19.5 


64 
64 
63 
63 
62 


47.7 
15.9 
44.2 
12.4 
40.6 


62     8.8 
61  37.1 

61     5.8 


// 


Mean  Obliquity,  1872.0,    23  27  20.77       Motion  in  100  days,- 
Precession  for  1872.5, .     .     .     50^^2574  Log.     1.70120 

Precession  in  a  Solar  Day,  .  0^^13759  Log.  9.13861 
Precession  in  a  Sidereal  Day,  0'M3722  Log.  9.13742 
Sun^s  Mean  Hor.  Parallax,    .      8^^848 


0.'l272 


Daily  Motion. 


-3.177 


/ 
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■ 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOR  REDUCTION  OF  MEAN  PLACES,  1872.0,  TO  APPARENT  PLACES. 

Date. 

» 

A. 

B. 

C. 

H. 

Date. 

A. 

B. 

C. 

1». 

Jan.  1 

n  9.5100 

n  0.0271 

n  0.5607 

1.3022 

Mar.  1 

It  9.1690 

It  0.4023 

It  1.2513 

0.8011 

2' 

9.5050 

0.0337 

0.5981 

1.3007 

2 

9.1628 

0.4056 

1.2537 

0.7770 

3 

9.5000 

0.0405 

0.6325 

1.2989 

3 

9.1565 

0.4088 

1.2559 

0.7514 

4 

9.4950 

0.0474 

0.6640 

1.2970 

4 

9.1501 

0.4119 

1.2580 

0.7241 

5 

9.4899 

0.0544 

0.6935 

1.2950 

5 

9.1437 

0.4149 

1.2600 

0.6949 

6 

11 9.4848 

n  0.0614 

n  0.7208 

1J3928 

6 

n  9.1373 

It  0.4177 

It  1.2618 

0.6633 

7, 

9.4797 

0.0686 

0.7463 

1.2905 

7 

9.1308 

0.4205 

1.2635 

0.6292 

8* 

9.4745 

0.0759 

0.7704 

1.2880 

8 

9.1243 

0.4231 

1.2650 

0.5921 

9 

9.4693 

0.0833 

0.7931 

1.2854 

9 

9.1176 

0.4256 

1.2665 

0.5513 

10 

9.4640 

0.0907 

0.8144 

1.2826 

10 

9.1110 

0.4280 

1.2677 

0.5062 

11 

119.4587 

n  0.0982 

n  0.8348 

1.2796 

11 

n9.t042 

It  0  4302 

It  1.2689 

0.4558 

12 

9.4534 

0.1058 

0.8540 

1.2765 

12 

9.0974 

0.4324 

1.2699 

0.3986 

13 

9.4481 

0.1133 

0.8723 

1.2733 

13 

9.0905 

0.4344 

1.2707 

0.3326 

14 

9.4427 

0.1210 

0.8897 

1.2698 

14 

9.08:)4 

0.4363 

1.2714 

0.2545 

15 

9.4373 

0.1286 

0.9063 

1.2662 

15 

9.0763 

0.4381 

1.2720 

0.1596 

16 

n  9.4319 

n  0.1362 

n  0.9221 

1.2625 

16 

It  9.0691 

It  0.4396 

It  1.2725 

0.0374 

17 

9.4264 

0.1439 

0.9373 

1.2586 

17 

9.0618 

0.4414 

1.2728 

9.8663 

18 

9.4209 

0.1515 

0.9518 

1.2545 

18 

9.0544 

0.4429 

1.2730 

9.5809 

19 

9.4154 

0.1591 

0.9657 

1.2502 

19 

9.0469 

0.4443 

1.2731 

;» 8.4314 

20 

9.4099 

0.1667 

0.9791 

1.2457 

20 

9.0392 

0.4455 

1.2731 

It  9.5159 

21 

n  9.4043 

n  0.1742 

«0.f)919 

1.2411 

21 

It  9.0314 

It  0.4467 

It  1.2729 

It  9.8331 

22 

9.3987 

0.1817 

1 .0042 

1.2363 

22 

9.0234 

0.4477 

1.2726 

0.0145 

23 

9.3931 

0.1891 

1.0160 

1.2313 

23 

9.0153 

0.4487 

1.2721 

0.1421 

24 

9.3875 

0.1965 

1.0274 

1.2260 

24 

9.0070 

0.4495 

liJ715 

0.2403 

25 

9.3819 

0.2039 

1.0384 

1.2206 

25 

8.9985 

0.4503 

1.2708 

0.3201 

26 

119.3762 

n  0.2112 

n  1.0489 

1.2150 

26 

It  8.9898 

It  0.4509 

It  1.2700 

It  0.3874 

27 

9.3705 

0.2184 

1.0591 

1.2092 

27 

8.9809 

0.4514 

1.2690 

0.4458 

28 

9.3648 

0.2255 

1.0689 

1.2031 

28 

8.9717 

0.4519 

1.2679 

0.4968 

29 

9.3591 

0.2326 

1.0783 

1.1969 

29 

8.9624 

0.4522 

1.2667 

0.5423 

30 

9.3534 

0.2396 

1.0874 

1.1904 

30 

8.9527 

0.4525 

1.2654 

0.5834 

31 

n  9.3476 

n  0.2465 

111.0962 

1.1836 

31 

n  8.9429 

It  0.4527 

It  1.26*38 

It  0.6210 

Feb.  1 

9.3419 

0.2533 

1.1047 

1.1766 

Apr.  1 

8.9327 

0.4527 

1.2622 

0.6552 

2 

9.3361 

0ii600 

1.1128 

1.1694 

2 

8.9223 

0.4527 

1.2605 

0.6869 

3 

9.3303 

0.2666 

1.1208 

1.1619 

3 

8.9114 

0.4526 

1.2586 

0.7162 

4 

9.3245 

0.2731 

1.1284 

1.1542 

4 

8.9003 

0.4524 

1.2565 

0.7437 

5 

n  9.3187 

n  0.2795 

iil.r357 

1.1462 

5 

It  8.8887 

n  0.4521 

It  1.2544 

It  0.7693 

6 

9.3129 

0.2858 

1.1428 

1.1378 

6 

8.8767 

0.4517 

1.2521 

0.7933 

7 

9.3070 

0.2920 

1.1496 

1.1292 

7 

8.8643 

0.4513 

1.2496 

0.8160 

8 

9.3012 

0.2981 

1.1562 

1.1203 

8 

8.8514 

0.4508 

1.2470 

0.8375 

9 

9.2953 

0.3041 

1.1626 

1.1110 

9 

8.8380 

0.4502 

1.2443 

0.8577 

10 

n  9.2895 

n0.3100 

» 1.1687 

1.1015 

10 

R  8.8241 

It  0.4495 

It  1.2414 

It  0.8770 

11 

9.2836 

0.3157 

1.1746 

1.0915 

11 

8.8095 

0.4488 

1.2384 

0.8952 

12 

9.2777 

0.3213 

1.1803 

1.0811 

12 

8.7943 

0.4480 

1.2352 

0.9126 

13 

9.2718 

0.3269 

1.1858 

1.0706 

13 

8.7784 

0.4471 

1.2319 

0.9293 

14 

95659 

0.3323 

1.1911 

1.0594 

14 

8.7618 

0.4461 

1.2285 

0.9451 

15 

n  9.2600 

n  0.3376 

n  1.1962 

1.0479 

15 

It  8.7443 

It  0.4451 

n  1.2249 

It  0.9603 

16 

9.2541 

0.3428 

1.2011 

1.0360 

16 

8.7259 

0.4440 

1.2211 

0.^)748 

17 

9.2481 

0.:M78 

1.2058 

1.0235 

17 

8.7065 

0.4421) 

1.2172 

0.9883 

18 

9.2421 

0.3528 

1.2103 

1.0107 

18 

8.6860 

0.4417 

1.2131 

1.0022 

19 

9.2361 

0.3576 

1.2147 

0.9971 

19 

8.6642 

0.4405 

1.2088 

1.0150 

20 

n  9.2301 

n  0.3622 

H  1.21 88 

0.9831 

93 

It  8.6409 

It  0.4391 

n  1 .2044 

It  1.0273 

21 

9.2241 

0.3668 

1.2228 

0.9685 

21 

8.6161 

0.4378 

1.1998 

1.0392 

22 

9.2181 

0.3712 

1.2266 

0.9533 

22 

8.5894 

0.4.364 

1.1951 

1.0507 

23 

9.2120 

0.3755 

1.2302 

0.9373 

23 

8.5607 

0.4350 

1.1901 

1.0616 

24 

9.2060 

0.3797 

1.2337 

0.9206 

24 

8.5297 

0.4335 

1.1850 

1.0723 

23 

n9.1999 

«  0.3838 

n  1.2.370 

0.9031 

25 

n  8.4960 

It  0.4320 

It  1 .1797 

111.0825 

26 

9.1938 

0.3877 

1.2402 

0.8848 

26 

8.4589 

0.4304 

1.1742 

1.0923 

27 

9.1877 

0.3915 

1.2432 

0.8656 

27 

8.4180 

0.4288 

1.1685 

1.1019 

28 

9.1815 

0.3952 

1.2460 

0.8452 

28 

8.3724 

0.4272 

1.1626 

1.1111 

29 

9.1753 

0.3988 

1.2488 

0.8238 

29 

8.3208 

0.42.-)6 

1.1,565 

1.1199 

30 

>t9.lG9;) 

7«  0.4023 

It  1.2513 

0.801 1 

30 

w8.26ir> 

It  0.4239 

M  1.1502 

n  1.1285 

31 

n  9.1 628 

n  0.4056 

n  1 .2537 

•    0.7770 

31 

n8.1920 

n  0.4222 

n  1.1437 

/t  1.1367 

January  i  to  March  22,  E=— 0".O4. 


March  23  to  Jane  1 ,  E  = — 0"^Q6, 


d5» 


FIXED  STARS,  187^ 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOR  REDUCTION  OF  MEAN  PLACES,  1872.0,  TO  APPARENT  PLACES. 

Dat«. 

A. 

B. 

C. 

]». 

Date. 

A. 

B, 

C. 

H. 

May  1 

n8.1920 

n  0.4222 

n  1.1437 

n  1.1367 

July  1 

9.2768 

n  0.4092 

0.5360 

1*1.3032 

2 

8.1082 

0.4205 

1.1370 

1.1448 

2 

9.2849 

0.4117 

0.5731 

1.3018 

3 

8.0030 

0.4188 

1.1300 

1.1525 

3 

9.2929 

0.4143 

0.6071 

1.3002 

4 

7.8621 

0.4170 

1.1228 

1.1599 

4 

9.3007 

0.4169 

0.6386 

1.2986 

5 

7.6493 

0.4153 

1.1153 

1.1672 

5 

9.3083 

0.4196 

0.6679 

1.2968 

6 

ft  7.2068 

n  0.4136 

n  1.1076 

ft  1.1741 

6 

9.3158 

ft  0.4224 

0.6951 

n  1.2949  • 

7 

p  7.1004 

0.4119 

1.0997 

1.1809 

7 

9.3231 

0.4253 

0.7207 

1.2928 

8 

7.6191 

0.4101 

1.0914 

1.1873 

8 

9.3302 

0.4282 

0.7448 

1.2907 

9 

7.8506 

0.40H4 

1.0829 

1.1936 

9 

9.3373 

0.4312 

0.7674 

1.2883 

10 

8.0017 

0.4067 

1.0741 

1.1998 

10 

9.3442 

0.4342 

0.7888 

1.2859 

11 

8.1146 

n  0.4050 

n  1.0650 

n  1.2056 

11 

9.3509 

It  0.4373 

0.8090 

It  1.2833 

12 

8-2049 

0.4033 

1.0555 

1.2113 

12 

9.3575 

0.4405 

0.8283 

IJ2806 

13 

B.2803 

0.4017 

1.0457 

1.2167 

13 

9.3639 

0.4436 

0.8466 

15778 

14 

8.3452 

0.4000 

1.0356 

1.2220 

14 

9.3703 

0.4469 

0.8642 

15748 

15 

8  4019 

0.3985 

1.0252 

1.2271 

15 

9.3765 

0.4502 

0.8809 

15716 

16 

8.4525 

n  0.3969 

ft  1.0143 

nl.2320 

16 

9.3826 

n  0.4535 

0.8968 

nl5683 

17 

8.4963 

0.3954 

1.0031 

1.2367 

17 

9.3885 

0.4568 

0.9121 

1.2649 

18 

8.5399 

0.3939 

0.9914 

1.2413 

18 

93944 

0.4602 

0.9267 

1.2614 

19 

8.5782 

0.3925 

0.9793 

1.2457 

19 

9.4001 

0.4637 

0.9408 

15576 

20 

8.6136 

0.3910 

0.9667 

1.2499 

20 

9.4057 

0.4671 

0.9542 

1.2537 

21 

8.6466 

n  0.3897 

n  0.9536 

n  1.2539 

21 

9.4112 

ft  0.4706 

0.9672 

n  15497 

22 

8.6774 

0.3884 

0.9400 

1.2578 

22 

9.4166 

0.4740 

0.9797 

1.2455 

23 

8.7064 

0.3872 

0.9258 

1.2616 

23 

9.4219 

0.4775 

0.9918 

15412  - 

24 

8.7338 

0.3860 

0.9110 

1.2652 

24 

9.4271 

0.4810 

1.0033 

1.2366 

25 

8,7597 

0.3849 

0.8957 

lii686 

25 

9.4322 

0.4845 

1.0145 

15319 

26 

8.7843 

n  0.3839 

ft  0.8797 

n  1.2719 

26 

9.4372 

It  0.4880 

1.0253 

n  15270 

27 

8.8077 

0.3830 

0.8627 

1.2750 

27 

9.4421 

0.4916 

1.0357 

1.2220 

28 

8.8300 

0.3821 

0.8452 

1.2780 

28 

9.4469 

0.4951 

1.0457 

15168 

29 

8.8514 

0.3813 

r.8266 

1.2809 

29 

9.4516 

0.4986 

1.0554 

15114  , 

30 

8.8719 

0.3806 

0.8071 

1.28*36 

30 

9.4562 

0.5021 

1.0648 

15057  , 

31 

8.8915 

n  0.3799 

n  0.7867 

ft  1.2862 

31 

9.4607 

n  0.5056 

1.0738 

nl.1999  ' 

June  1 

8.9104 

0.3793 

0.7651 

1.2886 

Aug.  1 

9.4652 

0.5091 

1.0826 

1.1939 

2 

8.9285 

0.3789 

0.7422 

1.2909 

2 

9.4695 

0.5126 

1.0911 

1.1877 ; 

3 

8.9461 

0.3785 

0.7179 

1.2930 

3 

9.4738 

0.5160 

1.0992 

1.1812 

4 

8.9630 

0.3782 

0.6920 

1.2951 

4 

9.4780 

0.5195 

1 .1071 

1.1745 

* 

5 

8.9794 

n  0.3780 

n  0.6644 

ft  1.2970 

5 

9.4821 

n  0.5229 

1.1148 

It  1.1676 

6 

8.9952 

0.3780 

0.6349 

1.2988 

6 

9.4862 

0.5263 

1.1221 

1.1605 

< 

9.0106 

0.3780 

0.6031 

1.3004 

7 

9.4901 

0.5297 

1.1293 

1.1531 

8 

9.0255 

0.3781 

0.6685 

1.3020 

8 

9.4940 

0.5330 

1.1362 

1.1455 

9 

9.0398 

0.3783 

0.5310 

1.3033 

9 

9.4978 

0.5363 

1.1429 

1.1376 

1 

10 

9.0539 

n  0.3787 

n  0.4897 

n  1.3046 

10 

9.5016 

ft  0.5396 

1.1495 

i»1.12!)4  ' 

11 

9.0675 

0.3791 

0.4439 

1.3058 

11 

9.5052 

0.5428 

1.1557 

1.1210 

12 

9.0807 

0.3796 

0.3925 

1.3068 

12 

9.5088 

0.5460 

1.1618 

1.1122  ! 

13 

•   9.0935 

0.3802 

0.3342 

1.3077 

13 

9.5124 

0.5492 

1.1677 

1.1032  '- 

14 

9.1059 

0.:)810 

0.2667 

1.3085 

14 

9.5158 

0.5523 

1.1733 

1.0938 

15 

9.1181 

n0.3818 

n  0.1867 

n  1.3091 

15 

9.5192 

n  0.5554 

1.1788 

It  1.0841 

16 

9.1299 

0.3828 

0.0885 

1.3097 

16 

9.5226 

0.5585 

1.1841 

1.0740  1 

17 

9.1415 

0.3838 

9.9609 

1.3101 

17 

9.5259 

0.5615 

1.1892 

1.0636  : 

18 

9.1527 

0.3850 

9.7796 

1.3104 

18 

9.5291 

0.5644 

1.1941 

1.0528 

19 

9.1636 

0.3863 

n  9.4609 

1.3105 

19 

9.5323 

0.5673 

1.1989 

1.0415 

20 

9.1743 

n  0.3876 

p  8.3617 

n  1.3106 

20 

9.5354 

n  0.5702 

1.2034 

n  1.0299 

21 

9.1848 

0.3891 

9Jj237 

1.3105 

21 

9.5385 

0.5730 

1.2079 

1.0177 

22 

9.1949 

0.3907 

9.8109 

1.3103 

22 

9.5415 

0.5757 

1.2121 

1.0052 

23 

9.2049 

0.3924 

9.9818 

1.3100 

23 

9.5445 

0.5784 

1.2162 

0.9921 

24 

9.2146 

0.3941 

0.1038 

1.3096 

24 

9.5474 

0.5811 

1.2201 

0.9784 

25 

9.2241 

n  0.3960 

0.1989 

» 1.3090 

25 

9.5503 

n  0.5836 

1.2239 

n0i)642  '• 

26 

9.2334 

0.3980 

0.2769 

1.3083 

26 

9.5531 

0.5862 

1.2275 

0.9494 

27 

9.2424 

0.4000 

0.3428 

1.3076 

27 

9.5559 

0.5886 

..1.2310 

0.9339 

28 

9.2513 

0.4022 

0.4000 

1.3067 

28 

9.5586 

0.5911 

1.2343 

0.9177 

29 

9.2600 

0.4045 

0.4502 

1.3056 

29 

9.5613 

0.5934 

15375 

0.9008 

30 

9.26a'> 

n  0.4068 

0.4954 

n  1.3045 

30 

9.5640 

»  0.5957 

1.2405 

ft  0.8830 

31 

9.276H 

»0.40in> 

0.5360 

« 1.3032 

31 

9.5666 

n  0.5979 

1.2434 

II0.8&13 

March  23  to  June  1,  E  »  —0".(&, 


Jane  2  to  December  3S,  E =— 0".04. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOR  REDUCTION  OF  MEAN  PLACES,  1872.0,  TO  APPARENT  PLACES. 

Dirte. 

A. 

B. 

C. 

.    ». 

Date. 

A. 

B. 

€. 

H. 

Sept.  1 

9^92 

n  0.6001 

1.2461 

n  0.8446 

Nov.  1 

9.7034 

n  0.6141 

1.1566 

1.1197 

^    2 

9.5717 

0.6022 

1.2487 

0.8239 

2 

9.7057 

0.6129 

1.1501 

1.1286 

3 

9.5742 

0.6042 

1.2512 

0.8019 

3 

9.7081 

0.6117 

1.1433 

1.1372 

4 

9.5767 

0.6062 

1.2535 

0.7787 

4 

9.7105 

0.6104 

1.1363 

1.1454 

5 

9.5792 

0.6081 

1.2557 

0.7541 

5 

9.7130 

0.6091 

1.1289 

1.1534 

6 

9.5816 

It  0.6100 

1.2577 

n  0.7277 

6 

9.7154 

n  0.6079 

1.1215 

1.1612 

7 

9.5340 

0.6118 

1.2597 

0.6995 

7 

9.7178 

0.6066 

1.1137 

1.1686 

8 

9.5863 

0.6135 

1.2615 

0.6693 

8 

9.7203 

0.6053 

1.1056 

1.1758 

9 

9.5886 

0.6151 

1.2631 

0.6366 

9 

9.7228 

0.6041 

1.0973 

1.1828 

10 

9.5910 

0.6167 

lJa>47 

0.6010 

10 

9.7252 

0.6028 

1.0886 

1.1895 

11 

9.5932 

n0.6I82 

1.2661 

It  0.5622 

11 

9.7278 

n  0.601 5 

1.0796 

1.1960 

12 

9.5955 

0.6197 

1.2674 

0.5194 

12 

9.7303 

0.6003 

1.0703 

1.2022 

13 

9.5977 

0.6211 

1.2685 

0.4717 

13 

9.7328 

0.5990 

1.0606 

1.2082 

14 

9.6000 

0.6224 

1.2695 

0.4180 

14 

9.7353 

0.5978 

1.0506 

1.2141 

15 

9.6022 

0.6236 

1.2704 

0.3564 

15 

9.7378 

0.5966 

1.0402 

i.2nn 

16 

9.6043 

n  0.6248 

1.2712 

n  0.2344 

16 

9.7404 

7A  0.5954 

1.0294 

1.2251 

17 

9.6065 

0.6259 

1.2718 

0.1978 

17 

9.7429 

0.5942 

1.0182 

1.2303 

18 

9.6086 

0.6269 

1.2723 

0.0899 

18 

9.7455 

0.5931 

1.0065 

1.2353 

19 

9.6108 

0.6279 

1.2727 

9.9455 

19 

9.7481 

0.5919 

0.9944 

1.2401 

20 

9.6129 

0.6286 

1.2730 

9.7267 

20 

9,7506 

0.5909 

0.9817 

1.2448 

21 

9.6150 

n  0.6297 

1.2731 

n  9.2624 

21 

9.7532 

n  0.5898 

0.9686 

1.2492 

22 

9.6171 

0.6304 

1.2731 

p  9.2175 

22 

9.7558 

'    0.5888 

0.9549 

1.2536 

23 

9.6192 

0.6311 

li?730 

9.7118 

23 

9.7584 

0.5878 

0.9406 

1.2577 

24 

9.6213 

0.6318 

1,2727 

9.9370 

24 

9.7610 

0.5869 

0.9257 

1.2616 

25 

9.6234 

0.6323 

1.2724 

0.0846 

25 

9.7636 

0.5860 

0,9101 

1.2654 

26 

9.6254 

n  0.6328 

1.2718 

0.1945 

26 

9.7662 

n  0.5851 

0.8937 

1.2690 

27 

9.6275 

0.6333 

1.2712 

0.2819 

27 

9.7688 

0.5843 

0,8766 

1.2724 

28 

9.6296 

0.6337 

1.2704 

0.3547 

28 

9.7715 

0.5836 

0.8587 

1.2757 

29 

9.6316 

o.6:mo 

1.2695 

0.4170 

29 

9.7741 

0.5829 

0.8397 

1.2789 

30 

9.6337 

0.6342 

1.2685 

0.4713 

30 

9.7767 

0.5822 

0.8198 

1.2818 

Oct.   1 

9.6358 

n  0.6344 

1.2674 

0,5196 

Dee.  1 

9.7793 

n  0.5816 

0.7988 

1.2846 

2 

9.6378 

0.6345 

1.2661 

0.5628 

2 

9.7819 

0.5811 

0.7766 

1.2873 

3 

9.6399 

0.6345 

1.2646 

0.6021 

3 

9.7845 

0.5806 

0.7530 

1.2898 

4 

9.6419 

0.6345 

1.2631 

0.6379 

4 

9.7871 

0.5802 

.  0.7279 

1.2922 

5 

9.6440 

0.6345 

1.2614 

0.6711 

5 

9.7898 

0.5799 

0.7011 

1.2944 

6 

9.6461 

n  0.6343 

1.2595 

0.7016 

6 

9.7924 

n  0.5797 

0.6725 

li»65 

7 

9.6482 

0.6342 

1.2576 

0.7301 

7 

9.7950 

0.5795 

0.6416 

1.2984 

8 

9.6502 

o.6:}39 

1.2555 

0.7567 

8 

9.7976 

0.5793 

0.6082 

1.3002 

9 

9.6523 

0.6336 

1.2532 

0.7817 

9 

9.8001 

0.5793 

0.5718 

1.3018 

10 

9.6544 

0.6333 

1.2508 

0.8053 

10 

9.8027 

0.5793 

0.5321 

1.3033 

11 

9.6565 

It  0.6329 

1.2483 

0.8274 

11 

9.8053 

n  0.5794 

0.4880 

1.3047 

12 

9.6586 

0.6324 

1.2456 

0.8484 

12 

9.8079 

0.5795 

0,4389 

1.3059 

13 

9.6608 

0.6319 

1.2428 

0.8684 

13 

9.8104 

0.5797 

0.3833 

1 .3070 

14 

9.6629 

0.6313 

1.2398 

0.8873 

14 

9.8130 

0.5801 

0.3195 

1,3079 

15 

9.6650 

0.6307 

1.2366 

0.9053 

15 

9.8155 

0.5804 

0.2443 

1,3087 

16 

9.6672 

n  0.6300 

1.2333 

0.9225 

16 

9.8181 

n  0.5809 

0.1532 

1.3093 

17 

9.6694 

0.6293 

1.2299 

0.9389 

17 

9.8206 

0.5815 

0.0378 

1.3098 

18 

9.6715 

0.6286 

1.2263 

0.9546 

18 

9.8231 

0.5821 

9.8802 

1.3102 

19 

9.6rJ7 

0.6278 

1.2225 

0.9697 

19 

9.8256 

0.5828 

9,6284 

1.3105 

20 

9.6759 

0.6269 

1.2185 

0.9842 

20 

9.8281 

0.5836 

p  8.9638 

1.3106 

21 

9.6781 

n  0.6260 

1.2144 

0.9979 

21 

9.8305 

n  0.5844 

n  9,3838 

1.3105 

22 

9.6804 

0.6251 

1.2101 

1.0112 

22 

9.8330 

0.5854 

9.7597 

1.3104 

23 

9.6826 

0.6241 

1.2056 

1.0240 

23 

9.8355 

0.5864 

9.9581 

1.3101 

24 

9.6849 

0.6231 

1.2010 

1.0363 

24 

9.8379 

0.5875 

0.0938 

1.3096 

25 

9.6871 

0.6221 

1.1961 

1.0481 

25 

9.8403 

0.5886 

0.1970 

1.3090 

26 

9.6894 

n  0.6211 

1.1911 

1.0594 

26 

9.8427 

«  0.5898 

n  0.2801 

1.3083 

27 

9.6917 

0.6200 

1.1859 

1.0704 

27 

9.8450 

0.5912 

0.3500 

1.3075 

28 

9.6940 

0.6188 

1.1804 

1.0809 

28 

9.8474 

0.5925 

0.4098 

1.3064 

29 

9.6963 

0.6177 

1.1748 

1.0912 

29 

9.8497 

0.5940 

0.4622 

1.3053 

30 

9.6986 

0.6165 

1.1689 

1.1011 

30 

9.8521 

0.5955 

0.5089 

1.3040 

31 

9.7010 

n  0.6153 

1.1629 

1.1105 

31 

9.8544 

n  0.5971 

n  0.5511 

1.3026 

32 

9.7034 

n  0.6141 

1.1566 

1.1197 

32 

9.8567 

»  0.5987 

»  0.5893 

1.3010 

June  2  to  December  38,  E  »  ~(y.04. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

1 

QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1872.0, 

TO  APPARENT  PLACES. 

Solar  day. 
Sid.  hour. 

r. 

/: 

^ogg. 

O. 

Log^. 

H. 

•Log  L 

i. 

/  1  «• 

- 

Jan.  1 

0.0032 

—14.95 

0.8180 

189**  19 

1.3093 

349*43 

n  0.1981 

^l.5S 

H   ;  h  m 
—0.997  12  37.3 

h  m 
23  18.9 

2 

.0060 

14.79 

0.8133 

189  M 

1.3090 

348  47 

0.2355 

1.72 

0.966  12  38.2 

23  15.1 

3 

.0087 

14.62 

0.8086 

189  49 

1.3088 

347  50 

0.2698 

1.86 

0.9751 12  39.3 

23  11.3 

h  4 

.0114 

14.45 

0.8039 

190  5 

1.3085 

346  54 

0.3014 

2.00 

0.963  12  40.4 

23  7.6 

(7.0)  5 

.0142 

14.28 

0.7993 

190  22 

1.3082 

345  57 

0.3308 

2.14 

0.952|  12  41.5 
—0.941  12  42.6 

23  3.8 

6 

.0169 

—14.12 

0.7946 

190  39 

1.3079 

345  0 

n  0.3582 

—2.28 

23  0.0 

7 

.0197 

13.95 

0.7899 

190  57 

1.3075 

344  3 

0.3837 

2.42 

0.930  12  43.8 

22  56.2 

8 

.0224 

13.78 

0.7«>2 

191  16 

1.3072 

343  6 

0.4078 

2.56 

0.919  12  45.1 

22  52.4 

9 

.0251 

13.62 

0.7804 

191  35 

1.3068 

342  9 

0.4305 

2.69 

0.908  12  46.3 

22  48.6 

10 

.0279 

13.46 

0.7757 

191  55 

1.3064 

341  12 

0.4518 

2.83 

0.897  12  47.7 

22  44.8 

11 

.0306 

— 13J29 

0.7710 

192  16 

1.3060 

340  15 

n  0.4722 

—2.97 

—0.886  12  49.1 

22  41.0 

12 

.0333 

13.13 

0.7663 

192  37 

1.3055 

339  18 

0.4914 

3.10 

0.876 

12  50.5 

22  37.2 

13 

.0361 

12.97 

0.7616 

192  59 

1.3051 

338  20 

0.50J)6 

3.23 

0.865 

12  52.0 

22  33.4 

14 

.0388 

12.81 

0.7569 

193  22 

1.3046 

337  23 

0.5271 

3.37 

0.854 

12  53.5 

22  29.5 

15 

.0416 

12.66 

0.7522 

193  46 

1.3041 

336  25 

0.5437 

3.50 

0.844 

12  55.0 

22  25.7 

16 

.0443 

—12.50 

0.7475 

194  10 

1.3036 

335  27 

n  0.55!)5 

—3.63 

—0.833 

12  56.7 

22  21.8 

17 

.0470 

12.34 

0.7429 

194  35 

1.3031 

334  29 

0.5747 

3.76 

0.823 

12  58.3 

22  18.0 

18 

.0498 

12.19 

0.7382 

195  0 

1.3026 

333  31 

0.5892 

3.88 

0.813 

13  0.0 

22  14.1 

h  19 

.0525 

12.04 

0.7336 

195  27 

1.3021 

332  33 

0.6031 

4.01 

0.802 

13  1.8 

22  10.2 

(8.0)  20 

.0552 

11.88 

0.7290 

195  54 

1.3015 

331  35 

0.6165 

4.13 

0.792 

13  3.6 

22  6^ 

21 

.0580 

-11.73 

0.7245 

196  21 

1.3010 

330  36 

n  0.6293 

4.26 

—0.782 

13  5.4 

22  2.4 

22 

.0607 

11.58 

0.7200 

196  50 

1.3004 

329  38 

0.6416 

4.38 

0.772 

13  7.3 

21  58.5 

23 

.0635 

11.44 

0.7155 

197  19 

1.2998 

328  39 

0.6534 

4.50 

0.762 

13  9.2 

21  54.6 

24 

.0662 

11.29 

0.7110 

197  48 

1.2992 

327  40 

0.6648 

4.62 

0.753 

13  11.2 

21  50.7 

25 

.0689 

11.14 

0.7066 

198  19 

1.2986 

326  41 

0.6758 

4.74 

0.743 

13  13J2 

21  46.7 

26 

.0717 

—11.00 

0.7023 

198  50 

1.2980 

325  42 

n  0.6863 

-4.86 

—0.733 

13  15.3 

21  42.8 

27 

.0744 

10.86 

0.6980 

199  21 

1 .2974 

324  43 

0.6964 

4.97 

0.724 

13  17.4 

21  3843 

28 

.0771 

10.72 

0.69:58 

199  53 

1.2967 

323  43 

0.7062 

5.08 

0.714 

13  19.6 

21  34.9 

29 

.0799 

10.58 

0.6896 

200  26 

1.2961 

322  43 

0.7157 

5.20 

0.705 

13  21.7 

21  30.9 

30 

.0826 

10.44 

0.6854 

200  59 

1.-2955 

321  44 

0.7248 

5.31 

0.696 

13  24.0 

21  26.9 

31 

.0854 

—10.30 

0.6813 

201  33 

1.2948 

320  44 

n  0.7336 

—5.41 

—0.687 

13  26.2 

21  22i) 

Feb.  1 

.0881 

10.17 

0.6773 

202  8 

1.2942 

319  44 

0.7420 

5.52 

0.678 

13  28.5 

21  18.9 

2 

.0908 

10.03 

0.6733 

202  42 

1.2935 

318  43 

0.7502 

5.63 

0.669 

13  30.8 

21  14.9 

h  3 

.0936 

9.90 

0.6694 

203  18 

1.2928 

317  43 

0.7581 

5.73 

0.660 

13  33^ 

21  10.9 

(9.0)  4 

.0963 

9.77 

0.6656 

203  53 

1.2922 

316  42 

0.7657 

5.83 

0.651 

13  35^ 

21  6.8 

5 

.0991 

—  9.64 

0.6619 

204  30 

1.2915 

315  41 

»  0.7731 

—5.93 

—0.643 

1?.  38.0 

21  2^ 

6 

.1018 

9.51 

0.6582 

205  6 

1.2908 

314  40 

0.7802 

6.03 

0.634 

13  40.4 

20  58.7 

7 

.1045 

9.39 

0.6545 

205  43 

1.2902 

313  39 

0.7870 

6.12 

0.626  13  42.9 

20  54.6 

8 

.1073 

9.26 

0.6510 

206  20 

1.2895 

312  38 

0.7936 

6.22 

0.618 

13  45.4 

20  50.5 

9 

.1100 

9.14 

0.6475 

206  58 

1.2889 

311  36 

0.8000 

6.31 

0.609 

13  47.9 

20  46.4 

10 

.1127 

—  9.02 

0.6441 

207  36 

1.2882 

310  35 

n  0.8061 

-6.40 

—0.601 

13  50.4 

20  42.3 

11 

.1155 

8.89 

0.6408 

208  14 

1.2875 

309  33 

0.8120 

6.49 

0.593 

13  52.9 

20  38J2 

12 

.1182 

8.78 

0.6376 

208  52 

1.2869 

308  31 

0.8177 

6.57 

0.585 

13  55.5 

20  34.1 

13 

.1210 

8.66 

0.6344 

209  30 

1.2863 

307  29 

0.8232 

6.66 

0.577 

13  58.0 

20  29i) 

14 

.1237 

8.54 

0.6313 

210  9 

1.2856 

306  27 

0.8285 

6.74 

0.569 

14  0.6 

20  25.8 

15 

.1264 

—  8.43 

0.6282 

210  48 

1.2850 

305  24 

110.8336 

—6.82 

—0.562 

14  3.2 

20  21.6 

16 

.1292 

8.31 

0.6253 

211  27 

1.2844 

304  22 

0.8385 

6.89 

0.554 

14  5.8 

20  17.4 

17 

.1319 

8J80 

0.6224 

212  6 

1.2838 

303  19 

0.8432 

6.97 

0.547 

14  8.4 

20  13.3 

18 

.1346 

8.00 

0.6195 

212  45 

1.2832 

302  16 

0.8477 

7.04 

0.539 

14  11.0 

20  9.1 

h  1» 
(10.0)  20 

.1374 

7.98 

0.6168 

213  24 

1.2826 

301  13 

0.8520 

7.11 

0.532 

14  13.6 

20  4.9 

.1401 

—  7.87 

0.6140 

214  3 

1.2820 

300  10 

110.8562 

—7.18 

—0.525 

14  16.2 

20  0.7 

^    21 

.1429 

7.76 

0.6114 

214  42 

1.2814 

299  7 

0.8601 

7.25 

0.517 

14  18.8 

19  56.4 

22 

.1456 

7.66 

0.6088 

215  21 

1.2809 

298  3 

0.8639 

7.31 

0.510 

14  21.4 

19  52J2 

23 

.1483 

7.55 

0.6063 

216  0 

1.2803 

207  0 

0.8676 

7.37 

Q.503 

14  24.0 

19  48.0 

^ 

.1511 

7.45 

0.6038 

216  39 

1.2798;  295  56 

1 

0.8711 

7.43 

0.496 

14  26.6 

19  43.7 

25 

.1538 

—  7.34 

0.6014 

217  17 

1.2793 

294  52  »  0.8744 

—7.49 

—0.490 

14  29.2 

19  39.5 

26 

.1565 

7.24 

0.5990 

217  56 

1.2788 

293  48 

0.8775 

7.54 

0.483 

14  31.7 

19  35.2 

27 

.1593 

7.14 

0.5967 

218  34 

1.2783 

292  44 

0.8806 

7.60 

0.476 

14  34.3 

19  31.0 

28 

.1620 

1   7.04 

0.5944 

219  12 

1.2779 

291  40i  0.8834 

7.64 

0.469 

14  36.8 

19  26.7 

29 

.1647 

'.  —  6.94 

0.5922;  219  50 

1 

'  1.2774  290  36;n  0.8861 

1            1 

—7.69 

—0.463 

14  39.4 

19  22.4 

-1 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


QUANTITIES  FOE  REDUCING  MEAN  PLACES,  1872.0,  TO  APPAEENT  PLACES. 


Solar  day. 
Sid,  hoar. 


(ILO) 


Mar.  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 

12 
13 
14 
15 

16 
17 
18 
19 

(12.0)21 

'  22 

23 

24 

25 

26 
27 
28 
29 
30 

31 

Apr.  1 

2 

3 

b  4 

(13.0)  5 

6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

(1470)20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 


/ 


Logi'' 


&• 


G. 


0.1675 
.1702 
.1730 
.1757 
.1785 

.1812 
.1839 
.1867 
.1894 
.1921 

.1949 
.1976 
.2004 
.2031 
.2058 

.2086 
.2113 
.2140 
.2168 
.2195 

.2223 
.2250 
.2277 
J2305 
J2332 

.2359 
M387 
.2414 
.2442 
iM69 

.2496 
.2524 
.2551 

.2578 
.2606 

j%33 
.2661 
.2688 
.2715 
.2743 

.2770 
.2798 
.2825 
.2852 

.2880 

.2907 
.2934 
.2962 
.2989 
.3017 

.3044 
.3071 
.3099 
.3126 
.3153 

.3181 

.3208 
.3236 
.3263 
.3290 
.3318 


—6.84 
6.75 
6-65 
6.55 
6.46 

—6.36 
6.27 
6.18 
6.08 
5.99 

—5.90 
5.81 
5.72 
5.63 
5.54 

—5.45 
5.36 
5.27 
5.18 
5.09 

—5.00 
4.91 
4.82 
4.73 
4.64 

—4.55 
4.45 
4.36 
4.27 

4.18 

—4.09 
3.99 
3.90 
3.80 
3.71 

—3.61 
3.51 
3.42 
3.32 
3.22 

—3.12 
3.02 
2.92 
2.81 
2.71 

—2.60 
2.50 
2.39 
2ii8 
2.17 

—2.06 
1.95 
IM 
1.72 
1.61 

—1.49 
1.37 
1.25 
1.13 
1.01 

—0.89 


0.5900|  220*28 
0.5878:  221  6 


0.5857 
0.5836 
0.5815 

0.5794 
0.5774 


221  43 

222  20 
222  57 


223 
224 


34 
10 


0.5753  224  47 


0.5733  225  23 
0.5712  225  59 


0.5692 
0.5671 
0.5651 
0.5630 
0.5609 

05588 
0.5567 
0.5545 
0.5524 
0.5502 

0.5479 
0.5457 
0.5434 
0.5410 
0.5386 

0.5362 
0.5337 
0.5312 
0.5286 
0.5260 

0.5233 
0.5206 
05178 
0.5150 
0.5121 

0.5091 
0.5062 
0.5031 
0.5000 
0.4969 

0.4937 
0.4905 
0.4872 
0.4839 
0.4806 

0.4772 
0.4739 
0.4705 
0.4670 
0.4636 

0.4602 
0.4568 
0.4534 
0.4500 
0.4467 

0.4434 
0.4402 
0.4370 
0.4339 
0.4309 
0.42801 


226  34 

227  10 

227  45 

228  20 

2:i8  55 

229  30 
230 

230  39 

231  14 

231  48 

232  22 

232  57 

233  31 

234  6\ 

234  41 

235  15 

235  50 

236  25 

237  1 

237  36i 

238  11 

238  48 

239  24 

240  1 

240  39 

241  17 

241  55 

242  34 

243  14 

243  54 

244  35 

245  17 

246  0 

246  44 

247  28 

248  14 

249  0 

249  48 

250  37 

251  27 

252  18 

253  11 
254 
255 

255  57 

256  55 

257  55 

258  56 

259  58 

261  3 

262  9 


Log  h. 


5 

0 


1.2770 
1.2766 
1.2762 
1.2759 
1.2754 

1.2752 
1.2749 
1.2746 
1.2744 
1.2741 

1.2739 
1.2737 
1.2736 
1.2735 
1.2733 

1.2733 
1^2732 
1.2732 
1.2731 
liJ731 

1.2732 
liJ732 
1.2733 
1J2734 
1.2735 

1.2737 
1.2739 
liJ741 
1.2743 
1.2745 

1.2748 
1.2751 
1.2754 
1.2757 
1.2761 

1.2765 
1.2769 
1.2773 
1.2777 
1.2781 

1.2786 
1.2791 
1.2795 
1.2801 
1.2806 

1.2811 
1.2817 
1.2822 
1.2828 
1.2834 

1.2840 
1.2846 
1.2852 
1.2858 
1.2864 

1.2870 
12876 
1.2882 
1.2888 
1.2895 
15901 


289  31 
288  27 
287  23 
286  18 
285  13 


284 
283  4 

281  59 
280  54 
279  49 

278  44 
277  40 
276  35 
275  30 
274  25 

273  20 
272  15 

271  10 
270  5 
269  0 

267  55 
266  50 
265  46 
264  41 
263  37 


9n 


32n 


262 
261  28 

260  23 
259  19 
258  15 

257  11 
256  7 
255  3 
253  59 
252  56 

251  53 
250  49 
249  46 
248  43 
247  41 

246  38 
245  36 
244  33 
243  31 
242  29 

241  28 

240  26 
239  25 
238  24 
237  23 

2:U>  22 
235  22 
234  21 
233  21 
232  21 


Log  t. 


n  0.8887 
0.8911 
0.8933 
0.8954 
0.8974 


0.8992 
0.9009 
0.9024 
0.9038 
0.9051 

110.9062 
0.9072 
0.9081 
0.9088 
0.9094 

n  0.9099 
0.9102 
0.9104 
0.9105 
0.9104 

n  0.9103 
0.9099 
0.9095 
0.9089 
0.9082 


0.9074 
0.9064 
0.9053 
0.9041 
0.9027 

n  0.9012 
0.8996 
0.8979 
0.8960 
0.8939 

7»  0.8918 
0.8894 
0.8870 
0.8844 
0.8817 

110.8788 
0.8758 
0.8726 
0.8693 
0.8658 

n  0.8622 
0.8585 
0.8545 
0.8505 
0.8462 

n  0.8418 
0.8372 
0.8324 
0.8275 
0.8224 


I. 


231  21 
230  22 
229  23 
228  24 
227  25 
226  26 


710.8170 
0.8116 
0.8059 
0.8000 
0.7939 

n  0.7876 1 


-7.74 
7.78 
7.82 
7.86 
7.90 

-7.93 
7.96 
7.99 
8.01 
8.04 

-8.06 
8.08 
809 
8.11 
8.12 

-8.13 
8.13 

8.14 
8.14 
8.14 

-8.13 
8.13 
8.12 
8.11 
8.09 

-8.08 
8.06 
8.04 
8.02 
7.99 

-7.96 
7.94 
7.90 
7.87 
7.83 

-7.79 
7.75 
7.71 
7.66 
7.61 

-7.56 
7.51 
7.46 
7.40 
7.34 

-7.28 
7.22 
7.15 
7.09 
7.02 

-6.95 
6.87 
6.80 
6.72 
6.64 

-6.56 
6.48 
6.40 
6.31 
6.22 

-6.13 


/ 


—0.456 
0.450 
0.443 
0.437 
0.431 

—0.424 
0.418 
0.412 
0.406 
0.400 

—0.393 
0.387 
0.381 
0.375 
0.369 

—0.363 
0.357 
0.351 
0.345 
0.339 

—0.333 
0.327 
0.321 
0.315 
0.309 

—0.303 
0.297 
0.291 
0.285 
0.279 

—0.272 
0.266 
0.260 
0.254 
0.247 

—0.241 
0.234 
0.228 
0.221 
0.215 

—0.208 
0.201 
0.194 
0.188 
0.181 

—0.174 
0.167 
0.159 
0.152 
0.145 

—0.138 
0.130 
0.123 
0.115 
0.107 

—0.099 
0.092 
0.084 
0.076 
0.067 

-0.059 


O. 


h 
14 
14 
14 
14 
14 

14 
14 
14 
15 
15 

15 
15 
15 
15 
15 


m 
41.9 
44.4 
46.9 
49.3 
51.8 

54.3 

56.7 

59.1 

1.5 

3.9 

6.3 

8.6 

11.0 

13.3 

15.7 


15  18.0 
15  20.3 
15  22.6 
15  24.9 
15  275 

15  29.5 
15  31.8 
15  34.1 
15  36.4 
15  38.7 

15  41.0 
15  43.3 
45.7 

48.0 


15 
15 
15  50.4 


15 
15 
15 
16 
16 

16 
16 
16 
16 
16 


52.8 

55.2 

57.6 

0.1 

2.6 

5.1 

7.7 

10.3 

12.9 

15.6 


16  18.4 
16  21.2 
16  24.0 
16  26.9 
16  29.9 

16  32.9 
16  36.0 
16  39.2 
16  42.5 

16  45.8 

16  49.2 
16  52.7 
56.3 
0.0 
3.8 


16 
17 
17 

17 
17 
17 
17 
17 


7.7 
11.7 
15.7 
19.9 
24.2 
17  28.61 


h 
19 
19 
19 
19 
19 


m 

18.1 

13.8 

9.5 

5.2 

0.9 


18  56.6 
18  52.3 
18  47.9 
18  43.6 
18  39.3 

18  35.0 

18  30.6 

18  26.3 

18  22.0 

18  17.6 


18 
18 
18 
18 
17 


13.3 
9.0 
4.7 
0.3 

56.0 


17  51.7 
17  47.4 
17  43.0 
17  38.7 
17  34.4 

17  30.1 
17  25.8 
17  21.6 
17  17.3 
17  13.0 

17  8.7 
17  4.5 
17  0.2 
16  56.0 
16  51.7 

16  47.5 
16  43.3 
16  39.1 
16  34.9 
16  30.7 

16  26.5 
16  22.4 
16  18.2 
16  14.1 
16  10.0 

16  5.8 
16  1.7 
15  57.7 
15  53.6 
15  49.5 

15  45.5 
15  41.4 
15  37.4 
15  33.4 
15  29.4 

15  25.4 
15  21.5 
15  17.5 
13.6 
9.6 
5.7 


15 
15 
15 
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FIXED  8TAR8,  1879. 


FOR  WASHINGTON  MEAN  MTONIGHT. 


QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1»72.0,  TO  APPARENT  PLACEa 


Solar  day. 

r 

/ 

Sid.  hour. 

May  1 

0.3345 

—076 

a 

.3372 

0.64 

3 

.3400 

0.51 

4 

.3427 

0.38 

h  5 

.3455 

0.25 

(15.0)  6 

.3482 

—0.12 

7 

.3509 

+0.01 

8 

.3537 

0.14 

9 

.3564 

0.23 

10 

.3592 

0.42 

11 

.3619 

+0.55 

12 

.3646 

0.69 

13 

.3674 

0.83 

14 

.3701 

0.97 

15 

.3728 

1.12 

16 

.3756 

+1.26 

17 

.3783 

1.40 

18 

.3811 

1.55 

19 

.3838 

1.70 

h  ^ 

.3865 

1.85 

(16.0)21 

.3893 

+1.99 

22 

.3920 

2.14 

23 

.3947 

2.30 

24 

.3975 

2.45 

25 

.4002 

2.60 

26 

.4030 

+2.76 

27 

.4057 

2.91 

28 

.4084 

3.07 

29 

.4112 

3.22 

30 

.4139 

3.38 

31 

.4J66 

+3.54 

June  1 

.4194 

3.70 

2 

.4221 

3.86 

3 

.4249 

4.02 

h  4 

.4276 

4.18 

(17.0)  5 

.4303 

+4.35 

6 

.4331 

4.51 

7 

.4358 

4.67 

8 

.4386 

4.84 

9 

.4413 

5.00 

10 

.4440 

+5.17 

11 

.4468 

5.33 

12 

.4495 

5.50 

13 

.4522 

5.67 

14 

.4550 

5.83 

15 

.4577 

+6.00 

16 

.4605 

6.17 

17 

.4632 

6.33 

18 

.4659 

6.50 

h  ^9 

.4687 

6.67 

(18.0)20 

.4714 

+6.84 

21 

.4741 

7.01 

22 

.4769 

7.17 

23 

.4796 

7.34 

24 

.4824 

7.51 

25 

.4851 

+7.68 

26 

.4878 

7.84 

27 

.4906 

8.01 

28 

.4933 

8.18 

29 

.4960 

8.34 

30 

.4988 

+8.51 

Log£^. 


0.4252 
0.4225 
0.4200 
0.4177 
0.4156 

0.4136 
0.4119 
0.4104 
0.4091 
0.4081 

0.4073 
0.4069 
0.4067 
0.4068 
0.4072 

0.4079 
0.4090 
0.4104 
0.4121 
0.4141 

0.4165 
0.4192 
0.4222 
0.4256 
0.4292 

0.4331 
0.4373 
0.4418 
0.4466 
0.4515 

0.4567 
0.4622 
0.4678 
0.4735 
0.4795 

0.4856 
0.4919 
0.4983 
0.5048 
0.51 15 

0.5181 
0.5249 
0.5317 
0.5385 
0.5455 

0.5524 
0.5593 
0.5663 
0.5732 
0.5802 

0.5871 
0.5940 
0.6009 
0.6077 
0.6146 

0.6213 
0.6281 
0.6347 
0.6413 
0.6479 
0.6544 


O. 


263  16 

264  25 

265  36 

266  48 

268  2 

269  17 

270  34 

271  52 

273  II 

274  31 

275  52 

277  15 

278  38 

280  1 

281  26 

282  50 

284  15 

285  41 

287  6 

288  31 

289  55 

291  19 

292  42 

294  4 

295  25 

296  45 

298  4 

299  22 

300  38 

301  52 

303  4 

304  15 

305  24 

306  32 

307  38 

308  41 

309  43 

310  43 

311  40 

312  37 

313  30 

314  22 

315  13 

316  1 

316  47 

317  32 

318  15 

318  56 

319  35 

320  13 

320  49 

321  24 

321  57 

322  29 

322  59 

323  28 

323  56 

324  22 

324  47 

325  11 
325  34 


Log  h. 


.2908 
.2914 
.2920 
.2927 
.2933 

.2939 
.2946 
.2952 

.2958 
.2964 

.2970 
.2976 
.2982 
.2987 
.2993 

.2999 
.3004 
.3010 
.3015 
.3020 

.3026 
.3031 
.3035 
.3040 
.3045 

.3049 
.3053 
.3058 
.3061 
.3065 

.3069 
.3072 
.3076 
.3079 
.3082 

.3085 
.3088 
.3090 
.3092 
.3094 

.3096 
.3098 
.3100 
.3101 
.3103 

.3104 
.3104 
.3105 
.3105 
.3106 

.3106 
.3106 
.3105 
.3105 
.3104 

.3103 
.3102 
.3101 
.3100 
.3098 
.3096 


225  27 
224  29 
223  31 
222  33 
221  35 

220  :)8 
219  40 
218  43 
217  46 
216  49 

215  53 
214  56 
214  0 
213  4 
212  8 

211  12 
210  17 
209  21 
208  26 
207  31 

206  36 
205  41 
204  47 
203  52 

202  58 


Log  I, 


202 
201 
200  15 
199  22 

198  28 

197  34 
196  40 
195  47 
194  54 
194  0 

193  7 
192  14 
191  21 
190  28 
189  35 

188  42 
187  49 
186  57 
186  4 
185  11 

184  19 
183  26 
182  34 
181  41 


n  0.7811 
0.7744 
0.7674 
0.7601 
0.7527 

n  0.7450 
0.7371 
0.7288 
0.7203 
0.7115 

»  0.7024 
0.6929 
0.6831 
0.6730 
0.6626 

n  0.6517 
0.6404 
0^288 
0.6167 
0.6041 

n  0.5910 
0.5774 
0.5632 
0.5484 
0.5331 

A  0.5170 
0.5001 
0.4825 
0.4640 
0.4445 

n  0.4241 
0.4024 
0.3796 
0.3553 
0.3294 

n  0.3018 
0.2723 
0.2405 
0.2059 
0.1683 

»  0.1271 
0.0813 
0.0299 
9.9716 
9.9041 

n  9.8240 
9.7259 
9.5983 
9.4170 


180  49,»  9.0983 
179  56|>  7.9991 


179  4 
178  11 
177  19 
176  26 

175  34 
174  41 
173  49 
172  56 
172  3 
171  11 


9.1611 
9.4483 
9.6192 
9.7412 

9.8363 
9.9143 
99802 
0.0374 
0.0876 
0.1328 


I,    1 

4m 

5.95 
5.85 
5.76 
5.66 

-5.56 
5.46 
5.35 
5.25 
5.15 

.5.04 
4.93 
4.82 
4.71 
4.60 

-4.48 
4.37 
4.25 
4.14 
4.02 

-3.90 
3.78 
3.66 
3.53 
3.41 

-3.29 
3.16 
3.04 
2.91 

2.78 

■2.66 
2.53 
2.40 
2.27 
2.13 

-2.00 
1.87 
1.74 
1.61 
1.47 

1.34 
1.21 
1.07 
0.94 
0.80 


/ 


—0.051 
0.043 
0.034 
0.026 
0.017 

—0.008 

+0.001 

0.010 

0.019 

0.028 

+0.037 
0.046 
0.055 
0.065 
0.074 

+0.084 
0.094 
0.103 
0.113 
0.123 

+0.133 
0.143 
0.153 
0.163 
0.174 

+0.184 
0.194 
0.205 
0.215 
0.226 

+0.236 
0iJ47 
0.258 
0.268 
0.279 

+0.290 
0.301 
0.312 
0.323 
0.334 

+0.345 
0.356 
0.367 
0.378 
0.389 


—0.67  +0.400 


0.53 
0.40 


0.411 
0.422 
0.26;  0.434 
-0.13   0.445 


'.I 


+0.01 
0.14 
0.28 
0.42 
0.55 

+0.69 
0.82 
0.96 
1.09 
1.22 

+1.36 


O. 


h  m 
17  33.1 
17  37.7 
17  42.4 
17  47.2 
17  52.1 


17 
18 
18 
18 
18 

18 
18 
18 
18 
18 


57iJ 

2.3 

7.5 

12.7 

18.1 

23.5 
29.0 
34.5 
40.1 
45.7 


18  51.4 
18  57.0 
2.7 
8.4 
14.0 


19 
19 
19 


19  19.7 
19  25.3 
19  30.8 
19  36.3 
19  41.7 


19 
19 
19 
20 
20 


47.0 

52.3 

57.4 

2.5 

7.5 


20  12.3 
20  17.0 
20  21.6 
20  26.1 
20  30.5 

20  34.7 
20  28.9 
20  42.8 
20  46.7 
20  50.4 


20 
20 
21 
21 
21 

21 
21 
21 
21 
21 


54.0 

57.5 

0.8 

4.1 

7.2 

10.1 
13.0 
15.7 
18.4 
20.9 


+0.456  21  23.3 


0.467 
0.478 
0.489 
0.501 


21  25.61 

21  27.8 

21  29.9 

21  32.0 


21 
21 


33.9 
35.7 
37.5 
39.1 
40.7 
+0.567121  42.3 


+0.512 
0.523 
0.5341 21 
0.545i  21 
0.556,21 


h 
15 

14 

14 

14 

14 


m 
1.8 

57.9 

54.1 

50.2 

46.4 


14  42.5 

14  38.7 

14  34.9 

14  31.1 

14  27.3 

14  23.5 
14  19B 
14  16.0 
14  12.3 

14  8.5 

14  4.8 
14  1.1 
13  57.4 
13  53.7 
13  50.1 

13  46.4 
13  42.8 
13  39.1 
13  35.5 
13  31.8 

13  28.2 
13  24.6 
13  21.0 
13  17.4 
13  13.8 


13 
13 
13 
12 
12 


10.3 

6.7 

3.1 

59.6 

56.0 


12  52.5 
12  48.9 
12  45.4 
12  41.9 
12  38.3 

12  34.8 
12  31.3 
12  27.8 
12  24.3 
12  20.7 


12 
12 
12 
12 
12 

11 
11 
11 
II 
11 


17.3 

13.7 

10.2 

6.7 

3.2 

50.7 
56.2 
52.7 
49.2 
45.7 


11  ASlSt 
11  38.7 
11  35i2 
11  31.7 
11  28.2 
11  24.7 


FIXED  STARS,  187S. 


Q&7 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

• 

QUANTITIES  FOR  REDUCING  MEAN  PLACEti 

1,  1872.0,  TO  APPARENT  PLACES. 

Solar  day. 
1  Sid.  hoar. 

r. 

/ 

Logg. 

O. 

Logh. 

H* 

Log  L 

t. 

/ 

0. 

H. 

1 
inly    1 

0.5015 

+  8;67 

0.6606 

doi  56 

1.3094 

170°  18 

0.1734 

+l'.49 

+o'.578 

h     m 
21  43.7 

h     m 
11  215 

2 

.5043 

8.84 

0.6672 

326  16 

1.3092 

169  25 

05105 

1.62 

0.589 

21 

45.1 

1 1  17.7 

3 

.5070 

9.00 

0.6735 

326  36 

1.3090 

168  32 

05445 

1.76 

0.600 

21 

46.4 

11  145 

h     4 

.5097 

9.17 

0.6797 

326  55 

1.3087 

167  40 

05760 

1.89 

0.611 

21 

47.6 

11  10.6 

(19.0)  5 

.5125 

9.33 

0.6859 

327  12 

1.3085 

166  47 

0.3053 

2.02 

0.622 

21 

48.8 

11     7.1  ' 

6 

.5152 

+  9.49 

0.6920 

327  29 

1.3082 

165  54 

0.3325 

+2.15 

+0.633 

21 

50.0 

11     3.6 

7 

.5180 

9.65 

0.6981 

327  45 

1.3079 

165    1 

0.3580 

2.28 

0.644 

21 

51.0 

11     0.0 

8 

.5207 

9.81 

0.7040 

328    0 

1.3076 

164    7 

0.3821 

2.41 

0.654 

21 

52.0 

10  56.5 

9 

.5234 

H.lfD 

0.7099 

328  15 

1.3072 

163  14 

0.4048 

2.54 

0.665 

21  53.0 

10  52.9 

10 

.5262 

10.14 

0.7158 

328  28 

1.3069 

162  20 

0.4262 

2.67 

0.676 

21 

53.9 

10  49.4 

11 

.5289 

+10.30 

0.7215 

328  41 

1.3065 

161  27 

0.4464 

+2.79 

+0.686 

21  54.7 

10  45.8 

18 

.5316 

10.45 

0.7271 

328  53 

1.3061 

160  33 

0.4657 

2.92 

0.697 

21 

55.5 

10  425 

13 

.5344 

10.61 

0.7327 

329    4 

1.3057 

159  40 

0.4840 

3.05 

0.707 

21  56.3 

10  38.6 

14 

.5371 

10.77 

0.7383 

329  15 

1.3053 

158  46 

0.5016 

3.17 

0.718 

21  57.0 

10  35.1 

15 

.5399 

10.92 

0.7437 

329  25 

1.3049 

157  52 

0.5182 

3.30 

0.728 

21 

57.7 

10  31.5 

16 

.5426 

+11.08 

0.7491 

329  35 

1.3044 

156  58 

0.5342 

+3.42 

+0,738 

21 

58.3 

10  27.9 

17 

.5453 

1153 

0.7544 

329  44 

1.3040 

156    4 

0.5494 

354 

0.749 

21 

58.9 

10  24.3 

18 

.5481 

11.39 

0.7596 

329  52 

1.3035 

155  10 

0.5641 

3.66 

0.759 

21 

59.5 

10  20.7 

19 

J>508 

11.54 

0.7648 

330    0 

1.3030 

154  16 

0.5781 

3.79 

0.769 

22 

0.0 

10  17.1 

h   20 

.5535 

11.69 

0.7698 

330    8 

1.3025 

153  22 

0.5916 

3.90 

0.779 

22 

0.5 

10  13.5 

1  (20.0)21 

.5563 

+11.84 

0.7748 

330  15 

1.3020 

152  27 

0.6046 

+4.02 

+0.789 

22 

1.0 

10    9.8 

22 

.5590 

11.99 

0.7797 

330  21 

1.3015 

151  32 

0.6171 

4.14 

0.799 

22 

1.4 

10    65 

23 

.5618 

12.13 

0.7846 

330  27 

1.3009 

150  37 

0,6291 

4.26 

0.809 

22 

1.8 

10    2.5 

24 

.5646 

12.28 

0.7894 

330  33 

1.3004 

149  42 

0.6407 

4.37 

0.819 

22 

25 

9  58.8 

25 

.5672 

12.43 

0.7941 

330  39 

1.2999 

148  47 

0.6519 

4.49 

0.828 

22 

2.6 

9  55.1 

26 

.5700 

+12.57 

0.7987 

330  44 

1.2993 

147  51 

0.6626 

+4.60 

+0.838 

22 

2.9 

9  51.4 

27 

.5727 

12.71 

0.8033 

330  48 

1.2988 

146  56 

0.6730 

4.71 

0.848 

22 

35 

9  47.7 

28 

.5754 

12.86 

0.8078 

330  52 

1.2982 

146    0 

0.6831 

4.82 

0.857 

22 

3.5 

9  44.0 

29 

.5782 

13.00 

0.8122 

330  56 

1.2976 

145    5 

0.6928 

4.93 

0.866 

22 

3.8 

9  40.3 

30 

.5809 

13.14 

0.8166 

331     0 

1.2970 

144    9 

0.7021 

5.04 

0.876 

22 

4.0 

9  36.6 

31 

.5837 

+13J27 

0.8209 

331    4 

1.2964 

143  12 

0.7112 

+5.14 

+0.885 

22 

45 

9  32.8 

Aug.  I 

J>864 

13.41 

0.8251 

331    7 

1.2958 

142  16 

0.7199 

5.25 

0.894 

22 

4.5 

9  29.1 

2 

.5891 

13.55 

0.82J)2 

331  10 

1.2952 

141  19 

0.7284 

5.35 

0.903 

22 

4.7 

9  25.3 

3 

.5919 

13.68 

0.8333 

331  12 

1.2946 

140  23 

0.7366 

5.45 

0.912 

22 

4.8 

9  21.5 

h     4 

.5946 

13.81 

0.8373 

331  15 

1.2939 

139  26 

0.7445 

5.55 

0.921 

22 

5.0 

9  17.7 

(21.0)  5 

5974 

+13.95 

0.8413 

331  17 

1.2933 

138  29 

0.7521 

+5.65 

+0.930 

22 

55 

9  13.9 

6 

.6001 

14.08 

0.8452 

331  20 

li»27 

137  32 

0.7595 

5.75 

0.938 

22 

5.3 

9  10.1 

7 

.6028 

14i21 

0.8490 

331  22 

1.2920 

136  34 

0.7667 

5.84 

0.947 

22 

5.4 

9    6.3 

8 

6056 

14.33 

0.8528 

331  23 

1.2914 

135  37 

0.7736 

5.94 

0.956 

22 

5.6 

9    2.4 

9 

.6083 

14.46 

0.8565 

331  25 

1.2908 

134  39 

0.7803 

6.03 

0.964 

22 

5.7 

8  58.6 

10 

.6110 

+14.59 

0.8601 

331  26 

1.2902 

133  41 

0.7868 

+6.12 

+0.972 

22 

5.8 

8  54.7 

11 

.6138 

14.71 

0.8637 

331  28 

1.2896 

132  43 

0.7931 

651 

0.981 

22 

5.9 

8  50.8 

12 

.6165 

14.83 

0.8672 

331  29 

1.2889 

131  44 

0.7992 

6.30 

0.989 

22 

5.9 

8  46.9 

13 

.6193 

14.95 

0.8706 

331  30 

1.2883 

130  46 

0.8050 

6.38 

0.997 

22 

6.0 

8  43.0 

14 

.6220 

15.07 

0.8740 

331  31 

1^2877 

129  47 

0.8107 

6.47 

1.005 

22 

6.1 

8  39.1 

15 

.6247 

+15.19 

0.8774 

331  32 

1.2871 

128  48 

0.8162 

+6.55 

+1.013 

22 

65 

8  355 

16 

.6275 

15.31 

0.8806 

331  33 

1.2865 

127  49 

0.8215 

6.63 

1.021 

22 

65 

8  31.3 

17 

.6302 

15.43 

0.8839 

331  34 

15859 

126  50 

0.8266 

6.71 

1.029 

22 

6.3 

8  27.3 

18 

.6329 

15.54 

0.8870 

331  35 

1.2853 

125  50 

0.8315 

6.78 

1.036 

22 

6.4 

8  23.3 

h    »9 

.6357 

15.66 

0J6901 

331  36 

1.2847 

124  50 

0.8363 

6.86 

1.044 

22 

6.4 

8  19.4 

(22.0)20 

.6384 

+15.77 

0.8932 

331  37 

1.2841 

123  50 

0.8408 

+6.93 

+1.051 

22 

6.5 

8  15.4 

21 

.6412 

15.88 

0.8962 

331  38 

1.2835 

122  50 

0.8452 

7.00 

1.059 

22 

6.6 

8  11.4 

22 

.6439 

15.99 

0.8992 

331  39 

15829 

121  50 

0.8495 

7.07 

1.066 

•22 

6.6 

8    7.4 

23 

.6466 

16.10 

0.9021 

331  40 

1.2824 

120  50 

0.85:36 

7.14 

1.074 

22 

6.7 

8    3.3 

24 

.6494 

16iJl 

0.9050 

331  41 

15818 

119  49 

0.8575 

750 

1.081 

22 

6.7 

7  59.3 

25 

.6521 

+16.32 

0iH)78 

331  42 

1.2813 

118  48 

0.8613 

+757 

+1.088 

22 

6.8 

7  555 

26 

.6548 

16.43 

0.9105 

331  43 

15807 

117  48 

0.8649 

7.33 

1.095 

22 

6.9 

7  515 

27 

.6576 

16.53 

0.9133 

331  44 

1.2802 

116  46 

0.8684 

7.39 

.    1.102 

22 

6.9 

7  47.1 

28 

.6603 

16.64 

0.9159 

331  45 

1.2797 

115  45 

0.8717 

7.44 

1.109  22 

7.0 

7  43.0 

29 

.6631 

16.74 

0.9185 

331  46 

1.2792 

114  44 

0.8748 

7.49 

1.116  22 

7.1 

7  38.9 

30 

.6658 

+16.85 

0.9211 

331  47 

1.2788 

113  42 

0.8779 

+7.55 

+1.123 

22. 

75 

7  34.8 

31 

.6685 

+16.95 

0.9236 

331  49 

1.2783 

112  40 

0.8807 

+7.60 

+1.130 

22 

75 

7  30.7 

33 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1872.0,  TO  APPARENT  PLACES. 

Solar  day. 
Sid.  hour. 

r. 

/ 

Logg^. 

€»• 

Log  A. 

m. 

Log  ^. 

• 
I. 

/ 

O. 

1 

Sept.  1 

0.6713 

+17X)5 

0.9261 

331°  50 

1.2779 

llf  39 

0.8835 

+7:65 

+L137 

h     m 
22    7.3 

h     m 
7  26.6 

2 

.6740 

17.15 

0.9286 

331  51 

1.2774 

110  36 

0.8861 

7.69 

1.143 

22    7.4 

7  22.4 

h     3 

.6767 

17.25 

0.9310 

331  53 

1.2770 

109  34 

0.8885 

7.74 

1.150 

22    7.5 

7  18.3 

(23.0)  4 

.6795 

17.35 

0.9333 

331  55 

1.2766 

108  32 

0.8909 

7.78 

1.157 

22    7.7 

7  14.1 

^          5 

.6822 

17.45 

0.9357 

331  57 

1.2763 

107  29 

0.8931 

7.82 

1.163 

22    7.8 

7    9.9 

6 

.6850 

+17.54 

0.9380 

331  58 

1.2759 

106  26 

0.8951 

+7.85 

+1.170 

22    7.9 

7    5.8 

7 

.6877 

17.(J4 

0i)402 

332    0 

1.2756 

105  23 

0.8971 

7.89 

1.176 

22    8.0 

7    1.6 

8 

.6904 

17.74 

0.9424 

332    2 

1.2752 

104  21 

0.8989 

7.92 

1.182 

22    8.2 

6  57.4 

9 

.6932 

17.83 

0.9446 

332    5 

li5750 

103  18 

0.9005 

7.95 

1.189 

22    8.3 

6  53.2 

10 

.6959 

17.93 

0.9468 

332    7 

1.2747 

102  14 

0.9021 

7.98 

1.195 

22    8.5 

6  49.0 

11 

.6987 

+18.02 

0.9489 

332    9 

1.2744 

101  11 

0.9035 

+8.01 

+1.201 

22    8.6 

6  44.7 

12 

.7014 

18.12 

0.9510 

332  12 

liJ742 

100    8 

0.9047 

8.03 

1.208 

22    8.8 

6  40.5 

13 

.7041 

18.21 

0.9530 

332  15 

1.2740 

99    4 

0.9059 

8.05 

1.214 

22    9.0 

6  36.3 

14 

.7069 

18.30 

0.9550 

332  18 

1.2738 

98    1 

0.9069 

8.07 

1.220 

22    9.2 

6  32.0 

15 

.7096 

18.40 

0.9570 

332  21 

1.2736 

96  57 

0.9078 

8.09 

1.226 

22    9.4 

6  27.8 

16 

.7123 

+18.49 

0.9590 

332  24 

1J2735 

95  53 

0.9085 

+8.10 

+1.233 

22    9.6 

6  23.5 

17 

.7151 

18.58 

0.9609 

332  28 

1J2734 

94  49 

0.9092 

8.11 

1.239 

22    9.8 

6  19.3 

18 

.7178 

18.67 

0.9628 

332  31 

1.2733 

93  45 

0.9097 

8.12 

1.245 

22  10.1 

6  15.0 

h     19 

.7206 

18.76 

0.9647 

332  35 

1.2732 

92  41 

0.9101 

8.13 

1.251 

22  10.3 

6  10.8 

(0.0)  20 

.7233 

18.86 

0.9666 

332  39 

1.2731 

91  38 

0.9104 

8.14 

1.257 

22  10.6 

6    6.5 

21 

.7260 

+18.95 

0.9684 

332  43 

1.2731 

90  34 

0.9105 

+8.14 

+1.263 

22  10.9 

6    2J2 

22 

.7288 

19.04 

0.9703 

332  47 

1.2731 

89  30 

0.9105 

8.14 

1.269 

22  11.2 

5  58.0 

23 

.7315 

19.13 

0.9721 

332  52 

1.2731 

88  26 

0.9104 

8.14 

1.275 

22  11.5 

5  53.7 

24 

.7342 

19.22 

0.9739 

332  56 

1.2732 

87  21 

0.9101 

8.13 

1582 

22  11.8 

5  49.4 

25 

.7370 

19.32 

0.9756 

333    1 

1.2733 

86  17 

0.9097 

8.12 

liJ88 

22  12.1 

5  45.2 

26 

.7397 

+19.41 

0.9774 

333    6 

1.2734 

85  13 

0.9092 

+8.11 

+1.294 

22  12.4 

5  40S) 

27 

.7425 

19.50 

0.9791 

333  11 

1.2735 

84    9 

0.9086 

8.10 

1.300 

22  12.8 

5  36.6 

28 

.7452 

19.60 

0.9808 

333  17 

1.2736 

83    5 

0.9078 

8.09 

1.306 

22  13.1 

5  32.3 

29 

.7479 

19.69 

0.9825 

333  22 

1.2738 

82    0 

0.9069 

8.07 

1.313 

22  13.5 

5  28.0 

30 

.7507 

19.78 

0.9842 

333  28 

1.2740 

80  56 

0.9059 

8.05 

1.319 

22  13.9 

5  23.8 

Oct.    1 

.7534 

+19.88 

0.9859 

333  34 

1.2742 

79  52 

0.9047 

+8.03 

+1.325 

22  14.3 

5  19.5 

2 

.7561 

19.97 

0.9876 

333  40 

1.2744 

78  48 

0.9034 

8.01 

1.331 

22  14.7 

5  15.2 

3 

.7589 

20.07 

0.9893 

333  47 

1.2747 

77  44 

0.9020 

7.98 

1. 3^)8 

22  15.1 

5  lOJO 

h       4 

.7616 

20.16 

0.9909 

333  53 

1.2750 

76  40 

0.9005 

7.95 

1.344 

22  15.6 

5    6.7 

(1.0)    5 

.7644 

20.26 

0.9926 

334    0 

1.2753 

75  36 

0.8988 

7.92 

1.351 

22  16.0 

5    2.4 

6 

.7671 

+20.36 

0.9942 

334    7 

1.2756 

74  32 

0.8969 

+7.89 

+1.357 

22  16.4 

4  58.1 

7 

.7698 

20.45 

0.9959 

334  14 

1.2759 

73  28 

0.8950 

7.85 

1.364 

22  16.9 

4  53.9 

8 

.7726 

20.55 

0.9975 

334  21 

1.2763 

72  24 

0.8928 

7.81 

1.370 

22  17.4 

4  49.6 

9 

.7753 

20.65 

0.9992 

334  28 

1.2767 

71  20 

0.8906 

7.77 

1.377 

22  17.9 

4  45.4 

10 

.7781 

20.75 

1.0008 

334  35 

1.2771 

70  17 

0.8882 

7.73 

1.384 

22  18.4 

4  41.1 

11 

.7808 

+20.85 

1.0024 

334  43 

1.2775 

69  13 

0.8857 

+7.69 

+1.390 

22  18.9 

4  36.9 

12 

.78a5 

20.95 

1.0041 

334  51 

1.2779 

68  10 

0.8830 

7.64 

1.397 

22  19.4 

4  32.6 

13 

.7863 

21.06 

1.0057 

334  59 

1.2784 

67    6 

0.8801 

7.59 

1.404 

22  20.0 

4  28.4 

14 

.7890 

21.16 

1.0074 

335    7 

1.2789 

66    3 

0.8772 

7.54 

1.411 

22  20.5 

4  24.2 

15 

.7917 

21.26 

1.0091 

335  16 

1.2794 

65    0 

0.8740 

7.48 

1.418 

22  21.1 

4  20.0 

16 

.7945 

+21.37 

1.0107 

335  24 

1.2799 

63  57 

0.8707 

+7.42 

+1.425 

22  21 .6 

4  15^ 

17 

.7972 

21.48 

1.0124 

335  33 

1.2804 

62  54 

0.8673 

7.37 

1.432 

22  22.2 

4  11.6 

18 

.8000 

21.59 

1.0141 

335  41 

1.2809 

61  51 

0.8636 

7.30 

1.439 

22  22.8 

4     7.4 

h     19 

.8027 

21.70 

1.0158 

335  50 

1.2815 

60  48 

0.8599 

7.24 

1.447 

22  23.4 

4    3.2 

(2.0)  20 

.8054 

21.81 

1.0174 

335  59 

1.2820 

59  46 

0.8559 

7.18 

1.454 

22  24.0 

3  59.1 

21 

.8082 

+21.92 

1.0191 

336    8 

1.2826 

58  43 

0.8518 

+7.11 

+1.461 

22  24.6 

3  54.9 

22 

.8109 

22.03 

1.0209 

336  18 

1.2832 

57  41 

0.8475 

7.04 

1.469 

22  25.2 

3  50.7 

23 

.8136 

22.14 

1.0226 

336  27 

1.2838 

56  39 

0.8430 

6.97 

1.476 

22  25.8 

3  46.6 

24 

.8164 

22.26 

1.0243 

336  36 

1.2844 

55  37 

0.8383 

6.89 

1.484 

22  26.4 

3  42.5 

25 

.8191 

22.38 

1.0261 

336  46 

1.2850 

54  35 

0.8335 

6.82 

1.492 

22  27.1 

3  38.3 

26 

.8219 

+22.49 

1.0278 

336  55 

1J2856 

53  33 

0.8285 

+6.74 

+1.500 

22  27.7 

3  34.2 

27 

.8246 

22.61 

1.0296 

337    5 

1.2862 

52  32 

0.8232 

6.66 

1.608  22  28.3 

3  30.1 

28 

.8273 

22.73 

1.0314 

337  15 

1.2869 

51  30 

0.8178 

6.57 

1.516  22  29.0 

3  26.0 

29 

.8301 

22.86 

1.0332 

337  24 

1.2875 

50  29 

0.8122 

6.49 

1.524;  22  29.6 

3  21.9 

30 

.8328 

22.98 

1.0350 

337  34 

1.2881 

49  28 

0.8063 

6.40 

'1.532 

'  22  30.3 

3  17.8 

31 

0.83551+23.11 

1.0369 

337  44 

1.2888 

48  27 

0.8003 

+6.31 

+1.540122  30.9 

3  13.8 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOE  EEDUCING  MEAN  PLACES,  1872.0,  TO  APPARENT  PLACES. 

Solar  daj. 
Sid.1ioiir. 

r. 

/. 

Logg. 

O. 

1.2894 

H. 

Log  i. 

• 

/ 

O. 

H. 

Not.  1 

0.8383 

+23!23 

1.0387 

337*54 

47  2^ 

0.7940 

+6J22 

+L549 

h     m 
22  31.6 

h    m 
3    9.7 

2 

.8410 

23.26 

1.0406 

338    4 

1J2901 

46  25 

0.7875 

6.13 

1.557 

22  32.3 

3    5.7 

h       3 

.8438 

23.49 

1.0425 

338  14 

1J2908 

45  24 

0.7807 

6.04 

1.566 

22  32.9 

3    1.6 

(3.0)   4 

.8465 

23.62 

1.0444 

338  24 

1.2914 

44  24 

0.7737 

5.94 

1.575 

22  33.6 

2  57.6 

5 

.8492 

23.75 

1.0463 

338  34 

1.2921 

43  23 

0.7663 

5.84 

1.583 

22  34.3 

2  53.6 

6 

.8520 

+23.88 

1.0482 

338  44 

1.2928 

42  23 

0.7589 

+5.74 

+1.592 

22  34.9 

2  49.6 

7 

.8547 

24.02 

1.0502 

338  54 

1.2934 

41  23 

0.7511 

5.64 

1.601 

22  35.6 

2  45.6 

8 

.8575 

24.16 

1.0522 

339    4 

1.2941 

40  24 

0.7430 

5.53 

1.610 

22  36.2 

2  41.6 

9 

.8602 

24.29 

1.0542 

339  13 

1.2947 

39  24 

0.7347 

5.43 

1.620 

22  36.9 

2  37.6 

10 

.8629 

24.43 

1.0562 

339  23 

1.2954 

38  24 

0.7260 

5.32 

1.629 

22  37.5 

2  33.6 

11 

.8657 

+24.5d 

1.0582 

339  33 

1.2960 

37  25 

0.7170 

+5.21 

+1.638 

22  38.2 

2  29.7 

12 

.8684 

24.72 

1.0603 

339  43 

li2966 

36  26 

0.7077 

5.10 

1.648 

22  38.8 

2  25.7 

13 

.8711 

24.86 

1.0624 

339  52 

lii973 

35  27 

0.6980 

4.99 

1.658 

22  39.5 

2  21.8 

14 

.8739 

25.01 

1.0644 

340    2 

1.2979 

34  28 

0.6880 

4.88 

1.667 

22  40.1 

2  17.9 

15 

.8766 

25.15 

1.0665 

340  11 

1.2985 

33  29 

0.6775 

4.76 

1.677 

22  40.8 

2  13.9 

16 

.8794 

+25.30 

1.0687 

340  21 

1.2991 

32  30 

0.6668 

+4.64 

+1.687 

22  41.4 

2  10.0 

17 

.8821 

25.45 

1.0708 

340  30 

1J2997 

31  32 

0.6555 

4.52 

1.697 

22  42.0 

2    6.1 

h     IB 

.8848 

25.60 

1.0729 

340  39 

1.3002 

30  34 

0.6438 

4.40 

1.707 

22  42.6 

2    2i2 

(4.0)  19 

.8876 

25.75 

1.0751 

340  49 

1.3008 

29  35 

0.6317 

4.28 

1.717 

22  43i2 

1  58.4 

^        20 

.8903 

25.91 

1.0773 

340  57 

1.3014 

28  37 

0.6191 

4.16 

1.727 

22  43.8 

1  54.5 

21 

.8930 

+26.06 

1.0795 

341    6 

1.3019 

27  39 

0.6060 

+4.04 

+1.738 

22  44.4 

1  50.6 

22 

.8958 

26.22 

1.0817 

341  15 

1.3025 

26  41 

0.5922 

3.91 

1.748 

22  45.0 

1  46.8 

23 

.8985 

26.38 

1.0839 

341  24 

1.3030 

25  44 

0.5780 

3.78 

1.758 

22  45.6 

1  42.9 

24 

.9013 

26.54 

1.0862 

341  32 

1.3035 

24  46 

0.5630 

3.66 

1.769 

22  46.1 

1  39.1 

25 

.9040 

26.70 

1.0884 

341  40 

1.3040 

23  48 

0.5475 

3.53 

1.780 

22  46.7 

1  35.2 

26 

.9067 

+26.86 

1.0907 

341  49 

1.3045 

22  51 

0.5311 

+3.40 

+1.791 

22  47.2 

1  21.4 

27 

.9095 

27.02 

1.0930 

341  57 

1.3050 

21  54 

0.5140 

3.27 

1.801 

22  47.8 

1  27.6 

28 

.9122 

27.18 

1.0953 

342    4 

1.3054 

20  56 

0.4960 

3.13 

1.812 

22  48.3 

1  23.8 

29 

.9149 

27.35 

1.0976 

342  12 

1.3058 

19  59 

0.4771 

3.00 

1.823 

22  48.8 

1  20.0 

30 

.9177 

27.51 

1.0999 

342  20 

1.3063 

19    2 

0.4572 

2.87 

1.834 

22  49.3 

1  16iS 

Dec.    1 

.9204 

+27.68 

1.1022 

342  27 

1.3067 

18    5 

0.4362 

+2.73 

+1.845 

22  49.8 

1  12.4 

2 

.9232 

27.85 

1.1046 

342  34 

1.3070 

17    9 

0.4139 

2.59 

1.857 

22  50.3 

1    8.6 

3 

.9259 

28.02 

1.1069 

342  41 

1.3074 

16  12 

0.3904 

2.46 

1.868 

22  50.7 

1    4.8 

b       4 

.9286 

28.18 

1.1092 

342  48 

1.3078 

15  15 

0.3653 

2.32 

1.879 

22  51.2 

1    1.0 

(5.0)    5 

.9314 

28.35 

1.1116 

342  54 

1.3081 

14  19 

0.3385 

2.18 

1.890 

22  51.6 

0  57.2 

6 

.9341 

+28.53 

1.1139 

343    0 

1.3084 

13  22 

0.3096 

+204 

+1.902 

22  52.0 

0  53.5 

7 

.9369 

28.70 

1.1163 

343    7 

1.3087 

12  26 

0.2789 

1.90 

1.913 

22  52.4 

0  49.7 

8 

.9396 

28.87 

1.1187 

343  13 

1.3090 

11  29 

0.2456 

1.76 

1.925 

22  52.8 

0  46.0 

9 

.9423 

29.04 

1.1210 

343  18 

1.3092 

10  33 

0.2092 

1.62 

1.936 

22  53i2 

0  42.2 

10 

.9451 

29J22 

1.1234 

343  24 

1.3095 

9  37 

0.1695 

1.48 

1.948 

22  53.6 

0  38.4 

11 

.9478 

+29.39 

1.1258 

343  29 

1.3097 

8  40 

0.1254 

+1.33 

+1.960 

22  54.0 

0  34.7 

12 

.9505 

29.57 

1.1282 

343  35 

1.3099 

7  44 

0.0762 

1.19 

1.971 

22  54.3 

0  30.9 

13 

.9533 

29.74 

1.1306 

343  40 

1.3100 

6  48 

0.0207 

1.05 

1.983 

22  54.6 

0  27.2 

14 

.9560 

29.92 

1.1329 

343  44 

1.3102 

5  52 

9.9569 

0.91 

1.994 

22  55.0 

0  23.5 

15 

.9588 

30.09 

1.1353 

343  49 

1.3103 

4  56 

9.8817 

0.76 

2.006 

22  55.3 

0  19.7 

16 

.9615 

+30i27 

1.1377 

343  53 

1.3104 

4    0 

9.7906 

+0.62 

+2.018 

22  55.6 

0  16.0 

17 

.9642 

3045 

1.1400 

343  57 

1.3105 

3    3 

9.6752 

0.47 

2.030 

22  55.8 

0  12.2 

18 

.9670 

30.62 

1.1424 

344    1 

1.3105 

2    7 

9.5176 

0.33 

2.042 

22  56.1 

0    8.5 

b     19 

.9697 

30.80 

1.1448 

344    5 

1.3106 

1  11 

9.2758 

0.19 

2.053 

22  56.3 

0    4.8 

(6.0)  20 

.9724 

30.96 

1.1471 

344    9 

1.3106 

0  15 

p  8.6012 

+0.04 

2.065 

22  56.6 

0    1.0 

21 

.9752 

+31.15 

1.1495 

344  12 

1.3106 

359  19 

n  9.0212 

—0.10 

+2.077 

22  56.8 

23  57.3 

22 

.9779 

31.33 

1.1518 

344  15 

1.3105 

358  23 

9.3970 

0.25 

2.089 

22  57.0 

23  53.6 

23 

.9807 

31.51 

1.1542 

344  18 

13105 

357  27 

9.5955 

0.39 

2.101 

22  57.2 

23  49.8 

24 

.9634 

31.69 

1.1565 

344  21 

1.3104 

356  31 

9.7311 

0.54 

2.112 

22  57.4 

23  46.1 

25 

.9861 

31.86 

1.1588 

344  24 

1.3103 

355  35 

9.8344 

0.68 

2.124 

22  57.6 

23  42.3 

26 

.9889 

+32.04 

1.1611 

344  26 

1.3102 

354  39 

n  9.9175 

—0.83 

+2.136 

22  57.7 

23  38.6 

27 

.9916 

32.22 

1.1634 

344  28 

1.3101 

353  43 

9.9874 

0.97 

2.148 

22  57.9 

23  34.8 

28 

.9943 

32.39 

1.1657 

344  30 

1.3099 

352  46 

0.0471 

1.11 

2.159 

22  58.0 

23  31.1 

29 

.9971 

32.57 

1.1680 

344  32 

1.3098 

351  50 

0.0996 

1.26 

2.171 

22  58.1 

23  27.3 

30 

.9998 

32.74 

1.1703 

344  34 

1.3096 

350  54 

0.1463 

1.40 

2.183 

22  58.2 

23  23.6 

31 

1.0026 

+32.92 

1.1725 

344  35 

1.3093 

349  57 

n  0.1885 

—1.54 

+2.194 

22  58.3 

23  19.8 

32 

1.0053 

+33.09 

1.1747 

344  36 

1.3091 

349    1 

n  0.2267 

—1.69 

+2.206 

22  58.4 

23  16,0 

<^9 
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FIXED  STAR89  187d. 


BESSEL'S  FORMULiE  OF  REDUCTION  FOR  THE  FIXED  STARS, 

WITH  DR.  PETERS^S  COEFFICIENTS,  AND  BESSEL^S  NOTATION. 


A  =  r  —  0.34243  sin  ft  +  0.00410  sin  2  ft 

B  =  —  9".2237  cos  ft  +  0".0896  cob  2  ft 

C  =  —  20".4451  cos  L)  COB  ©. 

D  =  —  20''.4451  sin  ©. 

E  =  —  0".0468  sin  ft  +  0".00l4  sin  2  ft  —  0".0034  sin  2  © 

a  =  3>.07219  +  1-.33697  sin  a  tan  <5. 
6=3^  COB  a  tan  d. 
e  =  tV  cob  a  sec  <J. 
</  =  ^  sin  a  sec  <5. 

a'=r20".0545coBa. 

A'  =  —  sin  a. 

c'  =  tan  <j  COS  <5  —  sin  a  sin  d. 

<2'=cos  a  sin  d. 


-  0.02519  Bin  2  ©  +  0.00294  sin  (©  +  82o  18'). 
0".5507  cos  2  ©  —  0".0093  cob  (©  +  280o  44'). 


/*'  = 

Li  = 

a  = 
6  = 

a'= 


a 
<5' 


/ 


the  annual  proper  motion  in  right  ascension. 

the  annual  proper  motion  in  declination. 

d 
the  time  reckoned  from  Jan.  1  — .680,  (when  the  sun's  mean  longitude  is  280^,)  and 

expressed  in  fractional  parts  of  a  tropical  year. 

the  sun's  true  longitude. 

the  longitude  of  the  moon's  ascending  node. 

the  obliquity  of  the  ecliptic. 

the  star's  mean  right  ascension  for  the  beginning  of  the  year 
the  star's  mean  declination  for  tne  beginning  of  the  year. 

the  Btar's  apparent  right  ascension  at  the  time  r. 
the  star's  apparent  declination  at  the  time  r. 

a  =  Afl  +B6  +Cc  +Dd  +E  +  t/<.  (intime,) 

d«Ao'  +  BA'  +  Cc'+Drf'  +  r/. 


The  following  formula)  may  also  be  used  by  putting 

/=  46".0828  A  +  E  =  3-.07219  A  +  tV  E.  »  =  C  Un  «. 

^  cos  G  =  20".0545  A.  A  sin  H  =  C. 

g  sin  G  ^  B  k  cos  H  =  D. 

o'  —  a  =/+  T  fi-^-  -l^  g  Bin  (fi  +  a)  \An  6  '\'  -^h  sin  (H  +  a)  sec  <5. 
d'  —  d^=Tfji*  +  g  cos  (G  +  a)  +  A  cos  (H  +  a)  sin  d  + 1  cos  d. 


(In  ttme.) 


Tables  V.  and  VI.  of  the  Appendix  contain  the  following  terms,  which  may  be  added  to  A  and 
B,  when  great  accuracy  is  required : 

A  A  =  —  0.00405  sin  2  d  +  0.00135  sin  (  d  —  r')  +  0.00025  sin  (2  ©  —  ft) 

+  0.00010  sin  2  (©  —  V)  —  0.00005  sin  2  ((^  —  ft)  +  0.00009  sin  (2  r'  —  ft) 
+  0.00005  cos  r'  +  0.00004  sin  2  T'  —  0.00011  sin  (3  ©  —  T) . 

A  B  ==  —  0''.0886  cos  2  d  +  0''.0067  cos  (2  ©  —  ft )  +  0".0024  cos  (2  r'  —  ft) 
—  0".0023  sin  T'     +  0".0008  cos  2  r'  —  0".0027  cos  (3  ©  —  T). 

In  which.— 

d  =  the  moon's  mean  longitude. 

r  =  the  longitude  of  the  sun's  perigee. 

r'  =the  longitude  of  the  moon's  perigee. 

Other  terms,  which  become  sensible  for  stars  very  near  the  pole,  will  be  found  on  page  505. 
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MEAN  PLACES  FOR  1872.0.    (Jan.  1— .680,  Washington.) 


Star^K  Name. 


a  Andromedse  .  . 
i  y  Pcgasi  {Algenib) 
I*  fi  Hydri    . 

a  Cassiopese 

^Ceti.     . 


•21  Cassiopese 
e  Piscium 

•  a  Ursae  Min. 
0^  Ceti  .     . 

*36  Casslopeos 

TQ  Piscium 

a  Eridani  {A 

o  Piscium 

^Arietis  . 

*50  Cassiopese 

aArietis  . 
e*  Ceti .     . 

*  t  Cassiopese 
;-  Ceti .     . 
a  Ceti .     . 


{Polaris) 


cfiemar) 


•48  Ccphei  (H.; 
CArietis  . 
a  Persei    . 
3  Persei   . 
ij  Tauri    . 

C  Persei   . 
y^  Eridani 
X  Tauri    . 
e  Tauri    . 
a  Tauri  (Aldeharan) 

•  9  Camelopardalis   . 
t  Aurigse      .     .     . 

nOrionis.  .  .  . 
a  Aurigse  (  Capella) 
fi  Ononis  (Rigel)  . 

fiTvLun    .... 

*  Groombridge  966 
d  Orionis .... 
a  Leporis      .     .     . 
e  Orionis .... 


aColumbce    .     .     . 

a  Orionis .... 

•22  Camelopardalis  (H. 

;i  Greminorum    .     . 

a  Argus  (Canopus) 

Y  Greminorum    .     . 
a  Canis  Maj.  (Strii») 
♦51  Cephei  (H.)    .     . 
e  Canis  Majoris 


Magnitude, 


2 

3.2 
3 

var. 
2 

6 
4 
2 
3 
6 

4.3 

1 

4 
3.2 

4 

2 
4.5 

4 

3.4 
2.3 

6 

4.5 
2 
3 
3 

3 

3 

4 

4.3 

1 

4 
3 
5 
1 
1 

2 

6.7 
2 
3 
2 

2 

var. 
5.4 

3 

1 

2.3 

1 

5 
2.1 


Right  Aioeiuion. 


b     m       B 

0  1  46.469 

0  6  38.783 

0  18  59.128 

0  33  15.409 

0  37  9.767 

0  37  14.031 

0  56  18.096 

1  11  58.231 
1  17  37.539 
1  21  44.348 

1  24  38.125 
1  32  56.494 
1  38  38.234 
1  47  34.335 
1  52  32.927 

1  59  57.687 

2  6  13.002 
2  18  32.831 
2  36  40.189 

2  55  35.395 

3  4  9.912 
3  7  32.832 
3  15  11.622 
3  33  49.051 
3  39  52.701 

3  46  5.384 

3  52  3.474 

4  12  30.647 
4  21  8.646 
4  28  34.663 

4  41  20.270 
4  48  39.612 

4  57  15.423 

5  7  14.175 
5  8  23.217 

5  18  12.088 
5  22  37.655 
5  25  28.102 
5  27  5.175 
5  29  43.138 

5  35  0.924 

5  48  14.562 

6  4  44.077 
6  15  13.028 
6  21  6.741 

6  30  19.054 
6  39  30.419 
6  39  43.629 
6  53  35.802 


An.  Variation. 


+  3.088 
3.083 
3.256 
3.365 
3.013 

+  3.829 

3.110 

20.424 

2.998 

4.353 

+  3.200 
2.235 
3.162 
3.301 
4.978 

+  3.368 
3.169 
4.839 
3.102 
3.129 

+  7.345 
3.437 
4.248 
4.239 
3.554 

+  3.756 
2.797 
3.407 
3.495 
3.436 

+  5.913 
3.897 
3.425 
4.422 

2.881 

+  3.788 
7.988 
3.064 
2.646 
3.042 

+  2.173 
3.247 
6.619 
3.633 
1.330 

+  3.469 

2.645 

30.297 

+  2.358 


Declination. 


+28  23  1.97 
+  14  28  19.42 
-77  58  33.93 
+55  50  5.65 
- 18  41  22.05 

+74  17  14.57 

+  7  12  2.04 

+88  37  36.63 

-  8  50  39.13 
+69  36  16.76 

+ 14  41  7.65 
-57  53  14.66 
+  8  30  45.60 
+20  10  53.65 
+71  47  59.74 

+22  51  22.29 

+  8  14  42.52 

-\-^  49  28.77 

+  2  41  42.54 

+  3  35  9.86 

+77  15  36.68 
+20  34  7.24 
+49  24  11.46 
+47  22  32.35 
+23  42  26.56 

+31  30  4.76 
- 13  52  26.25 
+  15  18  59.95 
+  18  53  40.58 
+  16  15  0.10 

+66  7  17.06 
+32  57  39.73 
+  15  13  25.56 
+45  51  53.331 

-  8  21     4.94 

+28  29  48.39 
+74  57  11.88 

-  0  23  45.63 
-17  54  55.83 

-  1  17    8.40 

-34  8  36.66 
+  7  22  51.83 
+69  21  37.20 
+22  34  37.13 
-52  37  35.73 

+  16  30  23.11 
-16  32  31.67 
+87  14  15.13 
-28  47  57.70 


An:Tariation. 


1$ 


+  19.90 
20.05 
20.25 
19.80 
19.83 

+ 19.73 
19.48 
19.08 
18.72 
18.71 

+  18.72 
18.42 
18.26 
17.79 
17.68 

+  17.24 
17.08 
16.48 
15.40 
14.36 

+ 13.86 
13.65 
13.17 
11.89 
11.46 

+  11.04 

10.53 

9.06 

8.38 
7.62 

+  6.76 
6.13 
5.41 
4.15 

4.48 


+ 


+ 
+ 


3.46 
3.25 
3.00 
2.90 
2.65 

2.16 
1.05 
0.52 
1.44 
1.84 


-  2.67 
4.65 
3.41 

-  4.64 


*  Cironmpolar  Stan 
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dCanis  Majoris 
d  Geminorum    .     . 

•  Piazzi  vii.  67  .     . 
a  Geminor.  ( Castor) 
a  Can.  Min.  {Procyon 

P  Geminor.  {PoUuk) 
ip  Geminorum    .     . 

•  3  Urs«B  Majoris  (H.) 
15  Argus  (t)  . 

e  Hydree  .     . 


I  UrsfiB  Majoris 
*<r2  UrscB  Majoris 
xCancn  .     . 
e  Argus   .     . 
1  Draconis  (H.) 

a  Hydrae  .     . 

•  d  Ursae  Majoris 

d  UrssB  Majoris 

e  Leonis  .     . 

piLeonis  .     . 


MEAN  PLACES  FOR  1872.0.    (Jan.  1— .680,  Washington.) 


Starts  Name. 


a  Leonis  (Rtgulus) 
•32  Ursae  Majoris 

Y^  Leonis  .     . 
•  9  Draconis  (H.) 

p  Leonis  .     . 

r^  Argus   .     . 
/  Leonis  .     . 
a  Ursae  Majoris 
d  Leonis  .     . 
d  Crateris 


r  Leonis  .  . 
X  Draconis  . 
e>  Leonis  .  . 
/9  Leonis  .  . 
y  Ursa5  Majoris 

o  Virginis 
•  4  Draconis  (H.) 
'  /9  Chamseleontis 
iy  Virginis 
a^  Crucis  .     . 


/SCorvi  .  .  . 
•  'c  Draconis  .  . 
♦32  Camelop.  (H.)  {foU. 

12Canum  Venaticorum 
0  Virginis     .     . 

a  Virginis  (Spica) 
C  Virginis     .     . 
17  Ursse  Majoris . 
11  Bootis   .     .     . 
^  Centauri     .     . 


) 


Magnitade. 


2 
3.4 

6 
2.1 

1 

L2 

5 

6 

3 
3.4 

3 
5 
5 
2 
4.5 

2 

5.4 
3 
3 

4 

L2 

6 

2 
5.4 

4 

2 

5 

2 

2.3 
3.4 

5 

3.4 
5.4 

2 
2.3 

4 
5.4 

5 
3.4 

1 

2.3 
3.4 
5.4 
3 
4.5 

1 

3.4 
2 
3 
1 


Rl^t  Ascentdon. 


m 


7  3  1L273 
7  12  28.663 
7  17  32.486 
7  26  25.529 
7  32  36.120 

7  37  28.868 

7  45  39.724 

8  0  2.769 
8  2  5.657 
8  39  59.831 

8  50  26.008 

8  59  5.923 

9  0  48.745 
9  13  39.750 
9  18  38.586 

9  21  17.854 
9  23  7.252 
9  24  16.940 
9  38  34.962 
9  45  28.774 

10  1  33.241 
10  8  42.699 
10  12  54.759 
10  24  9.112 
10  26  4.258 

10  40  5.981 
10  42  31.653 

10  55  48.553 

11  7  17.957 
11  12  56.572 

11  21  21.290 
11  23  46.644 
11  30  23.751 
11  42  31.776 
11  47  5.285 

11  58  41.337 

12  6  10.656 
12  10  52.613 
12  13  21.479 
12  19  29.228 

12  27  40.017 
12  28  0.490 
12  48  12.719 

12  50  2.235 

13  3  19.481 

13  18  27.142 
13  28  10.337 
13  42  29.734 
13  48  35.446 
13  54  48.582 


AiLVariatton. 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


2.440 
3.591 
6.313 
3.839 
3.146 

3.682 
3.684 
6.070 
2.556 
3.184 

4.141 
5.378 
3.255 
1.602 
9.137 

2.950 
5.430 
4.051 
3.420 
3.425 

3.203 
4.441 
3.317 
5.310 
3.166 

2.310 
3.159 
3.761 
3.202 
2.996 

3.088 
3.641 
3.072 
3.066 
3.189 

3.060 
2.908 
3.342 
3.068 
3.266 

3.138 
2.601 
0.355 
2.817 
3.101 

3.153 
3.053 
2.374 
2.859 
4.163 


Dedination. 


-26  11  27.95 
+22  12  57.26 
+68  43  21.95 
+32  10  0.28 
+  5  33    3.72 

+28  19  59.98 
+27-  5  41.90 
+68  50  49.79 
-23  56  11.47 
+  6  53  13.51 

+48  32  31.88 

+67  39    4.06 

+  11  10  55.44 

-58  44  16.89 

+81  53  19.77 

-  8  6  17.29 
+70  23  26.04 
+52  15  32.77 
+24  21  45.26 
+26  36  31.39 

+  12  35  31.65 
+65  44  43.32 
+20  29  18.17 
+76  22  15.09 
+  9  57  52.60 

-59  0  40.25 
+  11  13  19.75 
+62  26  28.70 
+21  13  29.45 
-14    5    9.40 

+  3  33  39.86 
+70  2  12.63 
-07  1.36 
+  15  17  16.13 
+54  24  23.05 

+  9  26  39.14 
+78  19  37.83 
-78  36  6.05 
+  02  41.72 
-62  23  18.04 

-22  41  17.25 
+70  29  37.23 
+84  6  29.91 
+39    0  36.90 

-  4  51  17.30 

-10  29  31.88 
+  03  34.80 
+49  57  10.26 
4  19  2  26.10 
-59  45  14.93 


An.VariatioD. 


5.42 
6i23 
6.73 
7.46 
8.93 

8.32 

8.94 

10.04 

10.11 

12.91 

13.84 
14.22 
14.21 
14.93 
15.28 

15.39 
15.49 
16.15 
16.36 
16.74 

17.41 
17.77 
18.02 
18.36 
18.39 

18.76 
18.92 
19.36 
19.65 
19.44 

19.78 
19.86 
19.83 
20.09 
20.02 

20.00 
20.06 
20.04 
20.03 
19.93 

19.95 
19.93 
19.63 
19.51 
19.31 

18.91 
18.52 
18.10 
18.18 
17.66 


*  Clreninpolar  Stan. 
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MEAN  PLACES  FOR  1872.0.    (Jan.  1— .6H0,  Washington.) 

I 

Star*!  Name. 

MagDitnde. 

Right  Aioenslon. 

An.  Variation. 

Decltnation. 

An.  Variation. 

*  a  Draconis    .... 

3.4 

h      m       B 

14    0  55.511 

+   L623 

+64  59  15.68 

- 17.36 

a  Bootis  {Arciwrus)    . 

1 

14    9  49.410 

2.734 

+  19  51     0.75 

18.89 

^Bootis 

4.3 

14  20  50.315 

+  2.043 

+52  26  36.00 

16.78 

•  5  Ursae  Minoris  .     .     . 

5.4 

14  27  49.405 

-  0.211 

+76  15  52.54 

16.05 

a*Centauri     .... 

1 

14  30  56.326 

+  4.033 

-60  18    9.56 

15.04 

e  Bootis    ..... 

2.3 

14  39  23.846 

+  2.621 

+27  36  54.83 

-15.37 

a^LibrsB 

2.3 

14  43  48.013 

+  3.307 

-15  30  28.90 

15.20 

•  /5  Urs®  Minoris  ...     . 

2 

14  51     6.139 

-  0.249 

+74  40  41.59 

14.75 

/9  Bootis 

3 

14  57    7.468 

+  2.260 

+40  53  47.79 

14.40 

/9  Libras 

2 

15  10    7.275 

3.220 

-  8  54  30.89 

13.55 

fi^  Bootis 

4.3 

15  19  39.360 

+  2.268 

+37  49  38.72 

-12.81 

•/^  UrsfiB  Minoris  .     .     . 

3 

15  20  56.929 

-  0.147 

+72  17  22.53 

12.80 

a  CoronsR  Borealis  .     . 

2 

15  29  16.135 

+  2.539 

+27    8  49.68 

12.33 

a  Serpentis   .... 

2.3 

15  37  57.837 

2.950 

+  6  49  48.90 

11.59 

£  Serpentis   .... 

3.4 

15  44  26.217 

+  2.987 

+  4  51  53.58 

11.10 

•  C  Ursae  Minoris .     .     . 

4.5 

15  48  40.773 

-  2.287 

+78  11  13.52 

-10.88 

e  Coronae  Borealis  .     . 

4 

15  52  17.413 

+  2.485 

+27  15     1.24 

10.64 

d  Scorpii 

2.3 

15  52  46.062 

3.536 

-22  15  16.99 

10.57 

/S^  Scorpii 

2 

15  57  59.787 

3.477 

19  27  10.33 

10.20 

♦     Groombridge  2320    . 

6.5 

16    5  58.728 

0.133 

+68    8  50.95 

9.50 

d  Ophiuchi    .... 

3 

16    7  38.340 

+  3.138 

-  3  21  44.87 

-  9.57 

T  Hercuiis     .... 

3.4 

16  15  53.519 

1.798 

+46  37     9.45 

8.77 

a  Scorpii  (Aniares)    . 

1.2 

16  21  33.748 

3.669 

-26     8  43.43 

8.38 

1}  Draconis    .... 

3.2 

16  22  15.771 

+  0.804 

+61  48  15.78 

8.23 

•A  Draconis    .     .     ;    . 

5 

16  28  14.666 

-  0.142 

+69    2  42.03 

7.78 

C  Ophiuchi    .... 

3.2 

16  30    6.728 

+  3.298 

-10  18  19.07 

-  7.62 

•  a  Trianguli  Australis  . 

2 

16  35    8.121 

6.283 

-68  47  18.76 

7.34 

71  Hercuiis     .... 

3 

16  38  30.499 

2.054 

+39  10    2.47 

7.05 

K  Ophiuchi    .... 

3.4 

16  51  36.573 

2.835 

+  9  34  34.49 

5.87 

<2  Hercuiis     .... 

5 

16  56  52.699 

+  2.209 

+33  45  19.50 

5.42 

•  e  Ursae  Minoris  .     .     . 

4.5 

16  59  10.049 

-  6.385 

+82  14  38.58 

-  5.26 

a*  Hercuiis     .... 

var. 

17     8  48.681 

+  2.733 

+  14  32  17.99 

4.39 

44  Ophiuchi    .... 

5 

17  18  33.260 

3.659 

-24    3  15.76 

3.69 

^9  Draconis    .... 

3.2 

17  27  32.425 

1.351 

+52  23  48.82 

2.83 

a  Ophiuchi    .... 

2 

17  28  59.571 

+  2.782 

+  12  39  19.28 

2.92 

•  oi  Draconis    .... 

5 

17  37  42.187 

-  0.356 

+68  48  58.92 

-   1.66 

pL  Hercuiis     .... 

3.4 

17  41  26.977 

+  2.345 

+27  47  50.69 

2.35 

•y*  Draconis  {pr.)     .     . 

4.5 

17  44  13.131 

-   1.082 

+72  12  39.73 

1.64 

7*  Draconis    .... 

2.3 

17  53  38.189 

+   1.394 

+51  30  17.21 

0.59 

/^Sagittarii    .... 

3.4 

17  57  35.167 

3.852 

-30  25  22.44 

-  0.43 

Ai^  Sagittarii    .... 

4 

18    6    6.512 

+  3.586 

-21     5  22.62 

+  0.54 

•  <r  Octantis     .... 

6 

18    9  57.121 

+  109.091 

-89  16  41.44 

0,87 

•  d  Ursae  Minoris  .     .     . 

4.5 

18  13  37.558 

- 19.406 

+86  36  23.83 

1.23 

71  Serpentis   .... 

3 

18  14  41.148 

+  3.099 

-  2  55  46.44 

0.61 

1  Aquilae  (3  H.  Scuti) 

4.5 

18  28  14.433 

3.264 

-  8  19  51.77 

2.16 

a  hynR  (  Vega)  .     .     . 

1 

18  32  36.275 

+  2.032 

+38  39  57.25 

+  3.13 

fil^nd    .     .     .     ,     . 

var. 

18  45  21.240 

2.214 

+33  12  55.94 

3.93 

tf^Sagittarii    .     . 

2.3 

18  47  19.669 

+  3.724 

-26  27  10.05 

4.05 

•60  Draconis    .... 

6 

18  50  29.318 

-   1.898 

+75  16  53.18 

4.44 

C  Aquilae  ..... 

3 

18  59  31.54(^  +  2.755 

+  13  40  30.92 

+  5.06 

*  Clrcnmpoiar  Stam. 
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F1X£D  STARS,  187«. 


MEAN  PLACES  FOR  ie72.0.    (J 

an.  1— i)80,  Washington.) 

■ 

Star's  Name. 

Magoitndo. 

Right  Aioonidoii. 

An.  Variation. 

Declination. 

An.Tariation. 

d  Sagittarii .... 

5 

li      m       ■ 

19  10    8.666 

+  3*513 

- 19°  id  38.87 

+    6.08 

•    d  Draconis  .... 

3 

19  12  31.173 

+  0.034 

+67  26  10.44 

6.31 

•    T  Draconis  .... 

5 

19  18    0.039 

-   1.107 

+73    7    0.99 

6.79 

dAquilffi     .... 

3.4 

19  19    2.609 

+  3.024 

+  2  51  42.32 

6.87 

'cAquilsB     .... 

5 

19  30    0.232 

3.230 

-  7  18  34.27 

7.70 

^'AquilsB      .... 

3 

19  40  10.438 

+  2.853 

+  10  18  11.55 

+  8.50 

a  Aquilffi  {Altair) 

1.2 

19  44  32.244 

+  2.928 

+  8  31  55.80 

9.21 

•    €  Draconis  .... 

4 

19  48  35.615 

-  0.172 

+69  56  29.54 

9.15 

/9AquiliB     .... 

4 

19  49     1.510 

+  2.947 

+  65  20.33 

8.71 

•    I  Ursae  Minoris     .     . 

6.7 

19  52  18.360 

-59.760 

+88  55  22.94 

9.44 

T  Aquilae     .... 

6.5 

19  57  53.200 

+  2.933 

+  6  55    7.22 

+  9.89 

osCapricorni     .     .     . 

3.4 

20  10  57.036 

+  3.333 

-12  56  22.31 

10.86 

•    K  Cephei      .... 

4.5 

20  13    9.324 

-   1.894 

+77  19  28.14 

11.01 

» 

aPavonis    .... 

2 

20  15  30.775 

+  4.794 

-57    8  31.31 

11.15 

ffCapricorni    .     .     . 

5 

20  19  59.541 

3.441 

-18  37  44.87 

11.47 

e  Delphini  .... 

4 

20  27     5.823 

+  2.866 

+  10  52  11.63 

+  11.99 

•       Groombridge  3841  . 

6.7 

20  30  32.517 

-  0.208 

+72    5  52.65 

12.22 

aCygui 

2.1 

20  37    4.104 

+  2.044 

+44  49  26.10 

12,69 

/lAquarii     .... 

5.4 

20  45  44.855 

3.240 

-  9  27  41.86 

13Ji5 

y  Cygui 

4 

20  52  24.080 

+  2.234 

+40  40  32.67 

13.72 

•       12  Year  Cat.  1879    . 

6 

20  53  19.060 

-  2.495 

+80    4  14.39 

+  13.71 

61  Cygni  (pr.)  .     .     . 

5.6 

21     1     9.671 

+  2.687 

+38    7  16.76 

17.50 

CCygni 

3 

21     7  29.327 

2.550 

+29  42  11.24 

14.58 

a  Cephei      .... 

3.2 

21  15  31.391 

1.437 

+62    2  36.21 

15.11 

1  Pcgasi      .... 

4.5 

21  16  10.087 

2.774 

+ 19  15  30.28 

15.23 

/5Aquarii     .... 

3 

21  24  49.161 

+  3.164 

-  6    7  57.61 

+  15.64 

•    /9  Cephei      .... 

3 

21  26  59.960 

0.800 

+69  59  55.49 

15.71 

fAquarii     .... 

5.4 

21  30  56.163 

3.198 

-  8  25  36.31 

15.94 

e  Pegaai       .... 

2.3 

21  37  53.976 

2.948 

+  9  17  22.03 

16.33 

•  11  Cephei      .... 

5 

21  40    2.362 

0.907 

+70  43  19.53 

16.50 

/xCapricorni     .     .     . 

5 

21  46  18.936 

+  3.279 

-14    9    9.45 

+  16.77' 

. 

•  79  Draconis  .... 

6.7 

21  51  16.440 

0.737 

+73    5  48.32 

16.96 

a  Aquarii     «... 

3 

21  59  12.529 

3.084 

-  0  56  25.99 

17.33 

a  Gruis 

2 

22    0    9.373 

3.814 

-47  34  45.59 

17.19 

^Aquarii     .... 

4.5 

22  10    4.679 

3.170 

-  8  25  10.42 

17.78 

n  Aquarii    .... 

5.4 

22  18  44.374 

+  3.065 

+  0  43  43.70 

+  18.13 

Tl  Aquarii     .... 

4.3 

22  28  46.687 

3.084 

-  0  46  34.83 

18.44 

^226  Cephei  (B.)  .     .     . 

5.6 

22  30     1.093 

1.083 

+75  34    0.34 

18.52 

C  Pegasi      .... 

3.4 

22  35    4.649 

2.988 

+  10    9  50.86 

18.70 

•     t  Cephei      .... 

4.3 

22  45    7.643 

2.118 

+65  31  38.76 

18.85 

A  Aquarii    .... 

4 

22  45  56.083 

+  3.131 

-  8  15  35.33 

+  19.07 

a  Pis.  K\iA,{Famalhaut] 
a  Pegasi  {Markab)    . 

)      1.2 

22  50  34.389 

3.329 

-30  17  59.18 

18.99 

2 

22  58  23.149 

2.984 

+  14  31    2.35 

19.31 

•    o  Cephei      .... 

6.5 

23  13  22.737 

2.437 

+67  24  39.78 

19.62 

^Piscium    .... 

4.5 

23  21  28.499 

3.041 

+  5  40  35.43 

19.75 

t  Piscium    .... 

4.5 

23  33  22.074 

+  3.085 

+  4  55  58.42 

+  19.48 

•    ;*  Cephei      .... 

3.4 

23  34    6.600 

2.403 

+76  55    4.92 

20.07 

•       Groombridge  4163  . 

7 

23  48  37.774 

2.849 

+73  41  52.28 

20.00 

(a  Piscium    .... 

4 

23  52  44.362 

+  3.078 

+  69  17.51 

+  19.94 

*  Circnmpolar  Stan. 
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APPARENT  PLACES  OF 

a  URSiE  MINORIS,  {Pf^anzy'i  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

Aioen- 

don. 

Deelina- 

Uon 

Nora, 

Right 

Asoen- 

Bion. 

Declina- 
tion 
North, 

Right 

Ascen- 

tion. 

Declina- 
tion 
North, 

Right 

Ascen- 

lion. 

Declina- 
tion 
North, 

h     m 
1  11 

0      1 

88  37 

h     m 
1  11 

0      t 

88  37 

h     m 

1  10 

88  37 

h     m 

1  10 

0      1 

88  37 

0.3 

57.37 

50.9 

1.2 

28.38 

51.0 

1.1 

67.08 

45.9 

1.0 

66.95 

It 
37.8 

1.3 

56.40 

51.0 

2.2 

87.55 

50.9 

2.1 

66.55 

45.7 

2.0 

56.83 

36.9 

8.3 

55.47 

51.1 

3.2 

26.60 

50.8 

3.1 

66.05 

45.5 

3.0 

56.69 

36.6 

3.3 

54.59 

51.1 

4.2 

86.04 

50.7 

4.1 

65.52 

45.3 

4.0 

66.55 

36.3 

4.3 

53.76 

51.2 

5.2 

85.84 

50.7 

5.1 

64.96 

45.1 

5.0 

56.43 

36.0 

5.3 

52.95 

51.3 

6.2 

84.40 

50.6 

6.1 

64.37 

44.8 

6.0 

66.38 

35.6 

6.3 

52.15 

51.3 

7.2 

83.50 

50.5 

7.1 

63.77 

44.6 

7.0 

56.38 

35.3 

7JSt 

51.34 

51.4 

8.2 

88.57 

50.4 

8.1 

63.18 

44.3 

8.0 

56.45 

35.0 

8.2 

60.49 

51.5 

9.2 

81.64 

50.2 

9.1 

62.63 

44.0 

9.0 

56.59 

34.6 

9.3 

49.60 

51.6 

10.2 

80.72 

50.1- 

10.1 

62.12 

43.7 

10.0 

66.76 

34.3 

10.2 

48.65 

51.7 

11.2. 

19.94 

49.9 

11.1 

61.69 

43.4 

11.0 

56.96 

34.0 

11.8 

47.66 

51.8 

12.2 

19.01 

49.7 

12.1 

61.32 

43.1 

12.0 

57.17 

33.7 

12.2 

46.64 

51.8 

13.1 

18.25 

49.5 

13.1 

61.03 

42.8 

13.0 

57.36 

33.4 

13.2 

45.59 

51.9 

14.1 

17.54 

49.3 

14.1 

60.75 

42.5 

14.0 

57.53 

33.2 

14.2 

44.56 

51.9 

15.1 

16.88 

49.1 

15.1 

60.60 

42.2 

15.0 

57.66 

32.9 

15.2 

43.58 

5L.8 

16.1 

16.24 

48.9 

16.1 

60.84 

41.9 

16.0 

57.76 

32.6 

16.2 

42.64 

51.8 

17.1 

15.60 

48.8 

17.1 

59.95 

41.7 

17.0 

57.83 

32.4 

17.2 

41.76 

51.8 

18.1 

14.95 

48.6 

18.1 

59.63 

41.4 

16.0 

57.92 

32.1 

18.2 

40.92 

51.7 

19.1 

14.27 

48.5 

19.1 

59.27 

41.2 

19.0 

58.05 

31.8 

19.2 

40.10 

51.7 

20.1 

13.54 

48.3 

20.1 

58.90 

40.9 

20.0 

58.23 

31.4 

20.2 

39.29 

51.7 

21.1 

12.79 

48.1 

21.1 

58.52 

40.6 

21.0 

58.49 

31.1 

21.2 

38.47 

51.7 

28.1 

12.01 

47.9 

28.0 

58.16 

40.3 

22.0 

58.80 

30.8 

22.2 

37.61 

51.7 

23.1 

11.82 

47.7 

23.0 

57.85 

39.9 

23.0 

59.19 

30.5 

23.2 

36.71 

51.7 

24.1 

10.45 

47.5 

84.0 

57.59 

39.6 

24.0 

59.60 

30.2 

24.2 

35.76 

51.7 

25.1 

9.73 

47.2 

25.0 

57.41 

39.3 

25.0 

60.04 

29.9 

25.2 

34.77 

51.7 

86.1 

9.06 

47.0 

86.0 

57.89 

36.9 

25.9 

60.47 

29.7 

26.2 

33.76 

51.6 

87.1 

8.50 

46.7 

87.0 

57.22 

38.6 

26.9 

60.87 

29.4 

27.2 

32.75 

51.6 

88.1 

7.98 

46.4 

88.0 

57.18 

38.3 

87.9 

61.23 

29.2 

28.2 

31.77 

51.5 

29.1 

7.49 

46.2 

29.0 

57.15 

38.0 

88.9 

61.56 

29.0 

29.2 

30.83 

51.4 

30.1 

7.02 

45.9 

30.0 

57.12 

37.7 

29.9 

61.87 

28.7 

30.2 

29.94 

51.3 

31.1 

6.55 

45.7 

31.0 

57.06 

37.5 

30.9 

62.17 

88.5 

31.2 

29.10 

51.1 

32.1 

6.05 

45.5 

38.0 

56.95 

37.2 

31.9 

62.46 

88.2 

34 
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FIXED  8TARS,  187^. 


APPARENT  PLACES  OP  a  URSi£  MINORIS,  {Polaria,)  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


Mean 
Solar 
Date. 


1.9 
2.9 
3.9 
4.9 

5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
22.9 
23.9 
24.9 

25.9 
26.9 
27.9 
28.9 

29.9 
30.9 
31.9 
32.9 


MAY. 


Right 

Afcen< 

Bion. 


h     m 
1   11 

2.48 
2.84 
3.25 
3.72 


4.26 
4.85 
5.48 
6.10 

6.72 
7.31 
7.85 
8.36 

8.84 

9.33 

9.83 

10;3d 

10.98 
11.65 
12.37 
13.13 

13.91 
14.69 
15.45 
16.17 

16.84 
17.49 
18.11 
18.74 

19.40 
20.10 
20.86 
21.66 


Decllna* 

tion 
North. 


88  37 


28.2 
28.0 
27.7 
27.4 


27.1 
26.8 
26.6 
26.4 

26.2 
26.0 

25.8 
25.6 

25.4 
25.2 
25.0 
24.7 

24.5 
24.3 
24.1 
23.9 

23.7 
23.5 
23.4 
23.3 

23.2 

23.0 
22.9 

22.8 

22.6 
22.4 
22.3 
22.1 


Mean 
Solar 
Date. 


1.9 

2.8 
3.8 
4.8 

5.8 
6.8 
7.8 
8.8 

9.8 
10.8 
11.8 
12.8 

13.8 
14.8 
15.8 
16.8 

17.8 

18.8 
19.8 
20.8 

21.8 
22.8 

23.8 

24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
31.8 
32.8 


JUNE. 


Right 

ABcen> 

lion. 


h     m 
1  11 


21.66 
22.53 
23.42 
24.32 

25.21 

26.08 
26.89 
27.67 

28.40 
29.12 

29.85 
30.60 

31.40 
32.25 
33.15 
34.11 

35.08 
36.05 
37.00 
37.91 

38.78 
39.60 
40.39 
41.17 

41.95 
42.77 
43.62 
44.53 

45.49 
46.49 
47.49 

48.48 


Declina- 
tion 
JVorO. 


88  37 


.11 

22.1 
22.0 
21.8 
21.7 

21.6 
21.6 
21.5 
21.5 

21.4 

21.3 
21.3 
21.2 

21.1 
21.0 
20.9 
20.8 

20.8 
20.8 
20.8 
20.8 

20.8 
20.8 
20.9 
20.9 

20.9 
20.8 
20.8 

20.8 

20.8 
20.8 
20.9 
20.9 


Mean 
Solar 
Date. 


1.8 
2.8 
3.8 
4.8 

5.8 
6.8 

7.8 
8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.7 
15.7 
16.7 

17.7 
18.7 
19.7 
20.7 

21.7 
22.7 
23.7 
24.7 

25.7 
26.7 
27.7 
28.7 

29.7 
30.7 
31.7 
32.7 


JULY. 


Right 

Ascen* 

Bion. 


h     m 
1  11 

47.49 
48.48 
49.45 
50.37 


51.24 
52.06 
52.86 
53.63 

54.43 
55.25 
56.12 
67.05 

58.02 
59.00 
59.99 
60.97 

61.90 
62.78 
63.61 
64.40 

65.15 
65.90 
66.67 
67.47 

68.32 
69.21 
70.15 
71.09 

72.03 
72.94 
73.79 
74.60 


Declina- 
tion 
iVortA. 


88  37 


20.9 
20.9 
21.0 
21.1 

21.2 
21.3 
21.4 
21.4 

21.5 
21.6 
21.6 
21.7 

21.7 
21.8 
22.0 
22.1 

22.3 
22.4 

22.6 

22.8 

22.9 
23.1 
23.2 
23.3 

23.5 
23.6 
23.8 
23.9 

24.1 
24.4 
24.6 

24.8 


Mean 
Solar 
Date. 


1.7 
2.7 
3.7 

4.7 

5.7 

6.7 
7.7 

8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


AUGUST. 


Right 

Aicen- 

lion. 


h     m 

1  12 

14.60 
15.35 
16.06 
16.75 


17.43 
18.13 
18.86 
19.65 

20.47 
21.33 
22.19 
23.03 

23.84 
24.59 
25.28 
25.93 

26.53 
27.11 
27.69 
28.31 

28.95 
29.64 
30.37 
31.11 

31.85 
32.57 
33.24 
33.86 

34.42 
34.93 
35.40 
35.85 


Declina- 
tion 
North. 


88  37 


24.8 
25.0 
25.3 
25.5 

25.7 
25.9 
26.1 
26.3 

26.5 
26.7 
27.0 
27.2 

97.5 

27.8 
28.1 
28.4 

28.7 
28.9 
29^ 
29.4 

29.7 
29.9 
30.2 
30.5 

30.8 
31.1 
31.5 
31.8 

32.1 
32.5 

32.8 
33.1 


FIX£]>  STARS,  187^ 
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APPARENT  PLAGES  OP 

a  URSiE  BONOBIS,  {P<dans,)  FOR  THE  UPPER  TKAN8IT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 

Aieen> 

■too. 

DecUna- 

Uon 

North. 

Right 

Aiieen- 

■Ion. 

Declina- 
tion 
JtortJL 

Right 

Aaeen- 

■ion. 

Dedlna* 

Uon 
JVortA. 

Right 

Atfoen- 

■ion. 

Declina- 
tion 
JVorO. 

h     m 

1  12 

88  37 

• 

h     n 

1  12 

88  37 

h     m 

1  12 

88  37 

h     n 

1  12 

88  38 

1.6 

35.85 

33.1 

1.5 

47.32 

43.8 

1*4 

47.19 

55.7 

1.3 

34.17 

II 
5.6 

2.6 

36.31 

33.4 

2.5 

47.55 

44.2 

2.4 

47.05 

56.0 

2.3 

33.54 

6.0 

3.6 

36.79 

33.7 

3.5 

47.80 

44.5 

3.4 

46.87 

56.4 

3.3 

32.84 

6.3 

4.6 

37.33 

34.0 

4.5 

48.07 

44.9 

4.4 

46.64 

56.8 

4.3 

32.09 

6.6 

5.6 

37.89 

34.3 

5.5 

48.34 

45.3 

5.4 

46.35 

57.2 

5.3 

31.30 

6.8 

6.6 

38.50 

34.6 

6.5 

48.58 

45.7 

6.4 

45.99 

57.6 

6.3 

30.50 

7.1 

7.6 

39.10 

35.0 

7.5 

48.78 

46.1 

7.4 

45.59 

58.0 

7.3 

29.72 

7.3 

8.6 

39.69 

35.3 

8.5 

48.91 

46.5 

8.4 

45.15 

58.4 

8.3 

28.97 

7.5 

9.6 

40.25 

35.7 

9.5 

48.96 

47.0 

9.4 

44.70 

58.7 

9.3 

28.26 

7.7 

10.6 

40.77 

36.1 

10.5 

48.97 

47.4 

10.4 

44.28 

69.1 

10.3 

27.58 

7.9 

11.6 

41.23 

36.5 

11.5 

48.93 

47.8 

11.4 

43.87 

59.4 

11.3 

26.94 

8.1 

12.6 

41.62 

36.8 

12.5 

48.88 

48.2 

12.4 

43.50 

59.7 

12.3 

26.29 

8.4 

13.6 

41.96 

37.2 

13.5 

48.83 

48.5 

13.4 

43.17 

60.0 

13.3 

25.64 

8«6 

14.6 

42.27 

37.6 

14.5 

48.80 

48.9 

14.4 

42.86 

60.3 

14.3 

24.96 

8.8 

15.6 

42.57 

37.9 

15.5 

48.80 

49.2 

15.4 

42.55 

60.7 

15.3 

24.22 

9.1 

16.6 

42.89 

38.3 

16.5 

48.83 

49.6 

16.4 

42.21 

61.0 

16.3 

23.43 

9.3 

17.6 

43JM 

38.6 

17.5 

48.91 

50.0 

17.4 

41.83 

61.4 

17.3 

22.58 

9.5 

ia6 

43.61 

38.9 

18.5 

48.98 

50.3 

18.4 

41.40 

61.7 

18.3 

21.69 

9.7 

19.6 

44.03 

39.3 

19.5 

49.05 

50.7 

19.4 

40.90 

62.1 

19.3 

20.77 

9.9 

20.5 

44.47 

39.6 

20.5 

49.09 

51.1 

20.4 

40.34 

62.4 

20.3 

19.84 

10.1 

21.5 

44.93 

40.0 

21.5 

49.08 

51.6 

21.4 

39.74 

62.8 

21.3 

18.93 

10.2 

22.5 

45.35 

40.4 

22.5 

49.00 

52.0 

22.4 

39.10 

63.1 

22.3 

18.05 

10.4 

23.5 

45.74 

40.8 

23.5 

48.86 

52.4 

23.4 

38.47 

63.4 

23.3 

17.23 

10.5 

24.5 

46.06 

41.2 

24.5 

48.66 

52.8 

24.4 

37.85 

63.7 

24.3 

16.44 

10.6 

25.5 

46.35 

41.6 

25.5 

48.43 

53.2 

25.4 

37.27 

63.9 

25.3 

15.69 

10.8 

26.5 

46.57 

42.0 

26.4 

48.18 

53.6 

26.4 

36.74 

64.2 

26.3 

14.94 

10.9 

27.5 

46.r3 

42.4 

27.4 

47.94 

53.9 

27.4 

36.24 

64.5 

27.3 

14.17 

11.1 

28.5 

46.87 

42.8 

28.4 

47.73 

54.3 

28.4 

35.76 

64.7 

2&3 

13.38 

11.2 

29.5 

46.99 

43.1 

29.4 

47.55 

54.6 

29.4 

35.27 

65.0 

29.3 

12.53 

11.4 

30.5 

47.14 

43.5 

30.4 

47.41 

54.9 

30.4 

34.75 

65.3 

30.3 

11.62 

11.5 

31.5 

47.32 

43.8 

31.4 

47.30 

55.3 

31.3 

34.17 

65.6 

31.3 

10.67 

11.7 

32.5 

47.55 

44.2 

32.4 

47.19 

55.7 

32.3 

33.54 

66.0 

32.3 

9.68 

11.8 
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APPARENT  PLACES  OF  51  CEPHEI,  (Ha,.,)  FOB  THE  UPPER  TRANSIT 

AT  WASHmGTON. 


Mean 
Solar 
Date. 


0.5 
1.5 
2.5 
3.5 

4.5 
5.5 
6.5 
7.5 

8.5 

9.5 

10.5 

11.5 

12.5 
13.5 
14.5 
15.5 

16.5 
17.5 
16.4 
19.4 

90.4 
21.4 
22.4 
23.4 

24.4 
25.4 
26.4 
27.4 

28.4 
29.4 
30.4 
31.4 


JANUARY. 


Right 

Asoen- 

sion. 


D     m 

640 

2.25 
2.30 
2.33 
2.37 

2.42 
2.46 
2.53 
2.61 

2.71 
2.79 

2.86 
2.91 

2.92 
2.89 
2.83 
2.74 

2.65 
2.55 
2.47 
2.41 

2.36 
2.32 
2.28 
2.24 

2.18 
2.08 
1.96 
1.81 

1.62 
1.42 
1.20 
0,99 


Declina- 
tion 
North. 


o        I 

87  14 


17.1 
17.4 
17.8 
18.1 

18.4 
18.7 
19.0 
19.3 

19.6 
19.9 
20.3 
20.6 

21.0 
21.4 
21.7 
22.1 

22.4 
22.7 
23.0 
23.3 

23.5 
33.8 
24.1 
24.5 

24.8 
25.1 
25.5 

25.8 

26.2 
26.5 
26.8 
27.0 


Mean 
Solar 
Date. 


1.4 
2.4 
3.4 

4.4 

5.4 
6.4 
7.4 

8.4 

9.4 
10.4 
11.4 
12.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
20.4 

21.4 
22.4 
23.4 
24.3 

25.3 
26.3 
27.3 
28.3 

29.3 
30.3 
31.3 
32.3 


FEBRUARY. 


Klglit 

Aiiesn> 

slon. 


h     m 

639 

60.79 
60.61 
60.45 
60.29 


60.14 
59.97 
59.80 
59.58 

69.34 
59.06 
58.76 
58.44 

58.12 
67.80 
57.50 
57.23 

56.96 
66.71 
56.46 
56.20 

55.91 
55.61 
55.26 

54.88 

54.48 
54.08 
53.67 
53.30 

52.94 
52.59 
52.26 
51.94 


Declina- 
tion 
North, 


o       / 

87  14 


27.3 
27.5 

27.8 
28.1 

28.3 
28.6 
28.9 
29.2 

29.6 
29.9 
30.1 
30.4 

30.6 
30.8 
31.0 
31.2 

31.5 
31.7 
31.9 
32.2 

32.4 
32.7 
32.9 
33.1 

33.4 
33.5 
33.7 
33.9 

34.0 
34.1 
34.3 
34.4 


Mean 
Solar 
Date. 


MARCH. 


1.3 
2.3 
3.3 
4.3 

5.3 
6.3 
7.3 
8.3 


Riglit 

Ascen- 
sion. 


h     m 

6  39 

52.59 
62.26 
51.94 
51.62 


51.29 
50.92 
50.53 
50.12 


Declina- 
tion 
North. 


o        / 

87.14 


34.1 
34.3 
34.4 
34.6 

34.8 
34.9 
35.1 
35.3 


Mean 
Solar 
Date. 


9.3 

49.67 

35.4 

10.3 

49.22 

35.6 

11.3 

48.76 

35.7 

12.3 

48.31 

35.7 

13.3 

47.88 

35.8 

14.3 

47.47 

35.9 

15.3 

47.09 

35.9 

16.3 

46.71 

36.0 

17.3 

46.35 

36.1 

18.3 

45.98 

36.1 

19.3 

45.61 

36.2 

20.3 

45.20 

36.3 

21.3 

44.78 

36.4 

22.3 

44.33 

36.5 

23.3 

43.85 

36.6 

24.3 

43.37 

36.6 

25.3 

42.90 

36.6 

26.3 

42.43 

36.6 

27.3 

41.99 

36.6 

28.3 

41.58 

36.6 

29.3 

41.19 

36.5 

30.3 

40.81 

36.5 

31.3 

40.45 

36.5 

32.2 

40.06 

36.5 

APRIL. 


1.2 
2.2 
3.2 
4.2 

5.2 
6.2 
7.2 

8.2 

9.2 
10.2 
11.2 
12.2 

13.2 
14.2 
15.2 
16.2 

17.2 

18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29J2 
m2 
31.2 
32.2 


Right 

Ascen- 

Bion. 


h     m 

639 

B 

40.08 
39.69 
39.29 
38.85 

38.39 
37.93 
37.46 
37.01 

36.56 
36.15 
35.76 
35.40 

35.06 
34.72 
34.38 
34.02 

33.63 
33.23 
32.81 
32.37 

31.95 
31.53 
31.15 
30.79 

30.45 
30.15 
29.86 
29.57 

29.28 
28.97 
28.65 
28.30 


Declina- 
tion 
Nor%h, 


O  I 

87  14 


II 
36.5 

36.5 

36.6 

36.6 

36.6 
36.5 
36.5 
36.4 

36.3 
36.2 
36.1 
36.0 

35.9 
35.8 
35.8 
35.7 

35.6; 
35.6 
35.5 
35.4 

35.2 
35.1 
34.9 
34.7 

34.5 
34.4 
34.2 
34.0 

33.9 
33.8 
33.6 
33.5 
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APPARENT  PLACES  OF  51  CEPHEI,  (Hev^)  FOR  THE  UPPER  TRANSTT 

AT  WASHINCrrON. 


Mean 
Solar 
0ate. 


MAY. 


1.2 
2.2 
3.2 
4.2 

5.2 
6.2 
7.2 

8.1 

9.1 
10.1 
11.1 
12.1 

13.1 
14.1 
15.1 
16.1 

17.1 
18.1 
19.1 
20.1 

21.1 
22.1 
23.1 
24.1 

25.1 
26.1 
27.1 
2B.1 

29.1 
30.1 
31.1 
32.1 


Right 

AioeQ- 

Blon. 


h     m 

639 

28.65 
28.30 
27.93 
27.57 


27.21 
26.87 
26.57 
26.29 

26.05 
25.83 
25.61 
25.40 

25.19 
24.97 
24.71 
24.45 

24.17 
23.89 
23.63 
23.38 

23.17 
23.00 
22.86 
22.74 

22.63 
22.52 
22.39 
22.23 

22.08 
21.90 
21.72 
21.54 


Declioa- 

tion 
North, 


o       t 

87  14 


33.6 
33.5 
33.3 
33.1 

32.9 
32.7 
32.5 
32.2 

32.0 
31.7 
31.5 
31.3 

31.1 
30.9 
30.7 
30.5 

30.3 
30.1 
29.8 
29.5 

29.2 
28.9 
28.7 
28.4 

28.1 
27.9 
27.6 
27.4 

27.2 

26.9 
26.6 
26.4 


Smar 
Date. 


1.1 
2.1 
3.1 
4.1 

5.1 
6.1 
7.1 

8.1 

9.1 
10.1 
11.1 
12.1 

13.1 
14.0 
15.0 
16.0 

17.0 
18.0 
19.0 
20.0 

21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 
32.0 


JUNE. 


Right 

Aseen- 

Bion. 


h     m 

6  39 

21.54 
21.39 
21.26 
21.17 


21.10 
21.06 
21.04 
21.04 

21.02 
20.99 
20.95 
20.89 

20.83 
20.75 
20.69 
20.65 

20.63 
20.64 
20.69 
20.77 

20.87 
20.98 
21.08 
21.17 

21.23 
21.26 
21.29 
21.32 

21.37 
21.45 
21.55 
21.69 


Declina- 

tioa 

yortk. 


o       / 

87  14 


it 
26.4 

26.1 

25.7 

25.4 

25.1 
24.8 
24.5 
24.2 

23.9 
23.6 
23.4 
23.1 

22.9 
22.6 
22.3 
21.9 

21.6 
21.2 
20.9 
20.6 

20.3 
20.0 
19.7 
19.4 

19.2 
18.9 
18.6 
18.3 

18.0 
17.7 
17.3 
17.0 


Mean 
Solar 
Date. 


1.0 
2.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.0 

9.0 
10.0 
11.0 
12.0 

13.0 
14.0 
15.0 
16.0 

17.0 
18.0 
19.0 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


JULY. 


Right 

Asceii' 

Blon. 


h     m 

6  39 

21.55 
21.69 
21.85 
22.04 


22.23 
22.43 
22.64 
22.82 

22.98 
23.12 
23.25 
23.39 

23.54 
23.72 

23.94 
24.19 

24.46 
24.75 
25.06 
25.37 

25.65 
25.92 
26.18 
26.43 

26.65 
26.88 
27.14 
27.43 

27.74 
28.09 
28.46 

28.85 


DediiiA' 

tion 
North, 


O  I 

87  14 


/» 
17.3 

17.0 

16.6 

16.3 

16.0 
15.7 
15.5 
15.2 

15.0 
14.7 
14.4 
14.1 

13.8 
13.5 
13.1 
12.8 

12.5 
12.2 
11.9 
11.7 

11.4 
11.2 
10.9 
10.7 

10.4 

10.1 

9.8 

9.5 

9.2 

8.9 
8.7 
8.4 


Mean 
Solar 
Date. 


1.9 
2.9 
3.9 
4.9 

5.9 

6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
15.9 
16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
22.9 
23.9 
24.9 

25.9 
26.8 
27.8 
28.8 

29.8 
30.g 
31.8 

32.8 


AUGUST. 


Right 

Aioen> 

lion. 


h     m 

6  39 

• 
29.24 

29.63 

29.99 

30.34 

30.67 
30.98 
31.29 
31.62 

31.96 
32.33 
32.74 
33.17 

33.62 
34.09 
34.55 
35.00 

35.44 
35.85 
36.25 
36.64 

37.04 
37.45 
37.86 
38.31 

38.77 
39.27 
39.80 
40.32 

40.85 
41.36 
41.84 
42^ 


Declina- 
tion 
North. 


o       / 

87  14 


8.1 
7.9 
7.7 
7.5 

7.3 
7.1 
6.9 
6.6 

6.3 
6.1 

5.8 
5.6 

5.3 
5.1 
4.9 

4.8 

4.6 
4.4 
4.3 
4.1 

3.9 
3.7 
3.5 
3.2 

3.0 
2.8 
2.6 
2.5 

2.3 
2.2 

2.1 
2.0 
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APPARENT  PLACES  OF  51  CEPHEI,  (Hev 

.,)  FOR  THE  UPPER  TRANSIT 

' 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 

Aicen- 

Bion. 

Declina- 
tion 
Nortk, 

Right 

Ascen- 

Bion. 

Declina- 
tion 
north. 

O          / 

87  13 

Right 

Ascen- 

lion. 

Declina- 
tion 
North. 

Right 

Aaoen- 

•ion. 

Dec&na- 

Uon 
North, 

h     m 

639 

87  13 

h     in 

639 

h     m 

640 

O          f 

87  14 

h     n 

640 

O           1 

87  14 

1.8 

42.31 

62.0 

1.7 

57.92 

59.5 

1.7 

i 
14.36 

1.3 

1.6 

27.51 

II 
7.3 

3.8 

42.76 

.  61.9 

2.7 

58.42 

59.5 

2.7 

14.89 

1.4 

2.6 

27.91 

7.5 

3.8 

43.19 

61.7 

3.7 

58.92 

59.5 

3.7 

15.44 

1.5 

3.6 

28.29 

7.8 

4.8 

43.63 

61.6 

4.7 

59.46 

59.4 

4.7 

15.99 

1.6 

4.6 

28.64 

8.1 

5.8 

44.08 

61.4 

5.7 

60.02 

59.4 

5.7 

16.53 

1.8 

5.6 

28.96 

8.5 

6.8 

44.56 

61.3 

6.7 

60.61 

59.4 

6.7 

17.06 

2.0 

6.6 

29.26 

8.8 

7.8 

45.07 

61.1 

7.7 

61.21 

59.3 

7.6 

17.56 

2.2 

7.6 

29.52 

9.1 

8.8 

45.60 

60.9 

a7 

61.82 

59.4 

8.6 

18.03 

2.4 

8.6 

29.77 

9.4 

9.8 

46.16 

60.8 

9.7 

62.42 

59.4 

9.6 

18.46 

2.6 

9.6 

30.00 

9.6 

10.8 

46.73 

60.7 

10.7 

62.99 

59.5 

10.6 

18.88 

2.8 

10.6 

30.25 

9.9 

11.8 

47.30 

60.6 

11.7 

63.54 

59.5 

11.6 

19.28 

3.0 

11.6 

30.51 

10.2 

12.8 

47.86 

60.5 

12.7 

64.07 

59.6 

12.6 

19.69 

3.1 

12.6 

30.78 

10.4 

13.8 

48.40 

60.5 

13.7 

64.57 

59.7 

13.6 

20.12 

3.3 

13.6 

3107 

10.7 

14.8 

48.92 

60.4 

14.7 

65.06 

59.7 

14.6 

20.55 

3.5 

14.5 

31.36 

11.0 

15.8 

49.41 

60.3 

15.7 

65.54 

59.8 

15.6 

21.02 

3.6 

15.5 

31.67 

11.2 

16.8 

49.89 

60.3 

16.7 

66.04 

59.8 

16.6 

21.49 

3.8 

16.5 

31.96 

11.6 

17.8 

50.37 

60.2 

17.7 

66.55 

59.8 

17.6 

21.99 

4.0 

17.5 

32.24 

11.9 

18.8 

50.84 

60.1 

18.7 

67.09 

59.9 

18.6 

22.47 

4.2 

18.5 

32.47 

12.3 

19.8 

51.34 

60.0 

19.7 

67.64 

59.9 

19.6 

22.95 

4.4 

19.5 

32^68 

12.6 

20.8 

51.86 

59.9 

20.7 

68.21 

59.9 

20.6 

23.41 

4.7 

20.5 

32.85 

13.0 

21.8 

52.40 

59.8 

21.7 

68.80 

60.0 

21.6 

23.84 

4.9 

21.5 

33.00 

13.3 

22.8 

52.98 

59.7 

22.7 

69.39 

60.1 

22.6 

24.23 

5.2 

22.5 

33.13 

13.6 

23.8 

53.57 

59.6 

23.7 

69.96 

60.2 

23.6 

24.59 

5.5 

23.5 

33.26 

13.9 

24.8 

54.16 

59.6 

24.7 

70.50 

60.4 

24.6 

24.92 

5.7 

24.5 

33.39 

14.2 

25.8 

54.75 

59.6 

25.7 

71.02 

60.5 

25.6 

25.26 

• 

5.9 

25.5 

33.53 

14.5 

26.8 

55.34 

59.6 

26.7 

71.51 

60.6 

26.6 

25.59 

6.2 

26.5 

33.70 

14.8 

27.8 

55.90 

59.6 

27.7 

71.99 

60.8 

27.6 

25.94 

6.4 

27.5 

33.87 

15.0 

28.8 

56.42 

59.6 

28.7 

72.45 

60.9 

28.6 

26.32 

6.6 

28.5 

34.06 

15.4 

29.8 

56.94 

59.6 

29.7 

72.91 

61.0 

29.6 

26.71 

6.8 

29.5 

34.25 

15.7, 

30.8 

57.44 

•59.6 

30.7 

73.:18 

61.1 

30.6 

27.11 

7.0 

30.5 

34.42 

16.0 ; 

31.7 

57.92 

59.5 

31.7 

73.86 

61.2 

31.6 

27.51 

7.3 

31.5 

34.56 

16.4  j 

32.7 

56.42 

59.5 

32.7 

74.36 

61.3 

32.6 

27.91 

7.5 

32.5 

34.67 

16.7 
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APPAKGNT  PLACES  OF  i  VRSJE  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


JANUARY. 

FEBRUARY. 

, 

MARCH. 

, 

APRIL. 

Mena 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 

Right 

Aiicen- 

■ion. 

Declina- 
tion 
AoflA. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
yortk. 

Dote. 

Right 
Ascen- 
sion. 

Declina- 
tion 
yorth. 

h     m 

18  13 

86  36 

h     m 

18  13 

86  36 

h     m 

18  13 

86  36 

h     m 

18  13 

86  36 

1.0 

20.97 

19.9 

1.9 

24.15 

9.6 

1.8 

32.13 

3.3 

1.7 

42.91 

• 

2.0 

8.0 

21.00 

19.6 

2.9 

24.35 

9.3 

2.8 

32.43 

3.2 

2.7 

43.25 

2.0 

3.0 

21.02 

19.2 

3.9 

24.53 

9.1 

3.8 

32.73 

3.1 

3.7 

43.61 

2.0 

4.0 

21.05 

18.9 

4.9 

24.71 

8.8 

4.8 

33.04 

2.9 

4.7 

43.97 

2.1 

5.0 

21.06 

18.6 

5.9 

24.90 

8.5 

5.8 

33.36 

2.8 

5.7 

44.35 

2.1 

6.0 

21.06 

18.3 

6.9 

25.10 

8.2 

6.8 

33.69 

2.6 

6.7 

44.72 

2.2 

7.0 

21.07 

18.0 

7.9 

25.31 

7.9 

7.8 

34.05 

2.5 

7.7 

45.10 

2.3 

8.0 

21.07 

17.7 

8.9 

25.55 

7.6 

8.8 

34.43 

2.3 

8.7 

45.46 

2.5 

9.0 

21.07 

17.3 

9.9 

25.81 

7.3 

9.8 

34.81 

2.2 

9.7 

45.80 

2.6 

10.0 

21.08 

17.0 

10.9 

26.09 

7.1 

10.8 

35.20 

2.2 

10.7 

46.12 

2.7 

11.0 

21.10 

16.6 

11.9 

26.38 

6.8 

11.8 

35.58 

2.1 

11.7 

46.43 

2.9 

11.9 

21.15 

16.2 

12.9 

26.68 

6.6 

12.8 

35.95 

• 

2.1 

12.7 

46.73 

3.0 

18.9 

2  J  .23 

15.8 

13.9 

26.97 

6.4 

13.8 

36.31 

2.0 

13.7 

47.01 

3.2 

13.9 

21.32 

15.4 

14.9 

27.26 

6.2 

14.8 

36.65 

2.0 

14.7 

47.30 

3.3 

14.9 

21.43 

15.1 

15.9 

27.54 

6.0 

15.8 

36.97 

2.0 

15.7 

4/.60 

3.4 

15.9 

21.56 

14.8 

16.9 

27.80 

5.8 

16.8 

37.29 

1.9 

16.7 

47.90 

3.5 

16.9 

21.68 

14.4 

17.8 

28.06 

5.6 

17.8 

37.62 

1.9 

17.7 

48.22 

3.6 

17.9 

21.80 

14.1 

18.8 

28.31 

5.4 

18.8 

37.95 

1.8 

18.7 

48.54 

3.7 

18.9 

21.92 

13.9 

19.8 

28.57 

5.2 

19.8 

38.29 

1.8 

19.7 

48.88 

3.8 

19.9 

22.03 

13.6 

20.8 

28.84 

5.0 

20.8 

38.65 

1.7 

20.7 

49.21 

4.0 

20.9 

22.13 

13.3 

21.8 

29.13 

4.7 

21.8 

39.03 

1.7 

21.7 

49.53 

4.2 

21.9 

22.23 

13.0 

22.8 

29.45 

4.5 

22.8 

39.42 

1.6 

22.7 

49.84 

4.4 

22.9 

22.33 

12.6 

23.8 

29.78 

4.3 

23.8 

39.80 

1.6 

23.7 

50.14 

4.6 

23.9 

22.44 

12.3 

24.8 

30.12 

4.1 

24.8 

40.20 

1.6 

24.7 

50.41 

4.8 

24.9 

22.57 

12.0 

25.8 

30.48 

3.9 

25.7 

40.58 

1.7 

25.7 

50.66 

5.0 

25.9 

22.72 

11.6 

26.8 

30.83 

3.8 

26.7 

40.96 

1.7 

26.7 

50.90 

5.2 

26.9 

22.89 

11.3 

27.8 

31.17 

3.6 

27.7 

41.31 

1.8 

27.7 

51.13 

5.4 

27.9 

23.09 

10.9 

28.8 

31.50 

3.5 

28.7 

41.64 

1.8 

28.7 

51.36 

5.6 

28.9 

23.30 

10.6 

29.8 

31.82 

3.4 

29.7 

41.96 

1.9 

29.7 

51.60 

5.8 

29.9 

23.52 

10.3 

30.8 

32.13 

3.3 

30.7 

42.27 

1.9 

80.7 

51.86 

6.9 

30.9 

23.74 

10.0 

31.8 

32.43 

3.2 

31.7 

42.59 

2.0 

31.7 

52.13 

6.1 

31.9 

23.95 

9.8 

32.8 

32.73 

3.1 

32.7 

42.91 

2.0 

32.7 

52.40 

6.3 
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APPARENT  PLACES  OF  6  URSiE  MINOKIS,  FOR  THE  UPPER  TRANSIT 

AT  WAHHir^GTON. 

MAY. 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Deelioa- 

tion 

North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

DecUna- 

tion 
Ncrdu 

h     m 

18  13 

86  36 

h     m 

18  13 

86  36 

h     m 

18  13 

86  36' 

h     m 

18  13 

1 

O         t  \ 

86  36 

1.6 

52.13 

It 
6.1 

1.6 

8 

57.33 

14.4 

1.5 

56.62 

23.9 

1.4 

50.07 

32.5 

2.6 

52.40 

6.3 

2.6 

57.42 

14.7 

2.5 

56.49 

24.2 

2.4 

49.75 

32.7 

3.6 

52.68 

6.5 

3.6 

57.49 

15.1 

3.5 

56.33 

24.5 

3.4 

49.43 

32.9 

4.6 

52.94 

6.7 

4.6 

57.54 

15.4 

4.5 

56.16 

24.8 

4.4 

49.13 

33.1 

5.6 

53.20 

7.0 

5.6 

57.57 

15.8 

5.5 

55.99 

25.1 

5.4 

48.84 

33.2 

6.6 

53.45 

7.3 

6.6 

57.57 

16.1 

6.5 

55.81 

25.4 

6.4 

48.56 

33.4 

7.6 

53.67 

7.5 

7.5 

57.58 

16.4 

7.5 

55.65 

25.6 

7.4 

48.28 

33.6: 

8.6 

53.87 

7.8 

8.5 

57.58 

16.7 

8.5 

55.50 

25.9 

8.4 

48.00 

33.9 

9.6 

54.05 

8.1 

9.5 

57.58 

17.0 

9.5 

55.36 

26.2 

9.4 

47.70 

34.1 

10.6 

54.22 

8.4 

10.5 

57.59 

17.2 

10.5 

55.22 

26.4 

10.4 

47.39 

34.4 

11.6 

54.38 

8.6 

11.5 

57.61 

17.5 

11.5 

55.08 

26.7 

11.4 

47.05 

.34.6 

18.6 

54.55 

8.8 

12.5 

57.64 

17.8 

12.5 

54.93 

27.0 

12.4 

46.70 

34.8 

13.6 

54.72 

9.0 

13.5 

57.67 

18.1 

13.4 

54.76 

27.3 

13.4 

46.33 

35.0 

14.6 

54.90 

9.3 

14.5 

57.70 

18.4 

14.4 

54.58 

27.7 

14.4 

45.95 

35.2 

15.6 

55.10 

9.5 

15.5 

57.72 

18.7 

15.4 

54.37 

28.0 

15.4 

45.57 

35.4 

16.6 

55.30 

9.7 

16.5 

57.72 

19.1 

16.4 

54.16 

28.3 

16.4 

45.19 

35.6 

17.6 

55.51 

10.0 

17.5 

57.69 

19.5 

17.4 

53.90 

28.6 

17.4 

44.83 

35.7 

18.6 

55.70 

10.3 

18.5 

57.63 

19.8 

18.4 

53.64 

28.9 

18.4 

44.48 

35.8 

19.6 

55.88 

10.6 

19.5 

57.57 

20.2 

19.4 

53.39 

29.1 

19.3 

44.16 

36.0 

20.6 

56.04 

10.9 

20.5 

57.48 

20.5 

20.4 

53.14 

29.4 

20.3 

43.82 

36.1 

21.6 

56.17 

11.3 

21.5 

57.40 

20.8 

21.4 

52.90 

29.6 

21.3 

43.47 

36.3 

22.6 

56.29 

n.6 

22.5 

57.31 

21.1 

22.4 

52.68 

29.8 

22.3 

43.14 

36.5 

23.6 

56.40 

11.9 

23.5 

57.22 

21.4 

23.4 

52.47 

30.1 

23.3 

42.78 

36.6 

24.6 

56.50 

12.2 

24.5 

57.15 

21.6 

24.4 

52.25 

30.3 

24.3 

42.41 

36.8 

25.6 

56.58 

12.4 

25.5 

57.09 

21.9 

25.4 

52.04 

30:6 

25.3 

42.02 

37.0 

26.6 

56.67 

12.7 

26.5 

57.04 

22.2 

26.4 

51.81 

30.9 

26.3 

41.62 

37.2 

27.6 

56.78 

13.0 

27.5 

56.99 

22.5 

27.4 

51.57 

31.1 

27.3 

41.20 

37.4 

28.6 

56.88 

13.2 

28.5 

56.92 

22.8 

28.4 

51.30 

31.4 

28.3 

40.77 

37.6 

29.6 

56.99 

13.5 

29.5 

56.85 

23.2 

29.4 

51.02 

31.7 

29.3 

40.35 

37.6 

30.6 

57.11 

13.8 

30.5 

56.75 

23.5 

30.4 

50.71 

32.0 

30.3 

39.94 

37.7 

31.6 

57.23 

14.1 

31.5 

56.62 

23.9 

31.4 

50.39 

32.2 

31.3 

39.53 

37^ 

32.6 

57.33 

14.4 

32.5 

56.49 

24  J2 

32.4 

50.07 

32  J> 

32.3 

39.14 

37J> 
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APPARENT  PLACES  OF  i  UIta£  MINOSIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


Mean 
Solar 
Date. 


1.3 
2.3 
3.3 
4.3 

5.3 
6.3 
7.3 

8.3 

9.3 
10.3 
11.3 
12.3 

13.3 
14.3 
15.3 
16.3 

17.3 
18.3 
19.3 
20.3 

21.3 
22.3 
23.3 
24.3 

25.2 
26.2 
27  J2 
28.2 

29.2 
30J2 
31.2 
32.2 


SEPTEMBER 


Right 

Aseen- 

slon. 


b     m 

18  13 


39.14 
38.76 

38.01 

37.63 
37.24 
36.84 
36.42 

35.97 
35.52 
35.06 
34.61 

34.17 
33.75 
33.34 
32.93 

32.55 
32.15 
31.75 
31.34 

30.91 
30.46 
30.00 
29.53 

29.06 
28.61 
28.15 
27.72 

27.30 
26.90 
26.51 
26.10 


Deelin*- 

tion 
yortk. 


86  36 


37.9 
37.9 
38.0 
38.1 

OO.O 

38.4 
38.5 
38.6 

38.7 
38.8 
38.9 

39.0 
39.0 
39.0 
39.0 

39.0 
39.1 
39.1 
39.2 

39.3 
39.3 
39.3 
39.4 

39.4 
39.3 
39.3 
39.2 

39.2 
39.1 
39.1 
39.1 


Mean 
Solar 
Date. 


1.2 
2.2 
3.2 
4.2 

5.2 
6.2 
7.2 

8.2 

9.2 
10.2 
11.2 
12.2 

13.2 
14.2 
15.2 
16.2 

17.2 
18.2 
19.2 
20.2 

21.2 
22.2 
23.2 
24.2 

25.2 
26.2 
27.2 
28.2 

29.2 
30.2 
31.2 
32.1 

"35" 


OCTOBER. 


Right 

ABcen- 

■ion. 


h     m 

18  13 


26.51 
26.10 
25.70 
25.27 

24.83 
24.38 
23.92 
23.46 

22.99 
22.55 
22.11 
21.70 

21.30 
20.91 
20.53 
20.15 

19.75 
19.35 
18.92 
18.49 

18.04 
17.61 
17.18 
16.76 

16.35 
15.96 
15.60 
15.24 

14.89 
14.54 
14.18 
13.80 


Dedloa- 

tion 

North, 


86  36 


u 

39.1 
39.1 
39.1 
39.1 

39.1 
39.0 
39.0 
38.9 

38.9 
38.7 
38.6 
38.5 

38.4 
38.3 
38.2 
38.1 

38.0 
37.9 
37.9 
37.8 

37.7 
37.5 
37.3 
37.2 

37.0 
36.8 
36.6 
36.4 

36.3 
;J6.1 
36.0 
35.9 


Mean 

Solar 
Date. 


NOVEMBER. 


1.1 
2.1 
3.1 
4.1 

5.1 
6.1 
7.1 
8.1 

9.1 
10.1 
11.1 
12.1 

13.1 
14.1 
15.1 
16.1 

17.1 
18.1 
19.1 
20.1 

21.1 
22.1 
23.1 
24.1 

25.1 
26.1 
27.1 
28.1 

29.1 
30.1 
31.1 
32.1 


Right 

AseeU' 

aion. 


Declina- 
tion 
Hwik. 


Mean 
Solar 
Date. 


h     m 

18  13 

86  36 

13.80 

35.9 

13.41 

35.7 

13.02 

35.5 

12.62 

35.4 

12.23 

35.1 

11.84 

34.9 

11.47 

34.7 

11.12 

34.4 

10.79 

34.2 

10.48 

33.9 

10.18 

33.7 

9.88 

33.5 

9.58 

33.3 

9.27 

33.1 

8.94 

32.9 

8.62 

32.6 

8.28 

32.4 

7.94 

32.2 

7.61 

31.9 

7.29 

31.6 

6.99 

31.3 

6.72 

31.0 

6.46 

30.7 

6.21 

30.4 

5.98 

30.1 

5.75 

29.8 

5.52 

29.6 

5.28 

29.3 

5.03 

29.1 

4.77 

28.8 

4.51 

28.5 

4.24 

28.2 

' 

1.1 

2.1 
3.1 
4.1 

5.1 
6.1 

7.0 
8.0 

9.0 
10.0 
11.0 
12.0 

13.0 
14.0 
15.0 
16.0 

17.0 
18.0 
19.0 
20.0 

21.0 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 
32.0 


DECEMBER. 


Right 

Anoen- 

•ion. 


h     m 

18  13 

4.51 
4.24 
3.99 
3.76 


3.54 
3.35 
3.18 
3.02 

2.88 
2.74 
2.59 
2.43 

2.26 

2.08 
1.90 
1.74 

1.58 
1.44 
1.33 
1.25 

1.18 
1.12 
1.08 
1.02 

0.97 
0.91 
0.84 
0.77 

0.69 
0.63 
0.58 
0.56 


Dedina* 

tlon 
North, 


86  36 


It 
28.5 

28.2 

27.9 
27.5 

27.2 
26.8 
26.5 
26.1 

25.8 
25.5 
25.2 
25.0 

24.7 
24.4 
24.0 
23.7 

23.3 
23.0 
22.6 
22.2 

21.8 
21.5 
21.2 

20.8 

20.5 
20.2 
19.9 
19.6 

19.2 
18.9 
18.5 
18.1 
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APPARENT  PLACES  OF  X  VBSM  MINORIS,  FOR  'J'UE  UPPER  TRANSIT 

AT  WASHINGTON 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Sol&r 
Date. 

Mean 
Solar 
Date. 

Bight 

Aaoen* 

sion. 

Declina- 
tion 
Ifortk. 

Sight 

Aicen- 

■ion. 

Declina- 
tion 
JfortJL 

Right 

AHcen- 

Bion. 

Declina- 
tion 
Ifortk. 

Right 

Awen- 

Bion. 

Declina- 
tion 
North. 

h     m 

19  51 

88  55 

h     m 

19  51 

88  55 

h     m 

19  51 

88  55 

h     m 

19  52 

88  55 

1.1 

27.12 

25.2 

1.0 

20.51 

15.1 

1.9 

34.13 

// 

6.4 

1.8 

2.65 

41 

1.3 

2.1 

26.66 

24.9 

2.0 

20.72 

14.8 

2.9 

34.80 

6.2 

2.8 

3.63 

1.2 

3.1 

26.25 

24.6 

3.0 

20.90 

14.6 

3.9 

35.44 

5.9 

3.8 

4.66 

LI 

4.1 

25.84 

24.3 

4.0 

21.04 

14.3 

4.9 

36.09 

5.7 

4.8 

5.74 

1.0 

5.0 

25.43 

24.0 

5.0 

21.16 

14.0 

5.9 

36.76 

5.5 

5.8 

6.88 

0.9 

6.0 

24.99 

23.7 

6.0 

21.27 

13.7 

6.9 

37.50 

5.2 

6.8 

8.07 

0.8 

7.0 

24.52 

23.5 

7.0 

21.39 

13.3 

7.9 

38.30 

4.9 

7.8 

9.28 

0.8 

8.0 

24.01 

23.2 

8.0 

21.56 

13.0 

8.9 

39.18 

4.7 

8.8 

10.48 

OU^ 

9.0 

23.49 

22.9 

8.9 

21.80 

12.6 

9.9 

40.12 

4.5 

9.8 

11.65 

0.8 

lO.O 

22.97 

22.5 

9.9 

22.13 

12.3 

10.9 

41.10 

4.2 

10.8 

12.76 

0.8 

11.0 

22.49 

22.2 

10.9 

22.54 

11.9 

11.9 

42.09 

4.1 

11.8 

13.82 

0.8  1 

12.0 

22.06 

21.9 

11.9 

23.01 

11.6 

12.9 

43.09 

3.9 

12.8 

14.83 

0.8 

13.0 

21.71 

21.5 

12.9 

23.51 

11.3 

13.9 

44.06 

3.7 

13.8 

15.80 

0.6 

14.0 

21.43 

21.1 

13.9 

24.04 

11.0 

14.9 

44.99 

3.6 

14.8 

16.75 

0.8 

15.0 

21.22 

20.8 

14.9 

24.57 

10.7 

15.9 

45.87 

3.4 

15.8 

17.71 

0.8 

16.0 

21.09 

20.4 

15.9 

25.07 

10.4 

16.8 

46.72 

3.3 

16.8 

18.71 

0.6 

17.0 

20.99 

20.1 

16.9 

25.53 

10.2 

17.8 

47.55 

3.1 

17.8 

19.77 

0.6 

18.0 

20.89 

19.8 

17.9 

25.96 

9.9 

18.8 

48.38 

2.9 

18.8 

20.88 

0.8 

19.0 

20.79 

19.5 

18.9 

26.36 

9.6 

19.8 

49.23 

2.8 

19.8 

22.03 

0.8 

20.0 

20.66 

19.2 

19.9 

26.77 

9.4 

20.8 

50.15 

2.6 

20.8 

23.22 

0.8 

21.0 

20.50 

18.9 

20.9 

27.19 

9.0 

21.8 

51.14 

2.4 

21.7 

24.41 

0.8 

22.0 

20.31 

18.6 

21.9 

27.67 

8.7 

22.8 

52.20 

2.2 

22.7 

25.58 

0.9 

23.0 

20.10 

18.3 

22.9 

28.22 

8.4 

23.8 

53.31 

2.1 

23.7 

26.71 

1.0 

24.0 

19.92 

17*9 

23.9 

28.84 

8.1 

24.8 

54.45 

1.9 

24.7 

27.78 

1.1 

25.0 

19.76 

17.6 

24.9 

29.54 

7.8 

25.8 

55.60 

1.8 

25.7 

28.79 

1.2 

26.0 

19.67 

17.2 

25.9 

30.31 

7.5 

26.8 

56.73 

1.7 

26.7 

29.74 

1.3 

27.0 

19.65 

16.8 

26.9 

31.10 

7.3 

27.8 

57.82 

1.7 

27.7 

30.65 

1.4 

28.0 

19.72 

16.5 

27.9 

31.89 

7.0 

28.8 

58.85 

1.6 

28.7 

31.55 

1.5 

29.0 

19.86 

16.1 

28.9 

32.67 

6.8 

29.8 

69.84 

1.5 

29.7 

32.46 

1.5 

30.0 

20.06 

15.8 

29.9 

33.42 

6.6 

30.8 

60.78 

1.5 

:V).7 

33.41 

1.6 

31.0 

20.28 

15.4 

30.9 

34.13 

6.4 

31.8 

61.72 

1.4 

31.7 

34.41 

1.6 

32.0 

20.5] 

15.1 

31.9 

34.80 

6.2 

32.8 

62.65 

1.3 

32.7 

35.46 

1.7 

FIXED  STARS,  187^ 
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APPARENT  PLACES  OF  X  URSiB  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


Moan 
Solar 
Date. 


1.7 
2.7 
3.7 
4.7 

5.7 
6.7 

7.7 

8.7 

9.7 
10.7 
11.7 
18.7 

13.7 

14.7 
15.7 
16.7 

17.7 
18.7 
19.7 

ao.7 

91.7 
28.7 
83.7 
34.7 

85.7 
86.7 
37.7 
88.6 

89.6 
30.6 
31.6 
38.6 


MAY. 


RIglit 

Auen- 

aion. 


h     m 

19  52 


34.41 
35.46 
36.55 
37.65 

38.76 
39.83 
40.85 
41.79 

48.66 
43.48 
44.86 
45.05 

45.85 
46.68 
47.56 
48.49 

49.43 
50.39 
51.33 
58.83 

53.06 
53.88 
54.51 
55.15 

55.76 
56.37 
56.99 
57.65 

58.34 
59.08 
59.84 
60.60 


Deellna* 

tion 
North. 


88  55 


1.6 


1.7 
1.8 
1.9 

8.0 
8.8 
8.4 
8.6 

8.7 
8.9 
3.1 
3.8 

3.3 
3.5 
3.6 
3.8 

3.9 
4.1 
4.3 

4.6 

4.8 
5.0 
5.3 
5.5 

5.7 
5.9 
6.1 
6.3 

6.5 
6.7 
7.0 
7.8 


Mean 
Solar 
Date. 


1.6 
8.6 
3.6 
4.6 

5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
11.6 
18.6 

13.6 
14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
80.6 

81.6 
88.6 
83.6 
84.6 

85.6 
86.6 
87.6 
88.6 

89.6 
30.6 
31.6 
38.6 


JUNE. 


Right 

A8cen> 

lion. 


h     m 

19  53 

s 
0.60 

1.33 

8.01 

8.61 


3.14 
3.60 
4.01 
4.39 

4.78 
5.19 
5.64 
6.13 

6.66 
7.19 
7.69 

8.18 

8.60 
8.95 
9.88 
9.48 

9.57 

9.71 

9.86 

10.03 

10.85 
10.49 
10.75 
11.03 

11.88 
11.49 
11.68 
11.68 


Declina- 
tion 
yortJL 


88  55 


7.8 

7.5 
7.8 
8.1 

8.4 
8.7 
9.0 
9.8 

9.5 

9.7 

10.0 

10.8 

10.5 
10.7 
11.0 
11.4 

11.7 
18.0 
18.4 
18.7 

13.0 
13.3 
13.6 
13.9 

14.1 
14.4 
14.7 
15.0 

15.4 
15.7 
16.1 
16.4 


Mean 
Solv 
Date. 


1.6 
8.6 
3.6 
4.6 

5.5 

6.5 
7.5 

8.5 

9.5 
10.5 
11.5 
18.5 

13.5 
14.5 
15.5 
16.5 

17.5 
18.5 
19.5 
80.5 

81.5 
88.5 
83.5 
84.5 

85.5 
86.5 
87.5 
88.5 

89.5 
30.5 
31.5 
38.5 


JULY. 


Right 

Asoen- 

Bion. 


h     m 

19  53 

11.68 
11.68 
11.66 
n.58 


11.46 
11.34 
11.83 
11.16 

11.18 
11.11 
11.13 
11.13 

11.10 
11.08 
10.87 
10.64 

10.35 

10.00 

9.63 

9.84 

8.87 
8.53 
8.84 
7.98 

7.73 
7.46 
7.17 
6.88 

6.39 
5.86 
5.3] 
4.70 


Declina- 
tion 
North, 


88  55 


It 

16.1 
16.4 
16.8 
17.1 

17.5 
17.8 
18.1 
18.4 

18.7 
19.0 
19.3 
19.6 

19.9 
80.3 
80.7 
81.0 

81.4 
81.8 
88.1 
88.4 

88.7 
83.0 
83.3 
83.6 

83.9 
84.8 
84.6 
84.9 

85.3 
85.7 
86.0 
86.3 


Mean 
Solar 
Date. 


1.5 
8.5 
3.5 
4.5 

5.5 
6.5 
7.5 

8.5 

9.4 
10.4 
11.4 
18.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
80.4 

81.4 
88.4 
83.4 
84.4 

85.4 
86.4 
87.4 
88.4 

89.4 
30.4 
31.4 
38.4 


AUGUST. 


Right 

Aieen- 

■Ion. 


h     m 

19  52 

64.70 
64.06 
63.48 
68.81 


68.84 
61.78 
61.88 
60.78 

60.81 
59.66 
59.04 
58.34 

57.58 
56.75 
55.89 
55.01 

54.15 
53.33 
58.54 

51.80 

• 

51.08 
50.36 
49.68 
48.83 

47.97 
47.05 
46.06 
45.08 

43.94 

48.86 
41.79 
40.78 


DecUna- 

tiOD 

North. 


88  55 


86.3 
26.7 
86.9 
87.8 

87.5 
87.8 
88.1 
88.4 

88.7 
89.0 
89.4 
89.7 

30.1 
30.4 
30.7 
31.0 

31.8 
31.5 
31.7 
38.0 

38.3 
38.6 
38.8 
33.8 

33.5 
33.8 
34.1 
34.4 

34.6 
34.9 
35.1 
35.3 


m» 


^m 


^76 
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APPARENT  PLACES  OF  X  URSiE  MD^ORIS,  FOR  THE  UPPER  TRANSIT. 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER.  | 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 

Ascen* 

sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

DecUna- 

tion 

North. 

h     m 

19  52 

88  55 

h     m 

19  51 

88  55 

h     rn 

19  50 

88  55 

h     m 

19  50 

88  55 

1 

1.4 

40.78 

35.3 

1.3 

65.98 

41.2 

1.2 

84.39 

II 

43.1 

l.l 

46.43 

40.0 

3.4 

39.81 

35.5 

2.3 

64.80 

41.3 

2.2 

83.04 

43.1 

2.1 

45.20 

39.8 

3.4 

38.87 

35.7 

3.3 

63.61 

41.4 

3.2 

61.64 

43.1 

3.1 

43.99 

39.6 

4.4 

37.96 

36.0 

4.3 

62.39 

41.6 

4.2 

80.19 

43.0 

4.1 

42.80 

39.4 

5.4 

37.05 

36.2 

5.3 

61.11 

41.8 

5.2 

78.72 

43.0 

5.1 

41.67 

39.2 

6.4 

36.10 

36.5 

6.3 

59.76 

41.9 

6.2 

77.26 

43.0 

0.1 

40.60 

38.9 

7.4 

35.10 

36.8 

7.3 

58.36 

42.0 

7.2 

75.82 

42.9 

7.1 

39.60 

38.7 

8.4 

34.04 

37.0 

8.3 

56.91 

42.2 

8.2 

74.43 

42.8 

6.1 

38.67 

38.5 

9.4 

32.91 

37.3 

9.3 

55.44 

42.3 

9.2 

73.11 

42.7 

9.1 

37.78 

38.2 

10.4 

31.78 

37.5 

10.3 

53.99 

42.3 

10.2 

71.85 

42.6 

10.1 

36.91 

38.0 

11.4 

30.48 

37.8 

11.3 

52.55 

42.4 

11.2 

70.64 

42.5 

11.1 

36.05 

37.8  , 

12.4 

29.22 

38.0 

12.3 

51.17 

42.4 

12.2 

69.46 

42.4 

12.1 

35.16 

37.6 

13.4 

27.97 

38.2 

13.3 

49.84 

42.5 

13.2 

68.28 

42.3 

13.1 

34.23 

37.4 

14.3 

26.76 

38.3 

14.3 

48.56 

42.5 

14.2 

67.09 

42.3 

14.1 

33.26 

37.2 

15.3 

25.60 

38.5 

15.3 

47.32 

42.6 

15.2 

65.85 

42.2 

15.1 

32.26 

37.0 

16.3 

24.48 

38.7 

16.3 

46.09 

42.7 

16.2 

64.56 

42.1 

16.1 

31.25 

36.8 

17.3 

23.40 

38.8 

17.3 

44.84 

42.7 

17.2 

63.22 

42.1 

17.1 

30.24 

36.5 

18.3 

22.33 

39.0 

18.3 

43.55 

42.8 

18.2 

61.85 

42.0 

18.1 

29.29 

36.2 

19.3 

21.26 

39.2 

19.3 

42.20 

42.9 

19.2 
20.2 

60.46 

41.8 

19.1 

28.41 

35.9; 

ao.3 

20.16 

39.4 

20.3 

40.79 

43.0 

59.09 

41.7 

20.1 

27.60 

35.6' 

21.3 

19.01 

39.7 

21.2 

39.32 

43.1 

21.2 

57.76 

41.5 

21.1 

26.87 

35.3 

22.3 

17.79 

39.9 

22.2 

37.83 

43.1 

22.2 

56.50 

41.4 

22.1 

26.19 

35.0 

23.3 

16.50 

40.1 

23.2 

36.33 

43.1 

23.2 

55.31 

41.2 

23.1 

25.55 

Zi.7 

24.3 

15.15 

40.3 

24.2 

34.65 

43.1 

24.2 

54.18 

41.0 

24.1 

24.94 

34.5 

i 

25.3 

13.76 

40.4 

25.2 

33.41 

43.1 

25.2 

53.11 

40.8 

25.1 

24.33 

1 

34.2 

26.3 

12.37 

40.6 

26.2 

32.03 

43.1 

26.1 

52.06 

40.7 

26.1 

23.69 

34.0 

27.3 

11.00 

40.7 

27.2 

30.70 

43.1 

27.1 

51.00 

40.6 

27.1 

23.0] 

33.7! 

28.3 

9.67 

40.8 

28.2 

29.43 

43.0 

28.1 

49.92 

40.4 

28.1 

22.29 

33.4 

29.3 

8.40 

40.9 

29.2 

28.18 

43.0 

29.1 

46.80 

40.3 

29.1 

21.54 

33.2! 

30.3 

7.18 

41.1 

30.2 

26.93 

43.0 

30.1 

47.63 

40.1 

30.1 

20.81 

32.9 

31,3 

5.98 

41.2 

31.2 

25.69 

43.0 

31.1 

46.43 

40.0 

31.1 

20.09 

32.6 

33,3 

4.80 

41.3 

32.2 

24.39 

43.1 

32.1 

45.20 

39.8 

32.1 

19.43 

32.2 

FIXED  8TARS,  187^. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
8oI«r 
Date. 


Jan.  1^ 
11.2 
21.2 
31.2 

Feb.  10.1 

20.1 
Mv.  1.1 
11.0 
21.0 
31.0 

Apr.  10.0 
19.9 
29.9 

May  9.9 
19.9 

29.8 
Jane  8.8 
18.8 
28.7 
July    8.7 

18.7 

28.7 
Aug.   7.6 
17.6 
27.6 

Sept.  6.6 
16.5 
26.5 

Oct.  6.5 
16.4 

26.4 

Not.    5.4 

15.4 

25.3 

Dec.    5.3 

15.3 
25.3 
35.2 


a  AndromediB. 


Right 
Aweiuion. 


h      m 

0     1 


45.17  -.14 
45.03  .13 
44.90  .13 
44.79    .11 

44.69  .09 

44.61  .06 
44.58  -.09 
44.57  +.09 
44.61    .06 

44.70  .11 


44.63 
45.00 
45.22 

45.48 
45.77 

46.09 
46.43 
46.77 
47.11 
47.45 

47.77 
48.06 
48.32 
48.54 
48.73 


.15 
.90 
.94 
.97 

.31 

.33 
.34 
.34 
.34 
.33 

.30 
.98 
.94 
.90 
.16 


48.87    .19 
48.97    .06 

49.04  .04 
49.06  +.01 

49.05  -.09 


49.01 
48.95 
48.86 
48.75 
48.63 

48.50 
48.36 


.05 
.08 
.10 
.11 
.13 

.13 

.14 


DecUnation 
North, 


28  22 


II 


63.7  -0.8 

62.7  1.1 

61.5  1.3 
60.1  1.5 

58.6  1.6 

56.9  1.6 

55.3  1.6 

53.8  1.4 
52.5  1.3 

51.3  1.0 

50.5  0.7 

50.0  -0.3 

49.8  +0.1 
50:i  0.4 

50.7  0.8 

51.8  1.9 

53.1  1.5 

54.9  1.9 

56.9  9.1 
59.1  9.3 

61.4  9.4 
63.9  9.5 

66.5  9.5 

69.0  9.5 

71.5  9.4 

73.8  9.3 

76.1  9.1 
78.1  9.0 
80.0  1.7 

81.6  1.5 

83.0  1.9 

84.1  0.9 
84.8  0.6 
85.3  +0.3 
85.5  0.0 

85.3  -0.3 

84.8  0.6 


y  Pegasi. 
{Algonib.) 


48.23  -.14   84.0  -0.9 


Right 
AfloeiuiiOQ. 


h      m 

0    6 


37.56  -.11 
37.44  .11 
37.34  .10 
37.24  .09 
37.16    .07 

37.10  .04 
37.07  -.01 
37.07  +.09 

37.11  .06 
37.18    .10 


•^  Hydri. 


37.30 
37.46 
37.67 
37.90 
38.17 

38.47 
38.78 
39.10 
39.43 
39.74 

40.05 
40.33 
40.58 
40.80 
40.98 


.14 

.18 
.99 
.95 


.30 
.39 
.39 
.39 
.31 


.97 
.93 
.90 
.16 


41.12  .13 
41.23  .09 
41.30  .05 
41.33  +.08 
41.33  -.01 


41.31 
41.26 
41.19 
41.10 
41.00 


.04 
.06 
.06 
.09 
.10 


40.89  .?! 
40.78  .11 
40.67   -.11 


DecUnation         Right 
North,         Aioeiuiion. 


14  28 


16.5  -0.8 

15.6  0.9 

14.7  1.0 
13.7  l.O 
12.7    1.0 

11.7  0.9 

10.8  0.8 
10.0     0.7 

9.4     0.4 
9.1  -0.9 

9.1  +0.1 

9.3    0.4 

9.9    0.7 

10.8    1.0 

12.0  1.3 

13.4    1.6 

15.1  1.8 

17.0  9.0 

19.1  9.1 

21.2  9.9 

23.4  9.9 

25.6  9.9 

27.7  9.1 

29.8  1.9 
31.6  1.8 

33.3  1.6 
34  8    1.4 

36.1  1.9 

37.2  U.9 
38.0    0.7 

38.6    0.5 

39.0  0.3 
39.2  +0.1 
39.2  -0.1 

38.9  0.3 

38.4  0.5 
37.8    0.7 

37.1  -0.8 


h      m 

0  18 


58.03  -.90 
57.15  .84 
56.34  .77 
55.61    .67 

55.00  .56 

54.50  .49 
54.15    .98 

53.94  -.13 
53.88  +.09 
53.98    .18 

54.25  .34 

54.67  .49 

55.24  .64 

55.95  .78 
56.79  .90 

57.73  .99 

58.77  1.07 

59.87  1.19 

61.01  1.14 
62.15  1.13 

63.27  1.09 

64.34  1.03 

65..33  .93 

66.19  .80 

66.92  .65 

67.49    .46 

67.87  .99 
68.07  +.10 
68.07  -.09 

67.88  .98 


67.51 
66.98 
66.32 
65.54 
64.68 


.45 
.60 
.79 
.89 

.88 


63.77  .91 
62.85  .91 
61.95 -.88 


DecUnatioii 
Snah, 


a  CassiopeaB. 


o        / 

77  58 


II 

60.5  -0.9 

59.3  1.5 

57.6  9.0 
55.3  9.5 
52.6  9.9 

49^5  3.3 

46.0  3.6 
42.3  3.7 

38.5  3.8 

34.6  3.9 

30.8  3.8 

27.1  3.6 
23.5  .3.4 

20.2  3.1 

17.2  9.8 

14.7  9.4 
12.5  1.9 

10.9  1.3 
9.8  0.8 

9.3  -0.9 

9.4  +0.3 

10.0  0.9 

11.1  1.4 

12.8  1.9 

15.0  9.4 

17.5  9.6 

20.3  9.9 
23.3  3.0 
26.3  3.0 
29.3  9.9 

32.1  9.7 

34.6  9.3 

36.7  1.9 

38.3  1.3 

39.4  0.8 

39.8  +0.1 
39.7  -0.5 

38.9  -1.1 


Right 
Aflcension. 


DecIlDatioD 
North. 


h      m 

0  33 


14.14 
13.85 
13.56 
13.29 
13.05 


-.99 

.99 
.98 
.96 
.93 


12.84    .18 
12.68    .13 

12.59  -.06 
12.56  +.01 

12.60  .08 


12.72 
12.92 
13.18 
13.51 
13.89 

14.31 
14.77 
15.24 
15.72 
16.20 

16.65 
17.07 
17.46 
17.80 
18.09 


.16 
.93 
.99 
.35 
.40 

.44 

.46 
.48 
.48 
.46 

.44 

.41 
.36 
.39 
.36 


18.33  J» 
18.51  .15 
18.63    .09 

18.70  +.04 

18.71  -.09 

18.67  .07 

18.58  .11 

18.44  .16 

18.26  .90 

18.04  .93 

17.80  .96 
17.53  .97 
17.25  -.99 


55  49 


75.3  -0.9 

74.9  0.7 

73.9  1.9 

72.5  1.6 

70.7  9.0 

68.5  9.9 

66.2  9.4 

63.6  9.5 
61.1  9.5 

58.7  9.3 

56.5  9.1 

54.6  1.8 

53.0  1.4 

51.8  0.9 

51.1  -0.5 

50.9  0.0 
51.2+0.5 
52.0  1.0 

53.3  1.5 

55.0  1.9 

57.1  9.3 
59.5  9.6 
62.3  9.9 

65.3  3.0 

68.4  3.9 

71.7  3.3 
74.9  3.3 

78.2  3.9 
81.4  3.1 

84.4  9.9 

87.2  9.7 

89.7  9.4 
91.9  9.0 

93.8  1.6 
95.1  1.1 

96.0  0.6 

96.4  +0.1 

96.3  -0.4 
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APPARIWT  PLACES  FOR  THE  UPPER  TOANSIT  AT  WASHE^OTON. 

P  Ceti. 

•21 

Cassiopea 

1. 

c 

Piscium. 

e^  Ceti. 

Mean 
Solar 
Date. 

Right 
ABeeniion. 

Declination 
South, 

Right 
AMendon. 

Declination 
Jfortk, 

Right 
Asoenilon. 

Declination 
Ifortk. 

Right 

Declination 
Somzk. 

h      m 

0  37 

0       / 

18  41 

h      m 

0  37 

0 

74 

16 

h      m 

0  56 

0 

7 

11 

h 
1    ] 

m 

17 

0 

8 

50 

1 

Jan.     1.3 

8.79- 

-.19 

36.3  +0.5 

12.47  - 

-.79 

It 
87.5  +0.9 

17.17  - 

-.11 

57.0  -0.6 

36.79- 

-.11 

49.5  +0.7 

11.2 

8.68 

.12 

36.7  ■W.s 

11.75 

.72 

87.4  -0.4 

17.06 

.11 

56.3 

0.7 

36.68 

.12 

50.2 

0.6 

21.2 

8.56 

.11 

36.9 

0.0 

11.03 

.70 

86.7 

1.0 

16.94 

.12 

55.7 

0.7 

36.56 

.12 

50.7 

0.4 

31.2 

8.45 

.10 

36.8  -0.2 

10.36 

.65 

85.5 

1.5 

16.82 

.11 

55.0 

0.6 

36.44 

.12 

51.0 

40.9 

Feb.  10.2 

8.35 

.09 

36.4 

0.5 

9.74 

.57 

83.7 

2.0 

16.72 

.10 

54.4 

0.6 

36.32 

.11 

51.1 

0.0 

20.1 

8.27 

.07 

35.8 

0.8 

9.21 

.47 

81.4 

9.4 

16.63 

.08 

53.9 

0.5 

36.21 

.10 

51.0 

-OJt 

Mar.    1.1 

8.21 

.04 

34.8 

1.0 

8.80 

.35 

78.8 

9.7 

16.55 

.06 

53.4 

0.4 

36.13 

.06 

50.6 

0.5 

11.1 

8.19- 

-.01 

33.7 

1.3 

8.52 

.91 

76.0 

9.9 

16.51  - 

-.03 

53.1 

-0.2 

36.06 

.05 

50.0 

0.7 

21.1 

8.20  -h.03 

32.3 

1.5 

8.38- 

-.06 

73.1 

9.9 

16.50  +.01 

53.1 

0.0 

36.03- 

-.01 

49.2 

1.0 

31.0 

8.24 

.07 

30.6 

1.8 

8.39  +.09 

70.1 

9.9 

16.53 

.05 

53.2 +0J2 

36.04  +.09 

48.1 

1.9 

Apr.  10.0 

8.33 

.11 

28.7 

9.0 

8.56 

.94 

67.3 

2.7 

16.60 

.09 

53.5 

0.5 

36.08 

.06 

46.8 

1.4 

20.0 

8.46 

.15 

26.6 

9.1 

8.88 

.39 

64.7 

2.4 

16.71 

.13 

54.1 

0.7 

36.17 

.11 

45.3 

1.6 

29.9 

8.63 

.19 

24.4 

9.3 

9.33 

.59 

62.5 

9.0 

16.86 

.17 

55.0 

1.0 

36.30 

.15 

43.6 

1.8 

May    9.9 

8.84 

.93 

22.0 

9.4 

9.91 

.63 

60.6 

1.6 

17.06 

.21 

56.1 

1.2 

36.47 

.19 

41.6 

9.0 

19.9 

9.09 

.96 

19.6 

9.4 

10.60 

.73 

59^ 

1.1 

17.29 

.25 

57.5 

1.5 

36.68 

.83 

39.6 

2.1 

29.9 

9.36 

.99 

17.2 

9.4 

11.37 

.80 

58.4  -0.6 

17.55 

.28 

59.1 

1.7 

36.93 

.96 

37.4 

9Ji 

Jane   8.8 

9.66 

.31 

14.8 

2.3 

12.20 

.85 

58.1 

0.0 

17.84 

.30 

60.8 

1.8 

37.20 

.29 

35.2 

9.9 

18.8 

9.99 

.33 

12.6 

9.9 

13.06 

.87 

58.4  +0.5 1 

18.15 

.31 

62.7 

1.9 

37.50 

.30 

33.0 

2J2 

28.8 

10.32 

.33 

10.5 

9.0 

13.94 

.87 

59.1 

1.1 

18.47 

.32 

64.7 

2.0 

37.81 

.31 

30.8 

9;1 

Jaly    8.8 

10.64 

.39 

8.6 

1.8 

14.81 

.85 

60.5 

1.6 

18.78 

.31 

66.8 

2.0 

38.13 

.32 

28.7 

9.0 

18.7 

10.97 

.31 

6.9 

1.5 

15.64 

.81 

62.3 

2.0 

19.10 

.31 

68.8 

9.0 

38.44 

.31 

26.8 

1.8 

28.7 

11.27 

.99 

5.6 

1.9 

16.42 

.74 

64.5 

2.5 

19.40 

.29 

70.7 

1.9 

38.75 

.30 

25.1 

1.6 

Aug.   7.7 

11.55 

.97 

4.6 

0.8 

17.13 

.67 

67.2 

2.8 

19.07 

.27 

72.6 

1.8 

39.04 

.98 

23.7 

1.3 

17.6 

11.81 

.94 

4.0 

0.5 

17.76 

.58 

70.2 

3.1 

19.93 

.24 

74.3 

1.6 

39.31 

.35 

22.6 

1.0 

27.6 

12.03 

.90 

3.7  -0.1 

18.29 

.48 

73.5 

3.4 

20.15 

.21 

75.8 

1.4 

39.54 

.22 

21.7 

0.7 

Sept.  6.6 

12.21 

.16 

3.7  +0.9 

18.72 

.37 

77.0 

3.6 

20.34 

.17 

77.1 

1.2 

39.75 

.19 

21.2 

0.4 

16.6 

12.35 

.19 

4.1 

0.5 

19.04 

.96 

80.6 

3.7 

20.49 

.14 

78.1 

1.0 

39.93 

.16 

21.0 

-0.1' 

26.5 

12.45 

.08 

4.8 

0.8 

19.24 

.14 

84.4 

3.7 

20.61 

.10 

79.0 

0.7 

40.07 

.19 

21.1 

+0J2- 

Oct.     6.5 

12.52 

.05 

5.7 

1.0 

19.33  +.03 

88.1 

3.7 

20.70 

.07 

79.6 

0.5 

40.17 

.09 

21.5 

OJi 

16.5 

12.55  +.01 

6.8 

1.9 

19.30  - 

-.09 

91.7 

3.5 

20.75 

.04 

80.0 

0.3 

40.24 

.06 

22.1 

0  7  ' 

26.5 

12.54  - 

-.09 

8.1 

1.3 

19.15 

.90 

95.2 

3.3 

20.78  +.01 

80.2  -fO.l 

40.29 +.03 

22.9 

0.8  1 

Nov.   5.4 

12.51 

.04 

9.4 

1.3 

18.89 

.31 

98.4 

31 

20.77- 

-.02 

80.2  -0.1 

40.30 

.00 

23.& 

1.0 

15.4 

12.46 

.07 

10.7 

1.3 

18.53 

.42 

101.3 

2.7 

20.75 

.04 

80.1 

0.2 

40.28- 

-.03 

21.8 

1.0 

25.4 

12.38 

.08 

11.9 

1.9 

18.06 

.51 

103.8 

2.3 

20.70 

.06 

79.8 

0.3 

40.24 

.05 

25.8 

1.0 

Dec.    5.3 

12.29 

.10 

13.1 

1.1 

17.51 

.59 

105.8 

1.8 

20.63 

.08 

79.4 

0.5 

40.18 

.07 

26.8 

1.0 

15.3 

12.18 

.11 

14.1 

0.9 

16.89 

.65 

107.3 

1.2 

20.54 

.09 

78.9 

0.5 

40.10 

.09 

27.8 

0.9 

25.3 

12.07 

.19 

14.8 

0.7 

16.21 

.69 

108.2  +0.6 

20.44 

.10 

78.3 

0.6 

40.01 

.10 

28.6 

0.8  1 

35.3 

11.95- 

-.12 

15.4  40.4 

15.51  - 

-.71 

108.6 

0.0 1  20.34- 

-.11 

77.7 

-0.6 

39.90- 

-.11 

29.4  +0.7  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Soliir 
Date. 

•38< 

CaniopeflB 

» 

n^ 

Piscium. 

a  Eridani. 
(Aehemar.) 

0 

Pisciam. 

ktiOD 

lb. 

Right 
Asceniion. 

D«clinat!vii 
N&rtk. 

Right 
Ascension. 

Declination 
North. 

Right 
Aseensiott. 

Declination 
South. 

Right 
Aseenrion. 

Decline 
Ifon 

h      m 

1  21 

69  36 

h      m 

1  24 

o        / 

14  40 

h      m 

1  32 

o 

57 

52 

h      m 

1  38 

O            1 

8  30 

Jan.     1.3 

43.46  - 

-.50 

29.3  +0.7 

37.34- 

-.11 

65.5  -0.4 

56.45- 

-.31 

97.8  +0.6 

37.54- 

-.10 

41.5  -0.5 

11.2 

42.95 

.58 

29.7  +0.1 

37.22 

.19 

65.0 

0.6 

56.13 

.33 

98.1 

0.0 

37.43 

.19 

40.9 

0.6 

21.2 

42.42 

.53 

29.5  -0.4 

37.09 

.13 

64.3 

0.7 

55.81 

.33 

97.9 -0.6 1 

.37.31 

.19 

40.3 

0.6 

31.'^ 

41.88 

.53 

28.8 

1.0 

36.96 

.13 

63.7 

0.7 

55.49 

.31 

97.0 

1.1 

37.18 

.13 

39.8 

0.6 

Feb.  10.2 

41.38 

.48 

27.5 

1.5 

36.84 

.19 

62.9 

0.7 

55.19 

.99 

95.7 

1.6 

37.06 

.19 

39.2 

0.5 

20.1 

40.92 

.43 

25.8 

3.0 

36.72 

.11 

62.2 

0.7 

54.91 

.96 

93.8 

9.1 

36.93 

.11 

.38.7 

0.5 

Mar.    l.l 

40.52 

.35 

23.6 

9.3 

36.62 

.08 

61.5 

0.7 

54.68 

.99 

91.4 

9.5 

36.83 

.09 

38.3 

0.3 

11.1 

40.22 

.S5 

21.2 

3.6 

36.55 

.05 

60.8 

0.6 

54.48 

.17 

88.8 

9.0 

36.75 

.07 

38.0 

0.3 

21.1 

40.02 

.15 

18.5 

9.7 

36.51- 

-.09 

60.4 

0.4 

54.34 

.11 

85.7 

3.9 

.36.70  - 

-.03 

37.8  -0.1 

31.0 

39,93- 

-.03 

15.8 

3.7 

36.51  +.03 

60.0  -0.9 

54.25- 

-.05 

82.4 

3.4 

36.69  +.01 

37.9  +0.1 

Apr.  10.0 

39.95  +.09 

13.0 

9.7 

36.55 

.06 

59.9 

0.0 

54.23  +.03 

78.9 

3.6 

36.72 

.05 

38.1 

0.4 

20.0 

40.11 

.31 

10.5 

9.5 

36.64 

.11 

60.0  +0.3 

54.29 

.09 

75.3 

3.6 

36.78 

.09 

38.6 

0.6 

29.9 

•40.38 

.33 

8.1 

9.9 

36.77 

.15 

60.4 

0.5 

54.41 

.16 

71.7 

3.6 

36.90 

.14 

39.3 

0.9 

Hay    9.9 

40.76 

.43 

6.1 

1.8 

36.94 

.90 

61.1 

0.8 

54.60 

.93 

68.0 

3.6 

37.06 

.18 

40.3 

1.1 

1«.9 

41.24 

.53 

4.5 

1.4 

37.16 

.93 

62.0 

1.0 

54.86 

.99 

64.5 

3.4 

37.26 

.93 

41.5 

1.3 

29.9 

41.80 

.00 

3.3 

0.9 

37.41 

.97 

63.2 

1.3 

55.18 

.35 

61.2 

3J3 

37.50 

.35 

42.9 

1.5 

June   8.8 

42.43 

.06 

2.6  -0.4 

37.70 

.99 

64.6 

1.5 

55.56 

.40 

58.1 

9.9 

37.77 

.98 

44.5 

1.7 

18.8 

43.11 

.70 

2.4  +0.1 

38.00 

.31 

66.2 

1.7 

55.98 

.44 

55.4 

9.5 

38.06 

.30 

46.3 

1.8 

28.8 

43.82 

.79 

2.7 

0.6 

38.32 

.33 

68.0 

1.8 

56.44 

.47 

53.1 

9.1 

38.37 

.31 

48.2 

1.9 

Jaly    8.8 

44.54 

.79 

3.6 

1.1 

38.64 

.33 

69.9 

1.9 

56.92 

.49 

• 

51.3 

1.6 

38.69 

.33 

50.1 

1.9 

18.7 

45.26 

.70 

4.9 

1.6 

38.96 

.33 

71.8 

9.0 

57.41 

.49 

49.9 

1.0 

39.00 

.31 

52.0 

1.9 

28.7 

45.95 

.07 

6.7 

9.0 

39.28 

.30 

73.8 

1.9 

57.90 

.48 

49.2 

-0.5 

39.31 

.30 

53.9 

1.9 

Aug.    7.7 

46.60 

.63 

8.9 

9.4 

39.57 

.99 

75.7 

1.9 

58.37 

.46 

48.9  +0.1 1 

39.61 

.99 

55.7 

1.7 

17.6 

47.21 

.57 

11.4 

9.7 

39.85 

.36 

77.6 

1.8 

58.81 

.43 

49.3 

0.6 

39.89 

.96 

57.4 

1.6 

27.6 

47.75 

.51 

14.3 

3.0 

40.09 

.83 

79.4 

1.7 

59.22 

.38 

50.2 

1.9 

40.14 

.94 

58.9 

1.4 

Sept.   6.6 

48.52 

.43 

17.4 

3.9 

40.31 

.90 

81.0 

1.5 

59.57 

.33 

51.7 

1.7 

40.36 

.91 

60.2 

1.3 

16.6 

48.62 

.35 

20.8 

3.4 

40.49 

.17 

82.4 

1.3 

59.86 

.36 

53.6 

9.1 

40.56 

.18 

61.3 

1.0 

26.5 

48.93 

.97 

24.2 

3.5 

40.64 

.13 

83.6 

1.1 

60.09 

.19 

55.9 

9.4 

40.72 

.15 

62.2 

0.8 

Oct.     6.5 

49.15 

.18 

27.7 

3.5 

40.76 

.10 

84.7 

0.9 

60.25 

.13 

58.5 

9.7 

40.85 

.11 

62.9 

0.5 

16.5 

49.29  +.09 

31.2 

3.5 

40.85 

.07 

85.5 

0.7 

60.33  +.05 

61.3 

9.9 

40.95 

.08 

63.3 

0.3 

26.5 

49.33 

.00 

34.7 

3.3 

40.90 

.04 

86.1 

0.5 

60.35- 

-.03 

64.2 

9.9 

41.02 

.05 

63.5  +0.3  1 

Nov.    5.4 

49.28 

-.09 

37.9 

3.1 

40.93  +.01 

86.6 

0.4 

60.30 

.08 

67.0 

9.8 

41.05 +.03 

63.6 

0.0 

15.4 

49.15 

.18 

41.0 

9.9 

40.92- 

-.01 

86.8  +0.9 

60.19 

.14 

69.7 

9.6 

41.07 

.00 

63.5-0.3,1 

25.4 

48.92 

J» 

43.7 

9.5 

40.90 

.04 

86.9 

0.0 

60.02 

.19 

72.2 

9.3 

41.05  - 

-.03 

63.3 

0.3 

Dec.    5.3 

48.62 

.34 

46.0 

9.1 

40.85 

.06 

86.9  -0.1 

59.80 

.94 

74.3 

1.9 

41.01 

.05 

63.0 

0.4' 

15.3 

48.24 

.41 

47.8 

1.5 

40.77 

.08 

86.7 

0.3 

59.54 

.97 

75.9 

1.4 

40.95 

.07 

62.5 

0.5 

25.3 

4T.80 

.46 

49.2 

1.1 

40.68 

.10 

86.3 

0.4 

59.25 

.30 

77.1 

0.9 

40.87 

.09 

62.0 

0.5 

35.3 

47.32 

-.50 

50.0  +0.5 

40.57 

-.11 

85.9  -0.5 

58.94- 

-.33 

77.7  +0.4 

40.77 

-.11 

61.5  -0.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/3 

1  Arietis. 

•50 

Cassiopeae. 

a  Arietis. 

?Ceti. 

Mean 
Solar 
Date. 

Right 
Aacension. 

Declination 
Ifonk. 

Right 
Aioenaioa. 

Declination 
North. 

Right 
AfloenAion. 

Declination 
North. 

Right 
Aseenaion. 

DecUnatlon 
North. 

h      m 

1  47 

o 

20 

id 

h 

1    J 

1X1 

52 

o 

71 

47 

h 
1    i 

m 

59 

22  51 

h 

2 

m 

6 

o 

8 

14 

Jan.     1.3 

33.66 

-.11 

53.6  -0.3 

32.46 

-.53 

72.4  +1JJ 

57.07 

-.10 

23^2 

-0.2 

■ 
12.46 

-.091    38.7-0.5 

11.3 

33.54 

.13 

53.2 

0.4 

31.91 

.58 

73.3  +0.6 

56.95 

.13 

22.9 

0.4 

12.36 

.11 

38.2 

0.5  i 

21.2 

a3.40 

.14 

52.7 

0.6 

31.31 

.60 

73.6 

0.0 

56.82 

.14 

22.5 

0.5 

12.23 

.13 

37.6 

0.5 

31.2 

33.26 

.14 

52.0 

0.7 

30.70 

.61 

73.3  -0.6 

56.67 

.15 

21.9 

0.7 

12.10 

.13|  37.1 

0.5 

Feb.  10.2 

33.12 

.14 

51.3 

0.8 

30.10 

.58 

72.5 

1.1 

56.52 

.15 

21.2 

0.8 

11.97 

.13 

36.6 

0.5 

20.2 

32.99 

.13 

50.5 

0.8 

29.53 

.53 

71.1 

1.6 

56.37 

.14 

20.3 

0.9 

11.83 

.13 

36.1 

0.4 

Mar.    1.1 

32.87 

.11 

49.6 

0.8 

29.03 

.46 

69.3 

2.0 

56.25 

.12 

19.5 

0.9 

11.71 

.11 

35.8 

0.3 

11.1 

32.77 

.08 

48.8 

0.8 

28.61 

.37 

67.0 

2.4 

56.14 

.09 

18.6 

0.9 

11.61 

.09 

35.5 

-0.2 

21.1 

32.71- 

-.04 

48.1 

0.7 

28.30 

.25 

64.5 

2.6 

56.06 

.06 

17.7 

0.8 

11.53 

.06 

35.4 

0.0 

31.1 

32.68 

.00 

47.5 

0.5 

28.10- 

-.13 

61.9 

2.7 

56.02- 

-.01 

17.0 

0.7 

11.49 

-.08 

35.5  +0.1 

Apr.  10.0 

32.70  +.04 

47.0 

0.3 

28.04  +.01 

59.1 

2.7 

56.03  +.03 

16.4 

0.5 

11.49  +.02 

35.7 

1 
0.4 

20.0 

32.77 

.09 

46.8  -0.1 

28.12 

.14 

56.5 

2.6 

56.08 

.08 

16.0  -0.3 

11.54 

.07 

36.2 

0.6 

30.0 

32.88 

.14 

46.8  +0.1 

28.32 

.27 

53.9 

2.4 

56.18 

.13 

15.8 

0.0 

11.63 

.11     36.9 

0.8 

May    9.9 

33.04 

.18 

47.1 

0.4 

28.66 

.40 

51.7 

2.1 

56.33 

.17 

15.9  -fO.2 

11.76 

.16 

37.8 

1.0 

19.9 

33.24 

.22 

47.6 

0.7 

29.12 

.51 

49.7 

1.7 

56.53 

JO 

16.3 

0.5 

11.94 

J» 

39.0 

1.3 

29.9 

33.49 

.96 

48.4 

1.0 

29.68 

.60 

48.2 

1.3 

56.77 

.25 

16.9 

0.8 

12:15 

.33 

40.3 

1.4 

June   8.9 

33.76 

.39 

49.5 

1.2 

30.33 

.68 

47.1 

0.9 

57.04 

.29 

17.8 

1.0 

12.40 

.27 

41.9 

1.6 

18.8 

34.07 

.31 

50.9 

1.4 

31.05 

.74 

46.5  -0.4 

57.34 

.31 

19.0 

1.3 

12.68 

J39 

43.6 

1.7 

28.8 

34.39 

.38 

52.4 

1.6 

31.81 

.78 

46.3  -fO.l 

57.66 

.33 

20.3 

1.5 

12.98 

.30 

45.3 

1.8 

July    8.8 

34.72 

.33 

54.1 

1.7 

32.61 

.80 

46.7 

0.6 

58.00 

.33 

21.9 

1.6 

13.29 

.31 

47.2 

1.9 

18.8 

35.05 

.33 

55.9 

1.8 

33.41 

.80 

47.6 

1.1 

58.33 

.33 

23.6 

1.8 

13.61 

.31 

49.1 

1.8 

28.7 

35.37 

.39 

57.8 

1.9 

34.20 

.78 

48.9 

1.6 

58.66 

.33 

25.4 

1.8 

13.92 

.31 

50.9 

1.8 

Aug.    7.7 

35.68 

.30 

59.7 

1.9 

34.97 

.75 

50.7 

2.0 

58.98 

.31 

27.3 

1.9 

14.23 

.30 

52.6 

1.7 

17.7 

35.97 

.28 

61.6 

1.9 

35.70 

.70 

52.9 

2.4 

59.29 

.29 

29.2 

1.9 

14.52 

.28 

54.2 

1.5 

27.6 

36.24 

.23 

63.4 

1.8 

36.36 

.63 

55.5 

2.7 

59.57 

.27 

31.0 

1.8 

14.78 

.26 

55.7 

1.3 

Sept.  6.6 

36.48 

.22 

65.2 

1.7 

36.97 

.5? 

58.3 

3.0 

59.82 

.24 

32.8 

1.7 

15.03 

.23 

56.9 

1.1 

16.6 

36.69 

.19 

66.8 

1.5 

37.49 

.48 

61.4 

3.2 

60.04 

.21 

34.5 

1.6 

15.24 

.20 

58.0 

0.9 

26.6 

36.87 

.16 

68.3 

1.4 

37.93 

.39 

64.7 

3.4 

60.23 

.18 

36.0 

1.5 

15.43 

.17 

58.8 

0.7 

Oct.     6.5 

37.01 

.13 

69.6 

1.2 

38.28 

.30 

68.1 

3.5 

60.39 

.14 

37.5 

1.3 

15.59 

.14 

59.4 

0.5 

16.5 

37.13 

.10 

70.7 

1.0 

38.53 

.20 

71.6 

3.5 

60.52 

.11 

38.7 

1.2 

15.71 

.11 

59.8 

0.3 

1 

26.5 

37.21 

.07 

71.6 

0.9 

38.68  +.10 

75.1 

3.4 

60.62 

.08 

39.8 

1.0 

15.81 

.06 

1 
59.9  +0.1 

Nov.   5.5 

37.26 

.04 

72.4 

0.7 

38.73- 

-.01 

78.5 

3.3 

60.69 

.05 

40.7 

0.8 

15.88 

.05 

60.0- 

-0.1' 

15.4 

37.28  +.01 

73.0 

0.5 

38.67 

.11 

81.7 

3.1 

60.72  +.02 

41.5 

0.7 

15.91  +.Q3| 

59.8 

0.S 

25.4 

37.27- 

-.02 

73.4 

0.3 

38.51 

.21 

84.7 

2.8 

60.72  - 

-.01 

42.0 

0.5 

15.92- 

-.01 

59.6 

0.3! 

Dec.    5.4 

37.24 

.05 

73.6  -fO.l  1 

38.24 

.31 

87.3 

2.4 

60.70 

.04 

42.4 

0.3 

15.90 

.03 

59.2 

0.4 

15.3 

37.18 

.07 

73.7 

0.0 

37.88 

.40 

89.6 

2.0 

60.64 

.07 

42.6  -K).l 

15.86 

.06 

58.8 

0.5 

■ 

25.3 

37.09 

.10 

73.6 -0.2 1 

37.44 

.48 

91.3 

1.5 

60.56 

.09 

42.7  -0.1 

15.76 

.08 

58.3 

0.5' 

.35.3 

36.98- 

-.12 

73.3 

-0.31 

36.92- 

-.55 

92.6 +1.0 1 

60.46- 

-.11 

42.5  -0.3 

15.70  - 

-.10   57.8  -0.5 , 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHmGTON. 

*i  CaBsiopea. 

y  Ceti. 

a  Ceti. 

*48  Cephei. 

Mean 
Solar 
Date. 

Right 
Aiioeiuion. 

Declination 
North. 

Right 
Asoenaion. 

Declination 
North, 

Right 
AioeajBion. 

Declination 
North. 

Right 
Asceniion. 

Declination 
North. 

h 

2  ] 

m 

18 

66  49 

h      m 

2  36 

0           / 

2  41 

b      m 

2  55 

o         / 

3  35 

h      m 

3    4 

O            / 

77  15 

Jan.     1.3 

32.55 

-.37 

It 

40.5  +1.3 

39.83- 

-.08 

37.5  -0.7 

35.13 

-.07 

5.4  -0.7 

a 

10.93  -.60 

48,7  +3.1 

11.3 

32.16 

.41 

41.5 

0.8 

39.74 

.11 

36.8 

0.6 

35.04 

.10 

4.8 

0.6 

io.2r  .79 

50.6    1.6 

81.3 

31.73 

.45 

42.1  +0.3 

39.62 

,13 

36.2 

0.5 

34.93 

.19 

4.2 

0.5 

9.49    .81 

51.9    1.1 

31.3 

31.26 

.47 

42.0  -0.3 

39.49 

.14 

35.7 

0.4 

34.80 

.14 

3.7 

0.5 

8.64    .88 

52.7  +0.5 

Feb.  10.2 

30.79 

.46 

41.5 

0.8 

39.35 

.14 

35.3 

0.3 

34.66 

.15 

3.3 

0.4 

7.74    .90 

52.9  -0.1 

20.2 

30.34 

.44 

40.4 

1.3 

39.20 

.14 

35.0 

0.9 

34.51 

.15 

3.0 

0J9 

6.84    .88 

52.5    0.7 

Mar.    1.2 

29.92 

.30 

38.9 

1.7 

39.06 

.13 

34.8  -0.1 

34.36 

.14 

2.8  -0.1 

5.97    .83 

51.6    1.9 

J1.2 

29.56 

.33 

37.0 

9.1 

38.94 

.11 

34.8  +0.1 

34.23 

.19 

2.8 

0.0 

5.18     .74 

50.1    1.7 

21.1 

29.28 

.94 

34.7 

9.3 

38.85 

.08 

35.0 

0.9 

34.12 

.10 

2.9+0.9 

4:49    .69 

48,2    9.1 

31.1 

29.08 

.15 

32.3 

9.5 

38.78 

.05 

35.3 

0.4 

34.03 

.06 

3.2 

0.4 

3.95    .47 

45.9    9.4 

Apr.  10.1 

28.99- 

-.04 

29.8 

9.5 

38.75- 

-.01 

35.9 

0.7 

33.99- 

-.03 

3.7 

0.6 

3.56    .99 

43,4    9.6 

20.0 

29.00  +.07 

27.3 

9.5 

38.76  +.04 

36.7 

0.9 

33.98  +.09 

4.3 

0.8 

3.36  -.11 

40.7    9.7 

30.0 

29.12 

.18 

24.9 

9.3 

38.82 

.08 

37.6 

1.1 

34.02 

.06 

5.2 

1.0 

3.34  +.09 

37.9    9.7 

May  10.0 

29.35 

.98 

22.7 

9.1 

38.92 

.19 

38.8 

1.3 

34.10 

.11 

6.3 

1.9 

3.52    .97 

35.2    9.6 

20.0 

29.68 

.38 

20.8 

1.8 

39.07 

.17 

40.2 

1.5 

34.23 

.15 

7.6 

1.4 

3.87    .44 

32.7    9.4 

29.9 

30.10 

.46 

19.2 

1.4 

39.25 

.91 

41.8 

1.6 

34.41 

.19 

9.1 

1.5 

4.41     .61 

30.4    9.1 

June    8.9 

30.61 

.53 

18.0 

1.0 

39.48 

.94 

43.5 

1.8 

34.62 

JO 

10.7 

1.7 

5.09    .76 

28.4     1.8 

18.9 

31.17 

.59 

17.2 

0.5 

39.74 

.97 

45.3 

1.8 

34.86 

.96 

12.5 

1.8 

5.92    .88 

26.8    1.4 

28.9 

31.78 

.63 

16.9  -0.1 

40.02 

.99 

47.2 

1.9 

35.13 

.96 

14.3 

1.8 

6.86    .98 

25.7    0.9 

July    8.8 

32.43 

.65 

17.1  +0.4 

40.31 

.30 

49.0 

1.9 

35.43 

.30 

16.1 

1.8 

7.89  1.06 

24.9  -0.5 

18.8 

33.09 

.66 

17.7 

0.9 

40.62 

.31 

50.9 

1.8 

35.73 

.30 

17.9 

1.8 

8.98  1.11 

24.7    0.0 

28.8 

33.76 

.66 

18.8 

1.3 

40.93 

.31 

52.7 

1.7 

36.04 

.31 

19.6 

1.7 

10.11  1.13 

24.9  +0.4 

Aug.   7.7 

34.41 

.64 

20.3 

1.7 

41.24 

.30 

54.3 

1.5 

36.35 

.30 

21.2 

1.5 

11.25  1.14 

25.6    0.9 

17.7 

35,03 

.61 

22.2 

9.1 

41.53 

.99 

55.8 

1.3 

36.64 

.99 

22.7 

1.3 

12.38  1.19 

26.7     1,4 

27.7 

35.62 

.57 

24.4 

9.4 

41.81 

.97 

57.0 

1.1 

36.93 

.98 

23.9 

1.1 

13.48  1.07 

28.3    1.8 

Sept.  6.7 

36.16 

.51 

27.0 

9.7 

42.07 

.95 

58.0 

0.9 

37.20 

.96 

24.9 

0.9 

14.53  1.09 

30.3    9J2 

16.G 

36.65 

.46 

29.8 

9.9 

42.31 

.99 

58.8 

0.6 

37.45 

.94 

25.7 

0.6 

15.52    .93 

32.7    9.5 

26.6 

37.08 

.39 

32.8 

3.1 

42.52 

.90 

59.3 

0.4 

37.67 

.91 

26.2 

0.4 

16.41    .84 

35.3    9.8 

Oct.     6.6 

37.43 

.39 

35.9 

3.9 

42.70 

.17 

59.5  +0.1 

37.87 

.19 

26.5  +0.1 

17.20    .73 

38.3    3.1 

16.6 

37.72 

.94 

39.1 

3.9 

42.85 

.14 

59.5  -0.1 

38.04 

.16 

26.5  -0.1 

17.87    .60 

41.5     3.3 

26.5 

37.92 

.17 

42.4 

3.9 

42.98 

.11 

59.3 

• 

0.3 

38.19 

.13 

26.3 

0.3 

18.41    .46 

44.8    3.4 

Nov.   5.5 

38.05 +.06 

45.6 

3.1 

43.07 

.08 

58.9 

0.5 

38.30 

.10 

25.9 

0.4 

18.80    .31 

48.2    3.4 

15.5 

38.09 

.00 

48.7 

3.0 

43.14 

.05 

58.4 

0.6 

38.39 

.07 

25.4 

0.5 

19,03  +.15 

51.6     3.4 

25.4 

38.05- 

-.09 

51.6 

9.7 

43.17  +.09 

57.8 

0.6 

38.44 

.04 

24^8 

0.6 

19.11  -.01 

55.0    3.3 

Dec.    5.4 

37.92 

.17 

54.2 

9.4 

43.18  - 

-.01 

57.1 

0.7 

38.46  +.01 

24.2 

0.7 

19.01    .18 

58.2    3.1 

15.4 

37.71 

.35 

56.4 

9.1 

43.15 

.04 

56.4 

0.7 

38.45- 

-.09 

23.5 

0.7 

18.75    .35 

61.1     9.8 

25.4 

37.43 

.39 

58.3 

1.6 

43.10 

.06 

55.7 

0.7 

38.41 

.05 

22.8 

0.7 

18.32    .50   63.7    9.4  II 

35.3 

37.08  - 

-.38 

59.7  +1.1 1 

43.02- 

-.09 

.55.0  -0.6 1 

38.35- 

-.08 

22.1 

-0.6 

17.75 -.63 

65.9+1.9, 

36 


S8d 


FIXGD  STARS,  187^. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Solar 
Data. 


Jan.  1.3 
11.3 
21.3 
31.3 

Feb.  ia.2 

20.8 
Mar.  1.2 
11.2 
21.1 
31.1 

Apr.  10.1 
20.0 
30.0 

May  10.0 
20.0 

29.9 

June   8.9 

18.9 

28.9 

July    8.8 

18.8 
28.8 
Aug.  7.7 
17.7 
27.7 

Sept.  6.7 
16.6 
26.6 

Dot.  6.6 
16.6 

26.5 

Nov.   5.5 

15.5 

25.4 

Dec.    5.4 

15.4 
25.4 
35.3 


^  ArietiB. 


Bight 

AlOeDBkNL 


n  m 

3  7 

32.56  -.07 

32.48  .10 

32.36  .13 

32.22  .15 

32.07  .16 


31.90 
31,74 
31.59 
31.47 
31.37 


.16 
.15 
.14 
.11 
.06 


31.31  -.04 

31.30 -{-.Ol 
31.33  .06 
31.41  .11 
31.54    .15 


31.72 
31.94 
32.19 
32.48 
32.78 

33.10 
33.43 
33.76 
34.08 
34.39 


M 
.34 
.27 
.39 
.31 

.33 
.33 
.33 
.31 
.30 


34.68    .38 

34.95  .36 

35.20  .34 

35.42  .31 

35.62  .18 

35.79  .15 

35.93  .13 

36.04  .09 

36.11  .06 

36.15  +.03 

36.16  -.01 

36.12  .05 
30.06  -.08 


DeelinatloB 
North, 


20  34 


7.8    0.0 

7.8  -0.1 
7.6  0.3 
7.3    0.3 

6.9  0.4 


6.4 
5.9 
5.4 
4.8 
4.3 


0.5 
0.5 
0.5 
0.5 
0.4 


a  Pereei. 


Biffhl 
AiNsansioD. 


3.9  0.3 
3.7-0.3 
3.6  0.0 
3.6  -HI.3 
3.9    0.4 


4.4 
5.1 
6.0 
7.1 
8.3 

9.6 
ll.l 
12.5 
14.0 
15.5 


0.6 
0.8 
1.0 
1.3 
1.3 

1.4 
1.5 
1.5 
1.5 
1.4 


16.8  1.8 

18.1  1.3 

19.3  1.1 

20.3  1.0 

21.3  0.8 


22.0 
22.7 
23.2 
23.6 
23.9 


O.T 
0.6 
0.5 
0.4 
0.8 


24.1  -H. 
24.1  0. 
ti4.1  -0. 


1 


DeeUnatloii 
North. 


h      m 

3  15 


11.49  -.13 
11.34  .17 
11.15  Jtl 
10.92  .34 
10.67    .86 


49  24 


6  Pereei. 


Right 
Aioeaidon. 


10.41 

10.16 

9.92 

9.71 

9.55 


.86 
J85 
.33 

.16 
.13 


II 


19.0  +1.3 

20.1  0.9 
20.8  0.5 
21.1  44>.l 
21.0  -0.3 

20.5  0.6 
19.7  1.0 

18.6  1.3 
17.3  1.5 

15.7  1.6 


9.44  .07 
9.39  -.01 
9.41  +.06 
9.50  .13 
9.66    .19 


9.88 
10.16 
10.50 
10.87 
11.27 

11.70 
12.14 
12.58 
13.02 
13.44 

13.85 
14.23 
14.58 
14.90 
15.18 


.31 
.35 
.39 
.49 

.43 
.44 
.44 

.43 

.41 

.39 
.36 
.33 
.30 


h      m 

3  33 


49.01  -.10 
48.88  .15 
48.71    .19 


Deelination 
North. 


If  Tauri. 


Right 
Aieeoaioo. 


47  22 


n 


39.2  +1.3 

40.3  0.9 
41.1    0.6 

48.51    jd  41.5+0.3 


48.27    .84 


48.03 
47.78 
47.54 
47.32 
47.15 


J35 

.33 

.19 
.15 


14.0    1.7 1  47.03    .09 


12.3  1.7 

10.6  1.6 

9.1  1.5 

7.7  1.3 

6.5  1.6 

5.6  0.7 
5.1     0.4 

4.8  -0.1 

4.9  +0.3 


5.3 

6.0 
7.1 

8.4 
9.9 


0.6 
0.9 
1.3 
1.4 
1.6 


15.42  J» 
15.61  .17 
15.76  .13 
15.86  .07 
15.90 +.03'  30.8    1.9 


11.6  1.8 

13.6  9.0 

15.6  3.1 
17.8  3.3 
20.0  8.8 

22.3  3.3 

24.5  8.3 

26.7  8.1 

28.8  8.0 


l5.8<.)-.04    32.6    1.6 
15.8;}    .09'  :M.1     1.4 


46.96  -.03 
46.96  +.03 
47.03  .10 
47.16    .16 


47.35 
47.60 
47.91 
48.25 
48.63 

49.04 
49.46 
49.89 
50.31 
50.73 


.33 

.38 
.39 
.36 
.39 

.41 
.49 
.43 
.43 

.41 


51.14  .39 

51.52  .37 

51.88  .34 

52.21  .31 

52.50  .861 

52.76  .34 

52.98  .19 

53.15  .15 
53.28  .10 
53.35  +.05 


I    r. 


53.37  -.01 
53.34    .06 


41.6  -0.1 

41.3  0.4 

40.7  0.8 

39.8  1.0 
38.6  1.3 
37.2  1.4 

35.8  1.5 
34.2    1.6 

32.6  1.5 

31.1  1.4 
29.8    1.8 

28.7  1.6 

27.8  0.8 

27.2  0.5 
26.8  -0.3 
26.8  +41.1 


27.1 
27.7 
28.5 
29.6 
30.9 


0.4 
0.7 
1.0 
1.8 
1.4 


32.4  1.6 

34.1  1.8 

36.0  1.9 

37.9  8.0 

39.9  3.0 

41.9  8.1 

44.0  8.0 

46.0  8.0 

48.0  1.9 

49.8  1.8 


51.5 
53.1 


1.6 


h      m 

3  39 


Declinatioa 
North, 


23  42 


52.57  -.05 
52.51    .09 


I* 


28.1  4«.8 
28.2+0.1 
52.40    .131  28.2    0.0 


52.27 
52.11 

51.94 
51,77 
51.60 
51.45 
51.33 


.15 
.16 

.17 
.17 
.16 
.14 
.11 


51.24  .07 
51.19  -.08 
51.19 +.03 

51.25  .08 
51.35    .13 


51.50 
51.69 
51.93 
52.20 
52.49 

52.81 
53.13 
53.46 
53.79 
54.12 

54.43 
54.r3 
55.00 
55.26 
55.50 

55.70 
55.87 
56.02 
56.14 
56.21 


.17 
.31 
.85 
.86 
.30 

.33 
.33 
.33 
.33 
.33 

.30 
.39 
.37 
Si 
.89 

.19 
.16 
.13 


28.1  -6.8 
27.9     0.3 

27.6  t.3 

27.2  0.4 

26.7  0^ 
26.2  0.5 
25.7    0^ 

25.2  t.5 
24.7    0.4 

24.4  0.8 

24.3  -0.1 

24.3  +0.1 

24.5  0.3 
24.9    t.S 

25.4  0.7 
26.2  0.8 
27.1     1.0 


28.1 
29.3 
30.5 
31.8 
33.0 


1.1 
1.8 
1.8 
1.3 
1.8 


34.3  1.8 

35.5  1.1 

36.5  1.0 

37.5  1.6 

38.5  0.9 


.09, 
.06 


39.3 
40.0 
40.6 
41.2 
41.6 


56.25 +.03   42.0 


1.4    56.24 -.03   42.2 


t.8 
0.7 
0.6 
t.5 
0.4 

0.3 
0.3 


15.71  -.14    :r>.J +I.1!  53.25-.II    54.:t+i.l     56.*J0 -.06    42.4 -Hl.l 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Bolar 
Dttte. 


Jan.  1.4 
11.3 
21.3 
31.3 

Feb.  10.3 


^Peniei. 


Right 
AMcenikm. 


h      m 

3  46 


5.29  -.05 
5.22  .00 
5.11  .13 
4.97  .10 
4.79    .18 


Declination 
I9artK 


20.2 

4.61 

.19 

Mar.    1.2 

4.42 

.19 

11.2 

4.23 

.17 

21.2 

4.07 

.15 

31.1 

3.93 

.IS 

Apr.  10.1 

3.83 

.06 

20.1 

3.77- 

-.03 

30.0 

3.76  -l-.09| 

May  10.0 

3.81 

.07 

20.0 

3.91 

.13 

30.0 

4.07 

.18 

June   8.9 

4,27 

.89 

18.9 

4.51 

.96 

28.9 

4.79 

.99 

July    8.9 

5.10 

.33 

18.8 

5.43 

.34 

28.8 

5.78 

.35 

Aug.   7.8 

6.13 

.35 

17.7 

6.48 

.35 

27.7 

6.82 

.34 

Sept.  6.7 

7.16 

.33 

16.7 

7.48 

.31 

26.6 

7.78 

.99 

Oct.     6.6 

8.06 

.97 

16.6 

8.32 

.94 

26.5 

8.54 

.91 

Not.    5.5 

8.74 

.18 

15.5 

8.90 

.14 

%.5 

9.03 

.11 

Dec.    5.4 

9.11 

.07 

15.4 

9.16  -t-.oaj 

25.4 

9.16- 

-.09 

35.4 

9.11- 

-.06 

O  / 

31  30 


// 


8.0  -^0.6 

8.5    0.4 

8.8  40.9 
9.0    0.0 

8.9  -0.9 


8.6 
8.2 
7.6 
7.0 
6.2 

5.4 
4.6 
3.8 
3.2 
2.7 


0.3 
0.5 
0.6 
0.7 
0.8 

0.8 
0.8 
0.7 
0.5 
0.4 


y^  Eridani. 


Right 
Aioemdon. 


2.5-0.9 

2.4  0.0 

2.5  40.9 
2.8  0.4 
3.4     0.6 

4.1  0.8 

5.0  1.0 

6.0  1.1 

7.2  1.9 
8.4  1.9 


9.7 
10.9 
12.2 
13.5 
14.7 

• 

15.9 
17.1 
18.1 
19.1 
20.1 


1.3 
1.3 
1.3 
1.9 
1.9 

1.9 
1.1 
1.0 
1.0 
0.0 


20.9  0.8 
21.6  0.6 
22.2  40.5 


B      m 

3  52 

3.61  -.05 
3.54  .00 
3.44  .19 
3.30  .14 
3.15    .16 


2.98 
2.81 
2.64 
2.48 
2.34 


.17 
.17 
.16 
.15 
.19 


2.24  .00 
2.17  -.05 
2.15  .00 
2.17 +.04 
2.23    .09 


2.34 

2.50 
2.69 
2.91 
3.17 

3.45 
3.74 
4.04 
4.34 
4.64 

4.93 
5.21 
5.47 
5.71 
5.92 

6.11 
6.27 
6.40 
6.50 
6.56 


.13 
.17 
.91 
.94 
.97 

.98 
.30 
.30 
.30 
.99 

.98 
.97 
.95 
.93 
.90 

.18 
.15 
.11 
.08 
.04 


6.58  +.01 
6.57  -.08 

6.53  -.06 


Dedinatlon 
Snak. 


y  Tauri. 


Right 
Afleeniton. 


13  52 


n 


33.^  +1.4 
34.9  1.9 
36.0  1.0 
36.9  0.7 
37.4    0.4 

37.7  40.1 

37.6  -0.9 
37.3    0.5 

36.7  o.is 

35.8  1.1 


m 


34.6 
33.1 
31.4 
29.5 
27.4 


1.3 
1.6 
1.8 
9.0 
9.9 


25.2  9.3 

22.8  9.4 

20.4  9.4 

18.0  9^ 

15.7  9.9 


13.5 

11.6 

9.9 

8.5 

7.5 


9.1 
1.8 
1.5 
1.9 
0.8 


6.8  -6.4 

6.6  0.0 

6.7  40.3 
7.3     0.7 

8.1    1.0 

9.3    1.3 

10.8  1.5 
12.4     1.7 

14.1  1.8 

15.9  1.7 

17.6  1.7 

19.2  1.5 

20.7  +1.3 


DeellnatloD 
Hmtk. 


4  12       15  18 


30.66  -.09 
30.62.  .06 
30.54  .10 
30.43  .13 
30.29    .15 


30.13 
29.96 
29.79 
29.63 
29.50 


.16 

.17 
.16 
.15 
.19 


29.39  .00 
29.32  -.05 
29.29  .00 
29.31  +.04 
29.37    .00 


29.49 
29.64 
29.84 
30.07 
30.33 

30.02 
30.91 
31.23 
31.54 
31.85 

32.16 
32.45 
32.74 
33.00 
33.25 

33.47 
33.67 
33.^4 
33.98 
34.09 


.13 
.18 
.91 
.95 
.97 

.99 
.30 
.31 
.31 
.31 

.90 
.99 
J97 
.96 
.94 

J21 
.18 
.16 
.19 
.09 


34.15  .05 
34.18  +.01 
34.17 -.03 


59.7 -OJ2 

59.5  0.9 

59.3  0.9 

59.0  OJt 
58.8    0.9 

58.6  0.9 

58.4  0.9 

58.1  0.9 
58.0  0.9 
57.8  -0.1 

57.8    0.0 

57.8  40.1 
58.0    0.9 

58.2  0.4 

58.7  0.5 

59.3  0.7 
60.0    0.8 

60.9  0.0 
61.9    1.1 

63.0  1.1 

64.2    1.9 

65.4  \Sk 

66.6  1.9 

67.7  1.1 

68.8  1.0 

69.7    0.9 

70.5  0.7 

71.2  0.6 

71.7  0.4 

72.1  0.3 

72.3+0.9 
72.4  0.0 
72.4    0.0 

72.3  -0.1 

72.2  0.9 

72.0    0.9 

71.8  0.9 

71.6  -0.9 


e  Tauri. 


Right 
Aieeniion. 


h      m 

4  21 


8.68  -.01 
8.64  .05 
8.57  .00 
8.46  .19 
8.32    .15 


Declination 
North. 


8.16 
7.99 
7.81 
7.65 
7.51 


.17 
.17 
.17 
.15 
.13 


7.39     .10 

7.31    .06 

7.28  -.01 

7.29  +.03 
7.35    .06 


7.46 
7.61 
7.80 

8.03 
8.29 

8.57 

8.88 
9.19 
9.51 
9.82 

10.14 
10.44 
10.74 
11.01 
11.27 

11.51 
11.72 
11.91 
12.06 
12.17 


.13 
.17 
.91 
.94 
.97 

.99 
.31 
.31 
.39 
.39 

.31 
.30 

.98 
•97 
.95 

jsa 

.90 
.17 
.13 
.10 


12.25  ,06 
12.29  +.09 
12.28-,03 


18  53 


41.1  0.0 
41.1  0.0 
41.0  -0.1 
40.9  0.1 
40.8    0J9 


40.6 
40.4 
40.2 
39.9 
89.7 


0.9 
0.9 
0.9 
0.9 
0.9 


39.5  ojk 
39.4  -0.1 
39.4  0.0 
39.4  +0.1 
39.7    0.3 


40.0 
40.5 
41.2 
41.0 
42.8 


0.4 
0.6 
0.7 
0.8 
0.9 


43.6  1.0 

44.8  1.0 

45.9  1.1 
47.0  1.0 
48.0  1.0 

48.9  0.9 

49.7  0.8 

50.4  0.6 

51.0  0.5 

51.5  0.4 

51.8  0.3 

52.1  oJk 

52.3  0.1 

52.4  +0.1 

52.4  0.Q 

52.5  0,0 
52,5  o.Q 
52.4  0.Q 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHE^GTON. 

a  Tauri. 
(Mdebaran.) 

*9  Canielopardalis. 

I 

AurigsB. 

11  OrioniB. 

Mean 
Solar 
Date. 

\ 

Right 
ABceniion. 

Declination 
Ifortk, 

Right 
AncengioD. 

DecUniitloii 
Ifortk. 

Right 
AMemdon 

Declination 
North, 

Right 
AMceoaioo. 

DeeliBation 
Nortk, 

b      m 

4  28 

o 

16 

14 

h      m 

4  41 

O           1 

66    7 

h      m 

4  48 

32  57 

h      m 

4  57 

o 

15 

13 

Jan.     1.4 

34.73 

.00 

n 

60.2 -0J8 

21.21  - 

-.08   24.5+9.4 

39.76  +.01 

42.6  -H>.8 

8 

15.57  +.01 

1/ 
25.7 

1 

11.4 

34.70- 

-.05 

60.0 

0.9 

21i)8 

.17 

26.8    9.9 

39.76 

-.04 

43.4 

0.7 

15.57 . 

-.03 

25.4 

o.s! 

21.4 

34.63 

.09 

59.8 

0.9 

20.85 

.97 

28.8    1.8 

39.68 

.09 

44.0 

0.6 

15.52 

.07 

25.2 

0.9 

31.3 

34.53 

.19 

59.7 

0.9 

20.54 

.35 

30.4    1.4 

39.57 

.13 

44.5 

0.4 

15.43 

.11 

25.1 

0.9 

Feb.  10.3 

34.39 

.15 

59.5 

0.9 

20.16 

.41 

31.6    1.0 

39.42 

.16 

44.9 

0.3 

15.31 

.14 

24.9 

0.1 

30.3 

34.23 

.16 

59.3 

0J3 

19.73 

.45 

32.4  +0.5 

39.24 

.19 

45.0  •H).l 

15.16 

.16 

24.8 

0.1 

Mar.    1.2 

34.06 

.17 

59.1 

0.9 

19.27 

.46 

32.6    0.0 

39.05 

.90 

45.0  -0.1 

14.99 

.17 

24.7 

0.1 

11.2 

33.89 

.17 

58.9 

0.9 

18.80 

.46 

32.4  -0.5 

38.85 

.90 

44.8 

0.3 

14.82 

.17 

24.6 

0.1 

21.2 

33.73 

.15 

OO.O 

0.1 

18.36 

.43 

31.6    0.9 

38.65 

.19 

44.5 

0.4 

14.65 

.16 

24.5 

-0.1: 

31.2 

33.58 

.13 

58.6  -0.1 

17.95 

.38 

30.5    1.3 

38.47 

.16 

44.0 

0.5 

14.49 

.15 

24.5 

0.0 

Apr.  10.1 

33.46 

.10 

58.6 

0.0 

17.60 

.31 

29.0    1.7 

38.32 

.13 

43.4 

0.6 

14.36 

.19 

24.5 

0.0 

20.1 

33.38 

.06 

58.5 

0.0 

17.34 

.99 

27.1     1.9 

38.21 

.09 

42.8 

0.7 

14.25 

.08 

24.5- 

♦0.1 

30.1 

33.34- 

-.08 

58.6  +0.9 1 

17.16 

.13 

25.1    9.1 

38.14- 

-.04 

42.1 

0.7 

14.19- 

-.04 

24.7 

0J9 

May  10.1 

33.34  -l-.os 

58.9 

0.3 

17.08  - 

-.09 

22.9    9.9 

38.13  +.01 

41.4 

0.6 

14.17 

.00 

25.0 

0.3 

20.0 

33.39 

.07 

59.2 

0.4 

17.11  +.08| 

20.6    9.9 

38.16 

.06 

40.8 

0.6 

14.19  +.05 

25.3 

0.4 

30.0 

33.49 

.19 

59.7 

0.6 

17.24 

.18 

18.4     9.9 

38.25 

.11 

40.3 

0.5 

14.26 

^ 

25.8 

■ 

0.5 

June   9.0 

33.63 

.16 

60.3 

0.7 

17.47 

.98 

16.3    9.0 

38.39 

.16 

39.8 

0.3 

14.38 

.14 

26.4 

6.7 

18.9 

33.82 

.90 

61.1 

0.8 

17.80 

.37 

14.3    1.8 

38.58 

.91 

39.6  -0J8| 

14.53 

.18 

27.1 

0.8 

28.9 

34.04 

.94 

62.0 

0.9 

18.21 

.45 

1^.6     1.6 

38.81 

.95 

39.5 

0.0 

14.73 

.91 

28.0 

0.9 

July    8.9 

34.29 

.96 

63.0 

1.0 

18.69 

.58 

11.1      1.3 

39.08 

.98 

39.5  +0.1 1 

14.96 

.94 

28.9 

0.9 

18.9 

34.56 

.98 

64.0 

1.1 

19.24 

.57 

10.0    1.0 

39.37 

.31 

39.7 

0.9 

15.21 

.97 

29.8 

1.0 

28.8 

34.85 

.30 

65.1 

1.1 

19.84 

.63 

9.2    0.6 

39.69 

.33 

40.0 

0.4 

15.49 

.98 

30.8 

1.0' 

Aug.   7.8 

35.16 

.31 

66.2 

1.1 

20.48 

.65 

8.7  -0.3 

40.03 

.34    40.4 

0.5 

15.78 

.30 

31.7 

OJ). 

17.8 

35.47 

.31 

67.2 

1.0 

21.15 

.67 

8.6  +0.1 

40.38 

.35    41.0 

0.6 

16.08 

.30 

32.6 

0^ 

27.8 

35.79 

.31 

68.2 

0.9 

21.82 

,68 

8.8    0.4 

40.73 

.35 

41.6 

0.7 

16.39 

.31 

33.5 

0.8 

Sept.  6.7 

36.09 

.30 

69.0 

0.8 

22.51 

.68 

9.4    0.8 

41.09 

.35 

42.3 

0.7 

16.70 

.31 

34.2 

Oj6 

16.7 

36.40 

.30 

69.8 

0.7 

23.18 

.66 

10.4    l.i 

41.44 

.34 

43.0 

0.8 

17.00 

.30 

34.8 

6.5 

26.7 

36.69 

.98 

70.4 

0.5 

23.83 

.64 

11.6     1.4 

41.78 

.34 

43.8 

0.8 

17.30 

.30 

35.2 

0.4 

Oct.     6.6 

36.97 

.97 

70.8 

0.4 

24.46 

.61 

13.2    1.7 

42.11 

.39 

44.6 

0.8 

17.60 

.96 

35.5 

o:»i 

16.6 

37.22 

.95 

71.2 

0.9 

25.05 

.56 

15J     9.0 

42.42 

.30 

45.4 

0.8 

17.87 

.97 

35.6  +«.!  1 

26.6 

37.46 

.93 

71.3  +0.1 

25.59 

.51 

17.2    9.9 

42.71 

.98 

46.2 

0.8 

18.13- 

.95 

35.6 

0.0 

Nov.    5.6 

37.68 

.90 

71.4 

0.0 

26.07 

.44 

19.5    9.4 

42.98 

SI5    47.1 

0.8 

ia37 

.S3 

35.5 

-4.9' 

15.5 

37.87 

.17 

71.4 

0.0 

26.48 

.37 

22.1    9.6 

43.21 

.iB    47.9 

0.8 

18.58 

.90 

35.3 

0.9 

25.5 

38.02 

.14 

71.3  -0.1 

26.81 

.99 

24.7    9.7 

43,41 

.18    48.8 

0.0 

18,77 

.17 

35.1 

0.3 

Dec.    5.5 

38.15 

.10 

71.2 

0.1 

^;^.05 

.19 

27.4    97 

43,57 

.14 

49.6 

0.0 

18.92 

.13 

34.8 

0.3 

15.5 

38.23 

.06 

71.0 

0.9 

27.19  +.09 

30.1     9.7 

43,69 

,09 

50.5 

0.8 

19.03 

.09 

34.5 

0.3 

25.4 

38.27  +.02 

70.9 

0.9 

27.24- 

-.01 

32.7    9.5    43.76 +.04    51.3 

0.81   19.10 

.05 

34.2 

0,3 

35.4 

38,27 

-.09 

70.7  -0.9 

27.18- 

-.11 

35.1  +9.3 

1  43.78- 

-.01 

52.0  +0.7 

!  19.12 +.01 

34.0  -«J9|| 

^•m 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHmGTON. 

MAJtn 

a  AuriffflB. 
(Capeffa.) 

P 

OrioniB. 
(Rigel.) 

i 

Q  Tauri. 

*Groombridge  966. 

Solar 
Date. 

II 

Right 
Aieemion. 

DecUnatioD 
North. 

B]gh» 
AiceiulOD. 

Declination 
South. 

Bight 
AweniioD. 

Declination 
North. 

Right 
Ajscendon. 

Declination 
North, 

h 

5 

m 

7 

O            f 

45  51 

h 

5 

8 

8  20* 

h 

5 

m 

18 

28  29 

h      m 

5  22 

0        1 

74  57 

Jan.     1.4 

8 

14.52  +.03 

It 
57.6  +1.5 

M 

23.55  +.01 

68.1 

+1.5 

12.30  +.04 

It 

50.3  40.5 

39.96 

-.03 

id'i  +9.9 

11.4 

14.51  - 

-.04 

59.0     1.4 

23.54 

-.03 

69.5 

1.4 

12.32 

-.01 

50.8 

0.5 

39.85 

.19 

20.9   9.7 

21.4 

14.44 

.10 

60.3    1.3 

23.48 

.07 

70.8 

1.1 

12.28 

.06 

51.3 

0.4 

39.58 

.34 

2:^.5   9.4 

31.4 

14.31 

.IS 

61.4     1.0 

23.39 

.11 

71.8 

0.9 

12.20 

.10 

51.7 

0.4 

39.16 

..48 

25.7    9.1 

Feb.  10.3 

14.14 

.19 

62.3    0.7 

23.27 

.14 

72.6 

0.7 

12.08 

.14 

52.1 

0.3 

38.61 

.60 

27.6    1.6 

20.3 

13.93 

.33 

62.9    0.4 

23.12 

.16 

73.2 

0.4 

11.92 

.17 

52.3 

0.9 

37.97 

.68 

29.0    1.1 

Mar.    1.3 

13.69 

.94 

63.2  +0.1 

22.95 

.17 

73.5  +0.9 

11.74 

.19 

52.4  +0.1 

37.25 

.73 

29.8  +0.6 

11.2 

13.44 

J2& 

63.1  -0.3 

22.77 

.18 

73.6 

-0.1 

11.55 

.19 

52.4  -0.1 

36.50 

.75 

30.2    0.0 

21.2 

13.19 

.S4 

62.8    0.5 

22.59 

.17 

73.4 

0.3 

11.36 

.19 

52.3 

0.9 

35.75 

.73 

29.9  -0.5 

31J3 

12.96 

M 

62.2    0.7 

22.42 

.16 

72.9 

0.6 

11.18 

.17 

52.1 

0.3 

35.04 

.68 

29.2    1.0 

Apr.  10.2 

12.76 

.18 

61.4    0.9 

22.28 

.13 

72.2 

0.8 

11.02 

.14 

51.7 

0.4 

34.39 

.59 

28.0    1.4 

20.1 

12.60 

.13 

60.3    1.1 

22.16 

.10 

71.3 

1.1 

10.89 

.11 

51.3 

0.4 

33.85 

.49 

26.3    1.8 

30.1 

12.49 

.08 

59.1     1.3 

22.07 

.06 

70.1 

1.3 

10.81 

.06 

51.0 

0.4 

33.42 

.36 

24.3    9.1 

May  10.1 

12.44  - 

-.08 

57.9    1.3 

22.03- 

-.03 

69.7 

1.5 

10.76  - 

-.09 

50.5 

0.4 

33.13 

.91 

22.0    9.4 

20.1 

12.45  -k-M 

56.6    1.3 

22.03  +.03 

67.1 

1.7 

10.77  +.03 

50.2 

0.3 

33.00- 

-.06 

19.5     9.5 

30.0 

12.53 

.10 

55.3    1.3 

22.07 

.06 

65.4 

1.8 

10.83 

.08 

49.8 

0.3 

33.01  +.09 

17.0    9.6 

June   9.0 

12.66 

.16 

54.1     1.1 

22.16 

.11 

63.5 

1.9 

10.93 

.13 

49.6 

0.9 

33.18 

.95 

14.4    9.5 

19.0 

12.86 

.S3 

53.0    1.0 

22.28 

.15 

61.5 

9.0 

11.08 

.17 

49.5  -0.1 1 

33.51 

.39 

11.9     9.4 

28.9 

13.10 

.37 

52.0    0.9 

22.45 

.18 

59.5 

9.0 

11.28 

.91 

49.4 

0.0 

33.97 

.53 

9.6     9.3 

July    8.9 

13.39 

.31 

51.3    0.7 

22.65 

.31 

57.5 

9.0 

11.51 

.95 

49.5+0.1 

34.57 

.65 

7.4    9.0 

18.9 

13.72 

.34 

50.7    0.5 

22.87 

.34 

55.5 

1.9 

11.77 

.97 

49.7 

0.9 

35J27 

.76 

5.5    1.7 

28.9 

14.08 

.37 

50.3    0.3 

23.12 

.96 

53.7 

1.7 

12.06 

.30 

50.0 

0.3 

36  08 

.85 

3.9    1.4 

Aug.   7.8 

14.47 

.39 

50.1  -0.1 

23.39 

.97 

52.0 

1.5 

12.37 

.33 

50.3 

0.4 

36.97 

.93 

2.6    1.1 

17.8 

14.87 

.41 

50.1  +0.1 

23.07 

.38 

50.6 

1.3 

12.69 

.33 

50.7 

0.4 

37.93 

.96 

1.7     0.7 

27.8 

15.29 

.43 

50.3    0.3 

23.96 

.39 

49.5 

0.9 

13.03 

.33 

51.1 

0.4 

38.93 

1.03 

1.2  -0.3 

Sept.  6.8 

15.70 

.43 

50.7    0.5 

24.25 

.39 

48.7 

0.6 

13.36 

.34 

51.6 

0.5 

39.97 

1.04 

1.1  +0.1 

16.7 

16.12 

.43 

51.3    0.6 

24.54 

.39 

48.3  -0.9 

13.70 

.34 

52.1 

0.4 

41.01 

1.04 

1.4     0.5 

26.7 

16.54 

.41 

52.0    0.8 

24.83 

.38 

48.2  +0.1 

14.04 

.33 

.  52.5 

0.4 

42.05 

1.08 

2.0    0.9 

Oct.     6.7 

16.94 

.30 

52.9    0.9 

25.11 

.97 

48.5 

0.5 

14.36 

.33 

52.9 

0.4 

43.06 

1.00 

3.1     1.3 

16.6 

17.32 

.37 

53.9    1.1 

25.37 

.96 

49.2 

0.8 

14.68 

.31 

53.4 

0.4 

44.04 

.95 

4.5    1.6 

26.6 

17.68 

.35 

55.0    1.3 

25.62 

.94 

50.2 

1.1 

14.98 

.99 

53.8 

0.4 

44.96 

.87 

6.4    9.0 

Nov.    5.6 

18.02 

.33 

56.3    1.3 

25.85 

.39 

51.5 

1.4 

15.27 

.37 

54.2 

0.4 

45.79 

.78 

8.5    9.3 

15.6 

18.32 

.96 

57.7    1.4 

26.05 

.19 

52.9 

1.5 

15.52 

.94 

54.6 

0.4 

46.52 

.68 

10.9     9.6 

25.5 

18.58 

.33 

59.2    1.5 

26.23 

.16 

54.5 

1.7 

15.75 

.91 

55.0 

0.4 

47.14 

J& 

13.6     9.8 

Dee.    5.5 

18.79 

.18 

60.7    1.5 

26.37 

.19 

56.2 

1,7 

15,93 

.17 

55.5 

0.5 

47.62 

.41 

16.5    9.9 

15.5 

18.94 

.13 

62.3     1.6 

26.47 

.08 

58.0 

1.7 

16.08 

.19 

55,9 

0,5 

47.95 

S5 

19.4    3.0 

1 

25.5 

19.04 

.07 

63.8    1.5 

26.53  +.04 

59.6 

1.6 

16.18 

.08 

56.4 

0.5 

48.12  +.08 

22.4    3.0 

35.4 

19.08  +.01 

65.3+1 .4 1  26.55 

,00 

61.1  +1.4I 

I6.2:)  +.03 

56.9+0.5! 

48.13  - 

-.08 

25.4  +9.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  1.4 
11.4 
21.4 
31.4 

Feb.  10.3 

30.3 
Mar.  1.3 
11.3 
21.2 
31.2 

Apr.  10.2 
20.1 
30.1 

May  10.1 
20.1 

30.0 

June   9i) 

19.0 

29.0 

July    8.9 

18.9 

28.9 

Aug.    7.8 

17.8 
27.8 

Sept  6.8 
16.7 
26.7 

Oct.  6.7 
16.7 

26.6 

Not.    5.6 

15.6 

25.5 

Dec.    5.5 

15.5 
25.5 
35.4 


d  Orionie. 


Bight 
Aaoentioii. 


h      m 

5  25 


28.39  +.03 

28.40  -.01 
28.37  .05 
28.30  .09 
28.19    .19 


28.05 
27.89 
27.72 
27.54 
27.38 


.15 
.17 
.17 
.17 
.16 


27.23  .14 
27.11  .11 
27.02  .07 
26.97  -.03 
26.96  +.01 


26.99 
27.07 
27.19 
27.34 
27.53 

27.75 

27.99 
28.25 
28.53 

28.81 

29.10 
29.40 
29.69 
29.97 
30.25 

30.51 
30.76 
30.98 
31.17 
31.34 


.05 
.10 
.14 
.17 
.83 

.S3 

JI7 
JK 
.39 

.99 
.99 
.99 
.98 
.97 

.95 
.93 

.91 
.18 
.14 


31.46  .11 
31.55  .06 
31.59 +.09 


DecUnatlon 
South, 


0  23 


a  Leporis. 


Right 
Aicexuiioa 


u 


47.2  +1.9 

48.3  1.0 
49.2    0.9 

50.1  0.7 
50.7    0.5 

51.2  0.4 
51.5  +0.9 
51.5    0.0 

51.4  -0.9 
51.2    0.3 


50.7 
50.1 
49.3 
48.3 
47.2 

45.9 
44.5 
43.0 
41.4 
39.8 

38.2 
36.7 
35.4 
34.2 
33.2 


0.5 
0.7 
0.9 
1.1 
1.9 

1.3 

1.5 
1.5 
1.6 
1.6 

1.5 
1.4 
1.3 
1.1 
0.6 


32.5    0.6 

32.0  -0.3 
31.9    0.0 

32.1  +0.3 
32.5    0.6 

33.2  0.8 

34.1  1.0 

35.3  1.9 

36.5  1.3 
37.8    1.3 

39.2  1.3 

40.4  1.9 

41.6  +1.1 


h      m 

5  27 


5.67  +.09 
5.67  -.03 
5.62  .07 
5.52  .11 
.'>.39    .14 


5.23 
5.05 
4.86 
4.66 
4.48 


.17 

.10 
.19 
.19 
.16 


4.31  .15 
4.17  .19 
4.06  .09 
3.99  .05 
3.96 -.01 

3.98  +.04 
4.04  .06 
4.14  .19 
4.28  .16 
4.46    .19 


4.07 
4.90 
5.16 
5.43 
5.72 

6.01 
6.31 
6.61 
6.89 
7.17 

7.44 

7.68 
7.89 
8.08 
8.23 


.95 

.98 
.99 

.30 
.30 
.99 
.98 
.97 

.95 
.93 
.90 
.17 
,13 


8.34    .1 
8.41 +U» 
8.44    .00 


DecUnatlon 
South. 


e  OrioniB. 


Right 
Aieenalon. 


o        / 

17  54 


II 


59.2  +9.1 
61.1  1.8 
62.9    1.6 

64.3  1.3 
65.5    1.0 

66.3  0.7 
66.8+0.3 

67.0  0.0 
66.8  -0.3 

66.3  0.7 

65.4  1.0 
64.3  1.3 
62.8  1.6 

61.1  1.8 

59.2  9.0 


57.1 
54.8 
52.4 
50.0 
47.6 


9.9 
9.3 
9.4 
9.4 
9.3 


45.3  9.9 

43.2  9.0 

41.2  1.8 
39.6  1.5 

38.3  1.1 

37.4  0.7 
37.0  --0.9 
37.0  +0.9 

37.5  0.7 
38.3    1.1 

39.6  1.5 
41.3    1.8 

43.2  9.0 

45.3  9.9 
47.5    9.9 

49.8    9.9 

52.0  9.1 

54.1  +1.9 


h      m 

5  29 


43.44  +.04 
43.46  -.01 
43.43  .05 
43.36  A 
43.25    .19 


Declination 
South, 


o        / 

1  16 


II 


43.11 
42.95 
42.78 
42.60 
42.43 


.15 
.17 

.17 
.17 
.16 


42.28    .14 

42.16    .11  73.1 

42.07    .07  72.3 

42.02 -.03  71.2 

42.00 +.01  70.1 


69.9  +1.9 
71.1  I.l 
72.1    0.9 

73.0  0.8 

73.6  0.6 

74.1  0.4 

74.4  4«.9 

74.5  0.0 
74.4  -0.9 

74.2  0.4 

73.7  0.5 


a  Columbe. 


Right 
.Aaoeniion. 


DecUnatioQ 
South, 


42.03 
42.10 
42.22 
42.37 
42.55 

42.77 
43.01 
43.26 
43.54 
43.82 

44.11 

44.40 
44.69 
44.98 
45.26 

45.52 
45.77 
45.99 
46.19 
46.36 


.05 
.09 
.13 
.17 


.93 
.95 
.96 

JW 
.99 


M 
.99 
.98 
.97 

.96 
.94 
.91 

.16 
.15 


46.49  .11 
46.57  .07 
46.62  +.09 


68.7 
67.3 
65.7 
64.1 
62.5 


0.7 
0.9 

1.1 

1.3 

1.4 
1.5 
1.6 
1.7 
1.6 


60.9  1.6 

59.4  1.5 

58.0  1.3 
56.8  1.1 

55.8  0.9 

55.1  0.6 

54.6  -0.3 

54.5  0.0 

54.7  +0.3 
^55.2    0.6 

55.9  0.9 
56.9    1.1 

58.1  1.9 

59.4  1.3 

60.8  1.4 

62.2  1.4 

63.5  1.3 
64.8  +1.9 


h      m 

5  34 

61.80  .00 
61 .77 -.05 
61.69  .10 
61.56  .15 
61.39    .16 


61.19 
60.97 
60.73 
60.49 
60.26 


.91 
.93 
JM 
34 
SSt 


60.04  J» 
59.85  .17 
59.70    .13 

59.59  .09 
59.52  -.04 

59.50  .00 
59.53 +.05 

59.60  .10 
59.73    .14 

59.89    .18 


60.09 
60.33 
60.60 
60.89 
61.19 

61.51 
61.83 
62.16 
62.47 
62.78 

63.06 
63.32 
63.56 
63.75 
63.90 


J95 

M 
A\ 

.39 
.39 
.39 
.31 
.30 

jn 

.95 

3X 
.17 
.13 


64.01     .06 

64.06  +.09 

64.07  -.09 


O  I 

34     8 


40.8  +93 
43.5  93 
45.8  9  1 
47.7  13 
49^    1.4 

50.5    t.9 

51.2  4«3 

51.5  0.0 

51.3  -0.4 

50.6  0.8 


49.6 

4ai 

46.3 
44.1 
41.7 

39.0 
36.1 
33.1 
30.1 
27.1 

24.3 
21.7 
19.3 

17.4 
15.9 


13 
1.7 
9.0 
9.3 
93 

9.6 
93 
33 
3.0 
9.9 

9.7 
93 
93 
1.7 
13 


14.8  0.7 
14.4  -03 

14.4  +0.3 

15.1  03 
16.3     1.4 

17.9  1.9 

20.0  93 

22.5  93 
25J2    93 

28.2  93 

31.1  9.9 
34.0  9.8 
36.7  +9.6 


i'lXED  STARS,  187^ 


^87 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASfflNGTON. 


Mean 
Solmr 
Date. 


a  OrioDie. 


Right 
Aieeniioii. 


Jan.  1.5 
11.5 
21.4 
31.4 

Feb.  10.4 

90.3 
Mar.  1.3 
11.3 
81.3 
31  .a 

Apr.  10.3 
90.2 
30.2 

May  10.1 
20.1 

30.1 
Jane  9.0 
19.0 
29.0 
July    9.0 

18.9 

28.9 

Aug.   7.9 

17.9 

27.8 

Sept.  6.8 
16.8 
26.7 

Oct.  6.7 
16.7 

26.7 

Nov.    5.6 

15.6 

25.6 

Dee.    5.6 

15.5 
25.5 
35.5 


h      m 

5  48 


14.84  +.06 
14.88  +.01 
14.87  -.08 
14.82  .07 
14.73    .11 

14.60  .14 

14.45  .16 

14.28  .17 

14.10  .17 

13.93  .16 

13.78  .14 
13.65  .19 
13.55  .06 
13.49  -.04 

13.47  .00 

13.48  +.04 
13.55  .06 
13.65    .19 

13.79  .16 
13.97    .19 


14.18 
14.41 
14.66 
14.93 
15.22 

15.51 
15.81 
16.10 
16.40 
16.69 


.99 
.94 
.96 

.96 
J» 

.99 
.30 
.30 
.90 
.99 


16.97  .97 

17.24  .96 

17.49  .93 

17.71  .91 

17.90  .17 

18.05  .13 

18.17  .00 
18.24  +.05 


DecUnatloD 
fioftk. 


O  I 

7  22 


n 


51.6  -0.8 
50.9  0.7 

50.2  0.6 

49.7  0.5 

49.3  0.3 

49.0  0.9 

48.9  -0.1 

48.8  0.0 

48.9  +0.1 

49.0  0.9 

49.3  0.3 

49.6  0.4 

50.1  0.5 

50.7  0.6 

51.4  0.8 

52.2  0.9 
53.1  1.0 

54.1  1.0 

55.2  1.1 

56.3  1.1 


*22  Camelop.  (H.) 


Right 
Aweniloii. 


57.4 
58.5 
59.5 
60.4 
61.2 


1.1 
1.0 
0.0 
0.6 
0.6 


61.7  0.5 

62.1  +0.9 

62.2  0.0 
62.1  -0.9 

61.8  0.4 

61.3  0.6 
60.6    0.8 

59.8  0.9 

58.9  0.9 
57.9    0.9 

57.0  0.9 

56.1  0.8 
55.3  -0.7 


h     m 

6    4 


45.74  +.19 
45.80  .09 
45.73  -.13 
45.54  .95 
45.24    .35 

44.85    .43 


44.38 
43.86 
43.33 
42.80 

42.30 
41.85 
41.49 
41.21 
41.03 


.49 
.53 
.53 
.59 

.47 
.41 
.39 
.93 
.19 


40.97  -.01 
41.0!  +.10 
41.17  .91 
41.44  M 
41.80    .41 


42.26 
42.80 
43.41 

44.08 
44.80 

45.55 
46.33 
47.12 
47.91 

48.69 

49.44 
50.15 
50.80 
51.38 
51.87 


.50 
.58 
.64 
.60 
.74 

.77 
.78 
.79 
.78 
.76 

.73 
.68 
.69 
.53 
.44 


52.25  .33 
52.52  .91 
52.67  +.08 


Deelinatlon 
North. 


69  21 


40.8  +9.Y 
43.5  9.6 
46.1    9.5 

48.5  9.9 

50.6  1.9 

52.3  1.5 

53.6  1.0 

54.4  0.6 

54.7  +0.1 

54.5  -0.4 

53.8  0.0 
52.7  1.3 
51ja    1.7 

49.4  9.0 
47.3    9.9 

45.0  9.3 

42.6  9.4 
40.3    9.4 

37.9  9.3 

35.7  9.9 

33.6  9.0 

31.7  1.8 

30.1  1.5 
28.7  1.9 
27.7  0.9 

26.9  0.5 
26.6  -0.9 
26.6  -H>.9 
26.9    0.5 

27.6  0.9 

28.7  1.3 

30.1  1.6 
31.9  1.9 
34.0  9.9 
36.3  9.4 

38.8  9.6 

41.5  9.7 

44.2  +2.7 


/I  Geminorum. 


Right 
Aaoeasioa. 


n      m 

6  15 

■ 
13.32  +.10 

13.39  +.05 

13.41    .00 

13.38  -.05 

13.31    .10 

13.19    .13 

13.04 

12.87 

12.69 

12.50 


.16 

.18 
.18 
.18 


Dedination 
North, 


12.33  .16 
12.19    .13 

12.07  .10 
11.99    .06 

11.94  -.09 

11.95  +.09 
11.99    .07 

12.08  .11 
12.21  .15 
12.38    .19 


12.59 
12.82 
13.08 
13.35 
13.65 

13.96 
14.27 
14.60 
14.93 
15.25 

15.57 
15.88 
16.17 
16.43 
16.67 


.99 
.95 

.97 
.99 
.30 

.31 
.39 
.33 
.39 
.39 

.31 
.30 
SS 
.95 
.99 


16.87  .18 
17.02  .14 
17.13  +.09 


22  34 


38.1  +0.1 

38.2  0.1 

38.3  0.9 
38.6    0.9 

38.8    0.3 

39.1    0.3 

39.4  0.9 

39.6  0.9 

39.7  0.1 

39.8  +0.1 

39.9  0.0 
39.9  0.0 
39.9  0.0 
39.8  0.0 
39.8  0.0 

39.8  0.0 
39.8    0.0 

39.8  +0.1 

39.9  0.1 

40.1  0.9 

40.2  0.9 

40.4  0.9 
40.6    0.9 

40.8  0.9 

41.0  0.1 

41.1  +0.1 
41.1  0.0 
41.1  -0.1 

40.9  0.1 
40.8    0.9 

40.5  0.9 

40.3  0.9 
40.0  0.9 
39.8  0.9 

39.6  0.9 

39.5  -0.1 

39.4  0.0 

39.5  +0.1 


(Canopus.) 


Right 
AseenslOD. 


n      m 

6  21 

8.53  .00 
8.50  -.07 
8.39  .14 
8.23  .90 
8.00    .85 


7.72 

7.40 
7.06 
6.69 
6.34 

5.99 
5.67 
5.37 
5.13 
4.93 


.30 
.33 
.35 
.36 
.35 

.34 
.31 
J37 
.99 

.17 


4.79  .11 
4.70  -.05 
4.68  +.01 
4.72  .07 
4.81     .13 


4.97 
5.18 
5.44 
5.74 
6.09 

6.46 
6.85 
7.26 
7.67 
8.07 

8.46 
8.82 
9.14 
9.41 
9.63 


.18 
.93 
.96 
.39 
.36 

.40 
.41 
.41 
.39 

.37 
.34 
.30 
.95 
.19 


9.79     .19 
9.87  +.05 

9.89  -.09 


Declination 
South. 


52  37 


36.4  +3.4 

39.7  3.9 

42.8  9.9 
45.6    9.5 

47.9  9.1 

49.8  1.7 

51.3  1.9 
52.2  0.6 

52.5  +0.1 

52.4  -0.4 

51.8  0.9 

50.6  1.4 
49.0  1.8 

47.0  9.9 

44.5  9.6 

41.8  9.9 

38.7  3.1 

35.5  3.9 
32.2  3.3 

28.9  3.3 

25.6  3.9 

22.5  3.0 

19.6  9.7 

17.2  9.9 

15.1  1.8 

13.6  1.9 

12.7  -0.6 
12.4  0.0 
12.7  +0.6 
13.7  1.3 

15.3  1.9 

17.4  9.4 

20.0  9.8 

23.1  3.9 
26.4  3.4 


29.8 
33.3 


3.5 
3.5 


36.7  +3.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y  Geminoruni 

1. 

a  CaniB  MajoriB. 
r5trtti5.) 

e  CaniB  Majorie. 

6  Cania  Majoria. 

Mean 
Solar 
Date. 

X                                  ' 

Right 
AicendOD. 

Declination 
North, 

Right 
AiceniiloD. 

Dedlnaflon 
South, 

Right 
ABoenaion. 

I>eclliiation 

Right 
AfloenfioiL 

DeeUoattoD 
Samik. 

h      m 

6  30 

16  30 

h      m 

6  39 

16  32 

b      m 

6  53 

O          / 

28  47 

h 
7 

m 

3 

o 

26 

11 

Jan.     1.5 

1 
19.35  +.11 

23.8  -0.4 

30.88  +.0S 

32.7  -H8.3 

B 

36.58  +.09 

56.0  +9.9 

8 

11.98  +.10    25.7  +«^ 

11.6 

19.43 

.06 

23.5 

OJt 

30.94  +.04 

34.9 

9.9 

36.64  +.04 

58.8    2.7 

12.06 +.051  28.4 

9.6 

21.5 

19.47  +.01 

23.3  -0.1 

30.95 

-.01 

37.0 

2.0 

36.65 

-.09 

61.4     2.5 

12.08 

.oo|  31.0 

2.5 

31.4 

19.45 

-.04 

23.2 

0.0 

30.92 

.06 

38.8 

1.7 

36.61 

.07 

63.8    2.2 

12.05 

-.OS 

33.4 

2.S 

Feb.  10.4 

19.39 

.06 

23.2 

0.0 

30.84 

.10 

40.4 

1.4 

36.52 

.11 

65.9    1.9 

11.98 

.lol  35.4 

\A 

20.4 

19.29 

.IS 

23.2  40.1 

30.72 

.14 

41.6 

1.1 

36.38 

.15 

67.6    1.5 

11.86 

.14 

37.1 

\Jb 

Mar.    1.3 

19.15 

.15 

23.4 

0.1 

30.57 

.16 

42.6 

0.8 

36.21 

.18 

69.0    1.1 

11.70 

.17 

38.5 

1^1 

11.3 

18.99 

.17 

23.5 

0.9 

30.39 

.18 

43.2 

0.5 

36.02 

.20 

69.9    0.7 

11.52 

.19 

39.4 

0.8  j 

21.3 

18.82 

.17 

23.7 

0.9 

30.21 

.19 

43.5  +0.1 

35.81 

.22 

70.5  -^.3 

11.32 

in 

40.0 +0.4  >| 

31.3 

18.64 

.17 

23.8 

0.9 

:w.oi 

.19 

43.5  -0.9 

35.59 

.22 

70.6  -0.1 

11.11 

Sl\ 

40.2 

0.0 

Apr.  10.2 

18.47 

.16 

24.0 

0J3 

29.83 

.18 

43.2 

0.5 

35.37 

.21 

70.3    0.5 

10.90 

.90 

40.0 -0.4  J 

20.2 

18.33 

.14 

24.2 

0J2 

29.66 

.16 

42.5 

0.8 

35.17 

.19 

69.6    0.9 

10.71 

.18 

39.4 

0.8 

30.2 

18.20 

.11 

24.4 

0.9 

29.51 

.13 

41.5 

1.1 

34.99 

.16 

68.6    1.2 

10.53 

.16 

38.4 

1.1 

May  10.2 

18.11 

.07 

24.6 

0J3 

29.39 

.10 

40.3 

1.3 

34.84 

.13 

67.1     1.6 

10.38 

.13 

37.1 

1.5 

20.1 

18.06- 

-.03 

24.8 

0.3 

29.31 

.06 

38.9 

1.6 

34.73 

.10 

65.4    1.9 

10.27 

.10 

35.5 

1.7 

30.1 

18.05  +.01 

25.1 

0.3 

29.27- 

-.03 

37.2 

1.8 

34.65 

.06 

63.4    2.1 

10.19 

.06 

33.6 

2.0 

June   9.1 

18.08 

.05 

25.5 

0.3 

29.26  +.01 

35.3 

1.0 

34.61- 

-.09 

61.1     2.4 

10.15- 

-.09 

31.5 

2.2 

19.0 

18.15 

.09 

25.8 

0.4 

29.30 

.05 

33.3 

2.1 

34.61  +.02 

58.6    2.5 

10.15 +.0!^ 

29.2 

2.4 

29.0 

18.26 

.13 

26.2 

0.4 

29.37 

.09 

31.2 

2.1 

34.66 

.06 

56.1    2.6 

10.19 

.06 

26.7 

9.5 

July    9.0 

18.41 

.16 

26.7 

0.4 

29.48 

.13 

29.0 

2.1 

34.74 

.10 

53.4    2.6 

10.26 

.10 

24.2 

9.5 

19.0 

18.59 

•19 

27.1 

0.4 

29.62 

.16 

26.9 

9.1 

34.87 

.14 

50.8    2.6 

10.38 

.13 

21.7 

€& 

28.9 

18.80 

.93 

27.6 

0.4 

29.80 

.19 

24.9 

1.9 

35.03 

.18 

48.3    2.4 

10.53 

.17 

19.3 

9.4 

Aug.   7.9 

19.04 

.35 

28.0 

0.4 

30.00 

.91 

23.0 

1.7 

35.22 

.21 

45.9    2.2 

10.71 

.90 

17.0 

9.1 

17.9 

19.30 

.27 

28.3 

0.3 

30.23 

.94 

21.4 

1.5 

35.44 

.24 

43.8    1.9 

10.93 

J33 

15.0 

1.9 

27.9 

19.57 

.98 

28.6 

0.9 

30.48 

.96 

20.1 

1.2 

35.69 

.26 

42.0    1.6 

11.16 

.25 

13.3 

1 
1.5 

Sept.  6.8 

19.86 

.90 

28.8  +0.1 1 

30.74 

.97 

19.1 

0.8 

35.96 

.28 

40.7    1.1 

11.42 

.27 

11.9 

1.1 

16.8 

20.16 

.90 

28.8 

0.0 

31.02 

.99 

18.5  -0.4 

36.25 

.30 

39.8    0.6 

11.71 

.29 

11.1 

0.6 

26.8 

20.47 

.31 

28.7  -0.9 1 

31.31 

.99 

18.3  +0.1 

36.55 

.31 

39.4  -0.1 

12.00 

.30 

10.7  -0.1 

Oct.     6.7 

20.78 

.31 

28.4 

0.3 

31.61 

.30 

18.7 

0.5 

36.87 

.31 

39.6  +0.4 

12.31 

.31 

10.8  +0.4 

16.7 

21.10 

.31 

28.1 

0.4 

31.91 

.30 

19.4 

0.9 

37.18 

.32 

40.3    0.9 

12.62 

.31 

11.4 

0.9* 

26.7 

21.41 

.31 

27.6 

0.5 

32.21 

.99 

20.5 

1.3 

37.50 

.31 

41.5    1.4 

12.94 

.31 

12.6 

1.4 

Nov.   5.7 

21.72 

.30 

27.0 

0.6 

32.49 

.98 

22.1 

1.7 

37.80 

.30 

43.1    1.9 

13.24 

.30 

14.2 

1.8 

15.6 

22.01 

.98 

26.4 

0.6 

32.76 

.96 

24.0 

2.0 

38.09 

jn 

45.3    2.3 

13.54 

.99 

16.2 

2.2 

25.6 

22.27 

.95 

25.8 

0.6 

33.01 

.93 

26.1 

2.2 

38.36 

.25 

47.7    2.6 

13.81 

.26 

18.6 

S.5 

Dec.    5.6 

22.51 

.99 

25.1 

0.6 

33.23 

.90 

28.4 

2.4 

38.59 

.21 

50.4    2.8 

14.05 

.» 

21.2 

2.7, 

15.6 

22.72 

.18 

24.6 

0.5 

33.41 

.16 

30.8 

2.4 

38.79 

.17 

53.3    2.9 

14.25 

.18 

24.0 

2.8 

25.5 

22.88 

.14 

24.1 

0.4 

38.56 

.19 

33.2 

2.4 

38.93 

.12 

56.2    2.9 

14.41 

.14 

26.8 

9.8 

35.5 

23.00  +.09| 

23.7  -0.3 1 

33.65  +.07 

35.5  +2.3 1 

39.03  +.07 

.59.1  +2.8 

14.53  +.09| 

29.6+2.81 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

6  Geminorum. 

*Piazzi 

vii.  67 

r 

• 

a  Geminorum 
(Castor.) 

• 

a  Canis  Minoris. 
(Procyon.) 

Solar 
Date. 

II 

Right 
AaceoBioD. 

• 

Declination 
North. 

Right 
AiceDBion 

Deelinatlon 
yortk. 

Right 
ABceatdon. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

h      m 

7  12 

22  12 

h      m 

7  17 

68  43 

h      m 

7  26 

o 

32 

9 

h      m 

7  32 

O            / 

5  32 

Jan.     1.5 

1 
28.96  +.16 

57.8  -0.1 

34.20  +.31 

2l'.'5  +3.4 

25.86  +.19 

60.2  +0.4 

M 

36.42  +.16 

65.2  -1.3 

11.5 

29.09 

.11 

57.7    0.0 

34.45 

.19 

24.1 

2.6 

26.02 

.13 

60.7 

0.6 

36.55 

.11 

64.0    1.1 

81.5 

29.17  +.05 

57.8  +0.1 

34.59  +.06 

26.7 

2.6 

26.13 

.07 

61.4 

0.7 

36.64 

.06 

63.0    0.9 

31.5 

29.20 

.00 

58.0    0.3 

34.58- 

-.06 

29.3 

3.6 

26.17 +.08 

62.1 

0.8 

36.68  +.01 

6^.2    0.8 

Feb.  10.4 

29.17- 

-.05 

58.3    0.3 

34.46 

.18 

31.9 

2.4 

26.16- 

-.04 

63.0 

0.9 

36.66- 

-.04 

61.5    0.6 

90.4 

29.10 

.09 

58.6    0.4 

34.22 

.39 

34.2 

2.2 

» 

26.09 

.09 

63.9 

0.9 

36.60 

.08 

61.0    0.4 

Mar.    1.4 

28.99 

.13 

59.1    0.4 

33.89 

.38 

36.2 

1.8 

25.98 

.13 

64.7 

0.8 

36.51 

.11 

60.7    0.8 

11.3 

28.84 

.16 

59.5    0.4 

33.47 

.44 

37.8 

1.4 

25.83 

.16 

65.5 

0.7 

36.38 

.14 

60.5  -0.1 

21.3 

28.67 

.17 

59.9    0.4 

33.00 

.48 

31^0 

1.0 

25.66 

.18 

66.2 

0.6 

36.23 

.16 

60.5    0.0 

31.3 

28.50 

.18 

60.2    0.3 

32.50 

.50 

39.7  +0.5 

25.47 

.19 

66.7 

0.5 

36.06 

.16 

60.6  +0.3 

Apr.  10.3 

28.32 

.17 

60.5    0.2 

31.99 

.49 

39.9 

0.0 

25.28 

.19 

67.1 

0.3 

35.90 

.16 

60.9    0.3 

30.2 

28.16 

.15 

60.7    0.2 

31.51 

.46 

39.7 -0.5 1 

25.09 

.17 

67.3  -H).l 

35.74 

.15 

61.2    0.4 

30.2 

28.02 

.13 

60.9    0.1 

31.07 

.41 

38.9 

1.0 

24.93 

,15 

67.3 

0.0 

35.60 

.13 

61.6    0.5 

May  10.2 

27.90 

.10 

61.0  +0.1 

30.68 

.34 

37.8 

1.4 

24.79 

.12 

67.2  -0.3 

35.48 

.10 

62.1    0.6 

20.2 

27.82 

.06 

61.0    0.0 

30.38 

.26 

36.2 

1.7 

24.69 

.08 

66.9 

0.3 

35.39 

.08 

62.7    0.6 

30.1 

27.78- 

-.02 

61.1    0.0 

30.16 

.17 

34.3 

2.0 

24.63- 

-.04 

66.5 

0.4 

35.33 

.04 

63.4    0.7 

June   9.1 

27.77  +.oa 

61.1    0.0 

30.04  - 

-.07 

32.2 

2.2 

24.60 

.00 

66.1 

0.5 

35.30- 

-.01 

64.2    0.8 

19.1 

27.81 

.05 

61.1    0.0 

30.02  +.03 

29.9 

2.4 

24.63  +.04 

65.5 

0.6 

35.31  +.03 

65.0    0.8 

29.0 

27.88 

.09 

61.0    0.0 

30.10 

.13 

27.4 

2.5 

24.69 

.08 

64.9 

0.6 

35.36 

.06 

65.8    0.8 

July    9.0 

28.00 

.13 

61.0    0.0 

30.28 

.23 

24.9 

2.5 

24.80 

.13 

64.2 

0.7 

35.44 

.10 

66.6    0.8 

19.0 

28.14 

.16 

61.0    0.0 

30.55 

.38 

22.4 

2.5 

24.94 

.16 

r 

63.6 

0.7 

35.55 

.13 

67.5    0.8 

29.0 

28.32 

.19 

60.9  -o:i 

30.92 

.41 

20.0 

2.4 

25.12 

J30 

62.9 

0.7 

35.69 

.16 

68.3    0.7 

Aug     7.9 

28.53 

.93 

60.8    0.1 

31.36 

.48 

17.6 

2.3 

25.33 

.33 

62.1 

0.7 

35.86 

.18 

69.0    0.6 

17.9 

28.77 

.25 

60.7    0.3 

31.88 

.55 

15.4 

2.1 

25.57 

JUS 

61.4 

0.7 

36.06 

.21 

69.5    0.5 

27.9 

29.02 

.27 

60.4    0.2 

32.47 

.63 

13.5 

1.9 

25.84 

ss 

60.7 

0.7 

36.28 

.33 

70.0    0.3 

Sept.  6.9 

29.30 

.29 

60.2    0.3 

33.12 

.67 

11.7 

1.6 

26.13 

.30 

59.9 

0.8 

36.52 

.25 

70.2  -H).l 

16.8 

29.60 

.30 

59.8    0.4 

33.81 

.71 

10.3 

1.3 

26.45 

.33 

59.1 

0.8 

36.78 

.27 

70.2  -0.1 

26.8 

29.91 

.33 

59.3    0.5 

34.54 

.75 

0.1 

1.0 

26.78 

.34 

58.4 

0.8 

37.05 

.28 

69.9    0.4 

Oct.     6.8 

30.23 

.33 

58.7    0.6 

35.31 

.77 

8.3 

0.6 

27.12 

.35 

57.6 

0.7 

37.34 

.30 

69.4    0.6 

16.7 

30.56 

.33 

58.1    0.6 

36.08 

.78 

7.9  -0.2 

27.48 

.36 

56.9 

0.7 

37.65 

.31 

68.7    0.8 

26.7 

30.90 

.33 

57.5    0.7 

36.86 

.77 

7.8  +0.1 

27.84 

.36 

56.2 

0.6 

37.96 

.31 

67.7    1.1 

Nov.    5.7 

31.23 

.33 

56.8    0.7 

37.63 

.75 

8.2 

0.6 

28.21 

.36 

55.7 

0.5 

38.27 

.31 

66.6    1.2 

15.7 

31.55 

.38 

56.1    0.6 

38.37 

.72 

8.9 

1.0 

28.57 

.35 

55.3 

0.4 

38.57 

.30 

65.2    1.4 

25.6 

31.86 

.30 

55.5    0.6 

39.07 

.66 

10.1 

1.4 

28.91 

.33 

54.9 

0.3 

38.86 

.38 

63.8    1.4 

Dec.    5.6 

32.14 

.27 

54.9    0.5 

39.70 

.59 

11.6 

1.7 

29.23 

.30 

54.7  -0.1 

39.13 

.36 

62.3    1.5 

15.6 

32.40 

.23 

54.5    0.4 

40.25 

.50 

13.6 

2.1 

29.52 

.27 

54.7  -H).l 

39.38 

.23 

60.9    1.4 

25,6 

32.61 

.19 

54.2    0.2 

40.70 

.39 

15.8 

2.3 

29.77 

.23 

54.9 

0.3 

39.59 

.19 

59.5    1.3 

35.5 

32.78  +.14 

54.0  H).l 

41.04  +.27 

18.2  +3.5 1 

29.97  +.17 

55.3-f0.5| 

39.76  +.14 

58.2  -1.2 

37 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


p  Geminorum. 
(PoUux.) 


Right 
ABoenalon. 


Jan.  1.5 
11.5 
21.5 
31.5 

Feb.  10.4 

20.4 
Mar.  1.4 
11.3 
21.3 
31.3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.2 

30.1 
June  9.1 
19.1 
29.0 
July    9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

S«pt  6.9 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 

Nov.   5.7 

15.7 

26.6 

Dee.    5.6 

15.6 
25.6 
35.5 


A      m 

7  37 

29.17 +.19 
29.34  .13 
29.45  .U8 
29.50  -I-.Q9 
29..50  -.03 


29.44 
29.34 
29.20 
29.04 
28.86 

28.68 
28.50 
28.34 
28.21 
28.10 


.06 
.19 
.15 
.17 
.18 

.18 
.17 
.15 
.19 
.08 


DecUnatioB 
North, 


28.04     .05 

28.01  -.01 

28.02  +.03 
28.07  .07 
28.16    .11 


28.29 
28.45 
28.65 

28.87 
29.12 

29.39 
29.69 
30.00 
30.33 
30.67 

31.03 
31.38 
31.73 
32.07 
32.38 


.14 
.18 
.91 
.94 
.96 

.96 
.31 
.33 
.34 
.35 

.35 
.35 
.34 

.3) 

.30 


32.67  .97 
32.91  .99 
33.11  +.17 


28  19 


ft 


59.9  +0.1 

60.1  0.3 
60.5    0.5 

61.1  0.6 

61.7  0.7 

62.4  0.7 
63.1  0.7 

63.8  0.7 

64.5  0.6 
65.0  0.5 

65.4  0.4 

65.7  OjSk 

65.9  40.1 
65.9  0.0 

65.8  -0.1 

65.6  0.9 
65.4  0.3 

65.0  0.4 

64.6  0.4 

64.1  0.5 

63.7  0.5 
63.1  0.6 
62.6  0.6 

62.0  0.6 
61.3  0.7 

60.6  0.7 

59.9  0.7 

59.1  0.8 

58.3  0.8 

57.4  0.8 


^  Geminorum. 


Right 
Afloemdon. 


*3Ur8eMajori8(H.) 


15  Argus  (t.) 


56.7 
55.9 
55.2 
54.6 
54.2 


0.8 
0.7 
0.6 
0.5 
0.4 


53.9  -0.9 

53.8  0.0 

53.9  +0.9 


h     m 

7  45 


40.01  +jn 
40.19  .15 
40.30  .09 
40.37  +.03 
40.37  -.08 

40.33  .07 

40.23  .11 

40.11  .14 

39.95  .16 
39.78  .18 

39.60  .18 

39.42  .16 

39.27  .15 

39.13  .19 

39.03  A 

38.96  .0^ 

38.92  -.01 

38.93  +.03 
38.98  .06 
39.06    .10 


.14 
.17 
.90 
.93 
.95 


39.18 
39.33 
39.52 
39.73 
39.97 

40.24 
40.52 
40.83 
41.16 
41.50 


41.85  .35 

42.20  .35 

42.55  .34 

42.89  .33 

43Jil  .30 

43.50  .97 

43.75  .93 
43.96 +.18 


DeelinatloD 
North, 


O  f 

27    5 


It 

41.8  0.0 

41.9  +0.9 
42^2  0.4 
42.6  0.5 

43.2  0.6 

43.9  0.7 

44.6  0.7 

45.3  0.7 
45.9  0.6 
46.5  0.5 

46.9  0.4 

47.2  0.3 

47.5  +0.1 

47.5  0.0 

47.5  -0.1 

47.4  0.9 
47.2  0J2 
46.9  0.3 

46.6  0.4 

46.2  0.4 

45.8  0.5 

45.3  0.5 

44.7  0.6 
44.2  0.6 

43.5  0.7 


Right 
AsoenBioiL 


Declination 
North, 


38.6  0.9 

37.7  0.8 
36.9  0.7 
36.2  0.6 
35.7  0.5 


h      m 

8    0 

4.44  +.49 
4.81  .30 
5.05  .18 
5.16 +.05 
5.15 -.06 

5.01  J90 

4.75  .30 

4.41  .38 

3.99  .44 


3.52    .48   67.0     1.0 


3.02 
2.53 
2.05 
1.62 
1.25 


.49 
.48 
.45 
.40 
.33 


0.95     .95 

0.74  .17 
0.62 -.07 
0.60  +.09 
0.67    .19 


68  50 


47.0  +9.9 
49.3  9.5 
51.9  9.6 
54.5  9.7 
57.2  9.6 

59.8  9.4 

62.1  9.9 
64.1  1.9 
65.8  1.4 


0.83 
1.09 
1.43 
1.86 
2.36 

2.92 
3.56 
4.24 
4.97 
5.73 

6.51 
7.30 
8.08 
8.83 
9.53 


.91 
.30 
.38 
.46 
.54 

.60 
M 
.71 
.74 
.77 

.78 
.78 
.76 
.79 
.67 


35.3  0.3  10.16  .50 
35.1  -0.1 1  10.71  .50 
35.1  +0.1 1  11.15 +.38 


67.7  +0.5 
68.0    0.0 

67.8  -0.5 
67.0    0.0 

65.9  1.4 


64.3 
62.4 
60.3 
57.9 
55.3 


1.7 
9.0 
9.3 
9.5 
9.6 


52.7  9.7 
50.0  9.7 
47.4  9.6 

44.8  9.5 
42.3  9.3 


40.1 
38.1 
36.3 
34.8 
33.7 


9.1 
1.9 
1.6 
1.3 
0.0 


33.0     0.5 

32.7  -0.1 

32.8  -^.4 
33.4  0.8 
34.4    1.9 


Right 


n      m 

8    2 

a 
6.21  +.17 

6.35  .19 
6.44  .07 
6.48  +.01 
6.46  -.04 


6.40 
6.30 
6.16 
5.99 
5.80 

5.62 
5.43 
5.25 
5.09 
4.95 


.06 
.19 
.15 
.18 
.19 

.19 
.18 
.17 
.15 
.13 


.09 
.06 


4.84 
4.76 

4.72  -.03 
4.71  +.01 

4.73  .041 


4.79 
4.88 
5.01 
5.16 
5.35 

5.57 
5.81 

6.08 
6.37 
6.68 

6.99 
7.31 
7.63 
7.94 
8.23 


.661 

.11 

.14 

,17 

JU 

.93 

.98 
.98 
.30 
.31 


.391 
.31 
.30 


35.9  1.6  8.48  .94 
37.7  9.0  j  8.70  .90 
39.9+9.31     8.88 +.15 


Dedinatlon 
Somh. 


23  &5 


H 


65.8  44.8 

68.6  9.7 
71.3  9.6 
73.8  9.4 
76.1    9.1 

78.1  1.8 

79.8  1.5 ! 
81.1  1.1 
82.1  0.8 

82.7  0.4 

82.9  +0.1 
82.8-0.3 
82.3  0.6 
81.5  1.0 
80.3    1.3 


78.9 
77.2 
75.3 
73,3 
71,1 

68.8 
66.6 
64.4 
62.5 
60.7 


1.6 
1.6 

9.0 
9.1 
9J9 

9.9 
9.9 

9.1 
1.8 
14S 


59.3  1.9 
58.3    0.8 

57.7  -0.4 
57.6  -MI.1 
58.0    0.6 

58.8  1.1 
60.2  1.6 
62.0    9.0 


64.2 
66.6 


9.3 
9.6 


69.3  9.7 
72.1  9.8 
74.9  +9.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASUlNGT(»r. 

-T" 

e 

Hydra. 

I  Uraas  Majoris. 

*o*  Unas  Majoris. 

« 

Cancri. 

Mean 
Solar 
Dale. 

Rlglit 
Aioenaion. 

OtecUnatioQ 
yorth. 

Blgbt 
Aieeniioii. 

Deellnation 
North. 

Right 
AieenitoB. 

DeeUaaifoa 
Ncrth, 

Right 
AtevDrfoB. 

North, 

h      m 

8  39 

0       / 

6  53 

• 

h      m 

8  50 

0       0 

48  32 

h      m 

8  59 

67  38 

h 
9 

0 

0        / 

11  10 

Jan.     1.6 

59.99  -!-.» 

15.V  -1.4 

26.44  +.33 

27.8  +0.8 

7.25 +.53 

58.1 

+1.6 

48.83  +.95 

57.0  -1.8 

11.6 

60.19 

.18 

14.4     1.9 

26.74 

.97 

28.8 

1.9 

7.73 

.43 

60.0 

9.0 

49.06 

.90 

55.8    1.1 

21.5 

60.34 

.13 

13.2    1.0 

26.96 

.90 

30.2 

1.5 

8.11 

.31 

62.2 

9.3 

49.24 

.15 

54.9    0.8 

31.5 

60.45 

.08 

12.3    0.8 

27.14 

.13 

31.7 

1.7 

8.36 

.90 

64.6 

9.5 

49.37 

.10 

54.1    0.6 

Feb.  10.5 

60.50  +.03 

11.6    0.6 

27.23  +.05 

33.5 

1.8 

8.50  +.07 

67.3 

9.6 

49.44  +.05 

53.7    0.4 

ao.4 

60.50- 

-.08 

11.1     0.4 

27.25- 

-.09 

35.3 

1.9 

8.51- 

-.05 

69.9 

9.6 

49.47 

• 

.00 

53.4  -0.9 

Mar.    1.4 

60.46 

.06 

10.8  -^),9 

27.19 

.06 

37.2 

1.8 

8.41 

.16 

72.5 

9.5 

49.45  - 

-.04 

53.3    0.0 

11.4 

60.38 

.10 

10.7    0.0 

27.08 

.14 

39.0 

1.7 

8.19 

M 

75.0 

9.3 

49.39 

.06 

53.4  40.9 

21.4 

60.27 

.19 

10.7  +0.1 

26.92 

.18 

40.6 

1.5 

7.90 

.34 

77.2 

9.0 

49.29 

.11 

53.6    0.3 

31.3 

60.14 

.14 

10.9    0.9 

26.72 

J91 

42.0 

1.3 

7.52 

.40 

79.0 

1.6 

49.17 

.13 

54.0    0.3 

Apr.  10.3 

59.99 

.15 

11.2     0.3 

26.49 

.93 

43.2 

1.0 

7.10 

.43 

80.4 

1.9 

49.03 

.14 

54.4    0.4 

20.3 

59.85 

.15 

11.6     0.4 

26.26 

J83 

44.0 

0.7 

6.66 

.45 

81.4 

0.7 

48.89 

.14 

54.8    0.5 

30.3 

59.70 

.14 

12.0    0.5 

26.02 

.93 

44.5- 

fO.3 

6.21 

.45 

81.9  +0.9 

48.75 

.14 

55.3    0.5 

Ma/  10.2 

59.57 

.19 

12.5    0.5 

25.82 

.91 

44.7 

0.0 

5.77 

.49 

81.8  -0.3 

48.61 

.13 

55.8    0.5 

20.2 

59.46 

.10 

13.1     0.6 

25.60 

.18 

44.5  -0.3 

5.36 

.38 

81.3 

0.7 

48.50 

.11 

56.4    0.5 

30.2 

59.36 

.08 

13.7    0.6 

25.44 

.15 

44.0 

0.7 

5.00 

.33 

80.4 

1.9 

48.40 

.09 

56.9    0.5 

June    9.1 

59.30 

.06 

14.3    0.6 

25.31 

.11 

43.2 

1.0 

4.71 

JX 

79.0 

1.6 

48.32 

.06 

57.3    0.5 

19.1 

59.26  - 

-.09 

14.9    0.6 

25.22 

.06 

42.1 

1.9 

4.48 

.19 

77,2 

1.9 

48.28 

.03 

57.8    0.4 

29.1 

59.26  -I-.01 

15.6     0.6 

25.18- 

-.09 

40.7 

1.5 

4.33 

.11 

75.1 

9.9 

48.25- 

-.01 

58.2    0.4 

July    9.1 

59.28 

.04 

16.2     0.6 

25.19  +.03 

39.2 

1.6 

4.26- 

-.03 

72.7 

9.5 

48.96 +.09 

58.6    0.3 

19.0 

59.33 

.07 

16.8     0.6 

25.24 

.08 

37.4 

1.8 

4.27  +.05 

70.1 

9,7 

48.30 

.05 
.08 

56.9    0.3 

29.0 

59.41 

.10 

17.4     0.6 

25.34 

.19 

35.5 

1.9 

4.37 

.14 

67.4 

9.8 

48.36 

59.2    0.9 

Aug.   8.0 

59.52 

.19 

17.8     0.4 

25.48 

.16 

33.6 

9.0 

4.54 

.99 

64.5 

9.9 

48.45 

.11 

59.3  +0.1 

18.0 

59.66 

.15 

18.1      0.9 

25.66 

.91 

31.5 

9.1 

4.80 

.30 

61.6 

9,9 

48.57 

.13 

59.3  -0.1 

27.9 

59.82 

.18 

18.3  40.1 

25.89 

.95 

29.5 

9.1 

5.14 

.37 

58.8 

9.8 

48.72 

.16 

59;2    0.9 

Sept.  6.9 

60.01 

.90 

18.2  -0,1 

26.16 

.99 

27.3 

9.1 

5.55 

.45 

56.0 

9.7 

48.90 

.19 

58.8    0.4 

16.9 

60.23 

.93 

18.0     0.4 

26.47 

.33 

25.3 

9.0 

6.04 

.59 

53.3 

9.6 

49.10 

.99 

58.3    0.6 

26.8 

60.47 

ja5 

17.5    0.6 

26.81 

23.3 

1.9 

6.58 

.58 

50.8 

9.4 

49.34 

.95 

57.6    0.8 

Oct.     6.8 

60.74 

JX 

16.8    0.8 

27.19 

21.4 

1.8 

7.19 

M 

48.5 

9.1 

49.59 

.97 

56.7    1.0 

16.8 

61.02 

.30 

15.9    1.0 

27.60 

19.7 

1.6 

7,85 

.68 

46.5 

1.8 

49.88 

.99 

55.6    1.9 

26.8 

61.33 

.31 

14.7    1.9 

28.03 

.44 

18.1 

1.4 

8.56 

.79 

44.9 

1.4 

50.18 

.31 

54.3    1.4 

Nov.    5.7 

61.65 

.39 

13.4     1.4 

28.48 

.46 

16.8 

1.9 

9.29 

.74 

43.6 

1.0 

50.50 

.39 

52.9    1.5 

15.7 

61.97 

.39 

11.9     1.6 

28.95 

.46 

15.8 

0.9 

10.04 

.75 

42.8 

0.6 

50.83 

.33 

51.3    1.6 

25.7 

62.29 

.38 

10.3    1.6 

29.41 

.46 

15.1 

0.5 

10.78 

.74 

42.5  -0.1 

51.16 

.33 

49.7    1.6 

Dec.    5.7 

62.61 

.30 

8.6    1.6 

29.86 

.44 

14.7  -0.9 

11.51 

.71 

42.7  40.4 

51.49 

.38 

48.1     1^ 

15.6 

62.90 

.98 

7.0    1.6 

30.29 

.41 

14.8  +0Jt 

12.19 

.66 

43.3 

0.9 

51.80 

.30 

46.5    1.5 

25.6 

63.17 

.95 

5.4    1.5 

30.68 

.37 

15.1 

0.6 

12.82 

.58 

44.4 

1.4 

52.09 

jsa 

45.1     1.4 

35.6 

63.40  +.21 

4.0  -U 

31.02  +.38 

15.9 +0.9 1 

13.36  +.40 

46.0 +1.7 1 

52.34 +J» 

43.8  -1J9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  1.6 
11.6 
21.6 

:u.5 

Feb.  10.5 

90.5 
Mar.  1.4 
11.4 
21.4 
31.4 

Apr.  10.3 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June   9.2 

19.1 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 

Nov.   5.8 

15.7 

25.7 

Dec.    5.7 

15.7 
25.6 
35.6 


I  Argus. 


Blfht 
Asconslon. 


h      m 

9  13 


41.20 +.30 
41.46  .99 
41.64  .14 
41.74  +.06 
41.76 -.09 


41.69 
41.55 
41.35 
41.09 
40.78 

40.45 
40.09 
39.72 
39.35 
38.99 

38.65 
38.34 
38.07 
37.84 
37.66 


.10 
.17 
.33 
.9B 
.38 

.35 
.36 
.37 
.36 
.35 

.33 
.99 
.95 
.91 
.16 


37.53  .10 
37.46  -.04 
37.45  +.03 
37.51  .09 
37.64    .16 

37.84  .93 

38.09  .99 

38.42  .35 

38.79  .40 

39.22  .44 


39.68 
40.17 
40.67 
41.16 
41.62 


.47 
.49 
.49 
.48 
.45 


42.05  .40 
42.43  .34 
42.74  +.!n 


Deelination 
Houth. 


58  44 


it 

1.4  +3.5 
5.0     3.7 

8.7  3.8 

12.5  3.7 
16.2     3.6 

19.8  3.4 

23.1  3.1 
26.0  9.8 

28.7  9.4 

30.9  9.0 

32.6  1.5 
33.9  1.0 
34.6  +0.5 

34.8  0.0 

34.6  -0.5 

33.8  1.0 

32.5  1.5 

30.8  1.9 

28.7  9.3 

26.2  9.6 

23.5  9.8 

20.5  3.0 

17.5  3.0 

14.5  3.0 

11.5  9.8 

8.8  9.6 
6.4  9.9 
4.4  1.7 

2.9  1.9 

2.0  H>.6 

1.8  0.0 

2.1  +0.7 
3.1  1.3 
4.8  1.9 
7.0  9.5 

9.7  9.9 

12.9  3.3 
16.4  +3.6 


*1  Draconis  (H.) 


Bight 
Aacenvioii. 


DecUnatloB 
North. 


II 


b      m 

9  18 

43.4641.34 

44.69  1.11 
45.66  .83 
46.34    .58 

46.70  +.91 

46.75 -.10 

46.49  .41 
45.95  .67 
45.15  .90 
44.14  1.00 

42.97  1.93 

41.70  1.31 

40.37  1.33 

39.04  1.31 

37.77  1.93 

36.59  1.19 

35.54  .97 

34.66  .79 

33.97  .58 

33.50  .37 

33,24  -.14 
33.22  +.09 
33.43  .39 
33.87  .55 
34.53    .77 

35.41  .98 

36.49  1.18 

37.76  1.36 

39.20  1.59 

40.79  1.65    59.1 


81  52 


72.4  -H2.0 

74.6  9.4 

77.2  9.7 

80.0  3.0 

83.1  3.1 

86.2  3.1 

89.2  9.9 
92.0  9.7 

94.6  9.3 

96.7  1.9 

98.4  1.4 

99.5  0.9 
100.1  +0.3 
100.1  -0.3 

99.6  0.8 

98.5  1.9 
96.9  1.7 

94.8  9.3 

92.3  9.6 

89.6  9.9 

86.5  3.1 
83.3  3.3 
80.0  3.4 

76.6  3.4 
73.2  3.3 


a  HydrflB. 


Right 
AaoeniioD. 


42.50  1.76 

44.30  1.83 

46.14  1.85 

48.00  1.83 

49.81  1.76 

51.52  1.65 

53.10  1.48 
54.48fl.95 


70.0 
66.9 
64.0 
61.4 


3.9 
3.0 
9,7 
9.4 

9.0 


57.3  1.6 
55.9  1.1 
55.0  -0.6 

54.8  0.0 

55.0  +0.5 

55.9  l.l 
57.2    1.6 

59.1  +9.9 


h      m 

9  21 


17.94  +.95 
18.17  .90 
18.35  .16 
18.48  .11 
18.57    .06 

18.60 +.01 
18.59  -.03 
18.54  .07 
18.46  .10 
18.34    .19 


18.21 

18.08 
17.93 
17.80 
17.67 


.13 
.14 
.14 
.13 
.19 


17.56  .10 
17.47  .08 
17.40  .06 
17.35  .03 
17.33  -.01 

17.34 +.08 
17.37  ,05 
17.43  .07 
17.52  .10 
17.64    .13 


17.78 
17.96 
18.17 
18.41 
18.67 

18.96 
19.27 
19.59 
19.91 
20.23 


.16 
.19 
.99 
.95 
.98 

.30 
.31 
.39 
.39 
.31 


20.54  .30 
20.83  .97 
21.08 +.93 


Declination 
SouA,  * 


o         / 

8    6 


11.3+9.3 
13.6     9.1 

15.6  9.0 

17.5  1.8 
19.3     1.6 

20.7  1.3 

22.0  1.1 
22.9    0.8 

23.6  0.6 

24.1  0.3 

24.3  +0.1 
24.3  -0.1 
24.1     0.3 

23.7  0.5 

23.1  0.7 

22.3  0.8 

21.4  1.0 
20.4  1.1 

19.2  1.9 

18.0  1.9 

16.8  \3t 

15.6  1.9 
14.4  1.1 

13.3  1.0 

12.4  0.8 

11.7  0.6 

11.3  -0.3 

11.1  0.0 

11.4  +0.4 

11.9  0.7 

12.9  1.1 

14.1  1.4 

15.7  1.7 
17.6  9.0 
19.6  9.1 

21.8  9.9 
24.1  9.3 
26.4  +4.9 


^d  Urse  Majoris. 


Right 
A«oen»Ion. 


n      m 

9  23 

■ 
8.73  +.64 

9.31    JSi 

9.79    .41 

10.13    .98 

10.34  +.14 


10.41 

10.35 

10.16 

9.87 

9.49 

9.03 
8.54 
8.03 
7.52 
7.03 

6.58 
6.19 
5.00 
5.63 
5.48 


Declination 
Honk, 


70  23 


18.7  +1.5 

20.5  1.9 

22.6  9.3 
25.1     9.6 

27.8  9.7 


.00 
-.19 
.94 
.34 
.49 

.47 

.50 
.51 
.50 
.47 

.49 

.35 

J98 
.90 
.11 


6.47 
6.94 
7.50 
8.13 

8.83 

9.58 
10.37 
11.20 
12.03 
12.86 


.43 

.58 
.59 
.66 
.73 

.77 
.81 
.83 
.83 
.80 


13.64  .76 
14.38  .69 
15.02  +.00 


30.6 
33.3 
36.0 
38.4 
40.5 


9.8 
9.7 
9.5 
9.9 
1.9 

1.5 


42.2 
43.4  1.0 
44.2  +0.5 
44.4  0.0 
44.1  -0.5 


43.4 
42.1 
40.5 
38.4 
36.1 


1.0 
1.5 
1.9 
9.9 
9.5 


5.42  -.09 

33.4 

9.7 

5.44  +.07 

30.6 

9.9 

5.56    .16 

27.6 

3.0 

5.77    .96 

24.5 

3.1 

6.08    .35 

21.4 

3.1 

18.4 
15.4 
12.6 
lO.O 
7.7 


3.0 
9.0 
9.7 
9.4 
9.1 


5.7  1.8 ' 
4.1  1.3' 
3.0  0.0 
2.4  -0.4 
2.3+0.9 

2.7  0.7 
3.6  \^ 
5.0  +1.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

d  Unm  Majorifl 

. 

e 

LeoniB. 

/* 

Leonifl. 

a  Leonis. 
(Regulus.) 

! 

BiRht 
Aieenakw. 

DecUnatlon 
NortJL 

Right 
Anceniloo. 

Declination 
North. 

RIffht 
AMenalon 

Deelination 
tfortk. 

Right 
ABoeDiiloa. 

Declination 
North. 

h      m 

9  24 

0 

52 

15 

h      m 

9  38 

0       1 

24  21 

h      m 

9  45 

26  36 

h 

10 

m 

1 

0       1 

12  35 

Jan.     1.6 

B 

17.35  +.30 

27.0  +0.7 

8 

34.95  +.99 

43.9  -0,8 

8 

28.74  +.31 

29.4  -0.7 

8 

33.11  +.99 

32.8  -1.5 

11.6 

17.71 

.33 

27.9 

i.i 

35.22 

.95 

43.2 

0.5 

29.03 

.96 

28.8 

0.4 

33.38 

.95 

31.5    1.9 

21.6 

18.00 

.96 

29.2 

1.5 

3S.45 

.91 

42.9  -0.9 

29.27 

.91 

28.6  -0.1 

33.61 

.91 

30.4    1.0 

31.6 

18.22 

.18 

30.8 

1.7 

35.63 

.15 

42.8  +0.1 

29.46 

.16 

28.6  40.9 

33.80 

.16 

29.6    0.7 

Feb.  10.5 

18.37 

.10 

32.6 

1.9 

35.76 

.10 

43.1 

0.3 

29.59 

.11 

29.0 

0.5 

33.94 

.11 

29.0    0.4 

20.5 

18.43  +.03 

34.7 

9.1 

35.83  +.04 

43.5 

0.6 

29.67  +.05 

29.6 

0.7 

34.03 

.06 

28.7  -0.9 

Mar.    1.5 

18.42  - 

-.05 

36.8 

9.1 

35.85 

.00 

44.2 

0.7 

29.70 

.00 

30.4 

0.0 

34.07  +.09 

28.6    0.0 

11.4 

18.34 

.11 

38.9 

9.0 

35.82- 

-.06 

45.0 

0.8 

29.68- 

-.04 

31.3 

1.0 

34.06- 

-.09 

28.8  +0.9 

21.4 

18.20 

.16 

40.8 

1.9 

35.75 

.09 

45.9 

0.0 

29.61 

.08 

32.3 

1.0 

34.02 

.06 

29.1    0.4 

31.4 

18.01 

.91 

42.6 

1.6 

35.65 

.11 

46.9 

0.9 

29.51 

.11 

33.4 

1.0 

33.94 

.00 

29.6    0.5 

Apr.  10.4 

17.78 

.93 

44.1 

1.3 

35.52 

.13 

47.8 

0.0 

29.39 

.13 

34.4 

1.0 

33.84 

.11 

30.1    0.6 

20.3 

17.54 

.95 

45.3 

1.0 

35.38 

.14 

48.6 

0.8 

29.25 

.14 

35.4 

0.0 

33.72 

.19 

30.7    0.6 

30.3 

17.29 

J35 

46.1 

0.6 

35.24 

.14 

49.4 

0.7 

29.10 

.15 

36.2 

0.7 

33.60 

.19 

31.3    0.6 

May  10.3 

17.04 

.94 

46.5  +0.9 

35.10 

.14 

50.0 

0.6 

28.96 

.14 

36.9 

0.6 

33.47 

.19 

32.0    0.6 

20.3 

16.81 

.99 

46.6  -0.1 

34.96 

.13 

50.5 

0.4 

28.82 

.13 

37.4 

0.4 

33.35 

.19 

32.6    0.6 

30.2 

16.60 

.19 

46.2 

0.5 

34.84 

.11 

50.9 

0.3 

28.69 

.11 

37.7 

0.3 

33.24 

.10 

33.1    0.5 

June    9.2 

16.42 

.16 

45.5 

0.0 

34.75 

.09 

51.1  +0.1 1 

28.59 

.09 

37.9  +0.1 

33.14 

.00 

33.7    0.5 

19.2 

16.29 

.19 

44.5 

1.9 

34.67 

.06 

51.1 

0.0 

28.51 

.07 

37.9  -0.1 

33.06 

.07 

34.1    0.4 

29.1 

16.19 

.07 

43.1 

1.5 

34.62 

.04 

51.0  -0.9] 

28.45 

.04 

37.7 

0.3 

33.00 

.05 

34.4    0.3 

July    9.1 

16.14  - 

-.03 

41.5 

1.8 

34.59- 

-.01 

50.7 

0.3 

28.42- 

-.02 

37.3 

0.5 

32.96- 

-.03 

34.7    OJt 

19.1 

16.14 +.09 

39.6 

9.0 

34.60  +.09 

50.3 

0.5 

28.42  +.01 

36.8 

0.6 

32.95 

.00 

34.9  +0.1 

29.1 

16.18 

.07 

37.5 

9.9 

34.63 

.05 

49.7 

0.6 

28.44 

.04 

36.1 

0.8 

32.96  +.09 

34.9    0.0 

Aug.    8.0 

16.28 

.19 

35.3 

9.3 

34.69 

.06 

49.0 

0.8 

28.50 

.07 

35.2 

0.9 

32.99 

.05 

34.9-0.1 

18.0 

16.42 

.16 

32.9 

9.4 

34.79 

.11 

48.1 

0.9 

28.58 

.10 

34.2 

1.1 

33.05 

.07 

34.7    0.3 

28.0 

16.60 

.91 

30.5 

9.5 

34.91 

.14 

47.1 

1.1 

28.70 

.13 

33.0 

1.9 

33.14 

.10 

34.3    0.5 

Sept.   7.0 

16.83 

.96 

28.0 

9.5 

35.06 

.17 

45.9 

1.9 

28.85 

.16 

31.7 

1.4 

33.26 

.13 

33.7    0.7 

16.9 

17.11 

.30 

25.5 

9.5 

35.25 

.90 

44.6 

1.4 

29.03 

.90 

30.2 

1.5 

33.41 

.17 

33.0    0.9 

26.9 

17.44 

.34 

23.1 

9.4 

35.47 

.93 

43.2 

1.5 

29.24 

.23 

28.6 

1.7 

33.59 

.90 

32.0    1.1 

Oct.     6.9 

17.80 

.38 

20.8 

9.3 

35.71 

.96 

41.6 

1.6 

29.49 

.96 

26.9 

1.7 

33.81 

.93 

30.8    1.3 

16.8 

18.21 

.49 

18.6 

9.1 

35.99 

.99 

39.9 

1.7 

29.77 

.99 

25.2 

1.8 

34.05 

.96 

29.4    1.5 

26.8 

18.65 

.45 

16.6 

1.8 

36.30 

.39 

38.2 

1.7 

30.08 

.39 

23.3 

1.8 

34.33 

.99 

27.9    1.6 

Nov.    5.8 

19.11 

.48 

14.9 

1.6 

36.63 

.34 

36.4 

17 

30.41 

.34 

21.5 

1.8 

34.63 

.31 

26.2    1.8 

15.8 

19.60 

.49 

13.5 

1.9 

36.98 

.35 

34.7 

1.7 

30.76 

.36 

19.7 

1.7 

34.95 

.33 

24.4    1.8 

25.7 

20.09 

.49 

12.4 

0.9 

37.34 

.36 

33.0 

1.6 

31.13 

.37 

18.0 

1.6 

35.29 

.34 

22.5    1.9 

Dec.    5.7 

20.59 

.48 

11.7  -0.4 

37.70 

.36 

31.5 

1.4 

31.49 

.36 

16.5 

1.4 

35.63 

.84 

20.6    1.8 

15.7 

21.06 

.46 

11.5 

0.0 

38.05 

.34 

30.2 

1.9 

31.85 

.35 

15.2 

1.9 

35.96 

.83 

18.8    1.7 

25.7 

21.50 

.49 

11.7  +0.4 

38.38 

.39 

29.1 

1.0 

32.19 

.39 

14.1 

0.9 

36.29 

.31 

17.1     1.6 

35.6 

21.90  +.37 

12.3  +0.8 

38.68  +.98 

28.2  -0.7 

32.50  +JS9 

13.3  -0.6! 

36.58 +.9^ 

15.6  -1.4 

994: 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*32  UrBBB  Majoris. 

/  LeoniB. 

*9  Draconie  (H.) 

p  LeoniB. 

Mean 
Solar 
Date. 

Bight 
Aflcention. 

DedlnaUon 
Ifortk, 

Right 
AscaiiaioD. 

DeeUnation 
Nortk, 

Right 
AioCTiiilon. 

Deelinatloii 
NortlL 

Right 
Aveeiulon. 

Dcdioatloa 
Nortk. 

h      m 

10    8 

O            t 

65  44 

h      m 

10  12 

20  28 

• 

h      m 

10  24 

76  21 

h     m 

10  26 

O           t 

9  57 

Jan.     1.6 

8 

43.44  -I-.60 

34.3  +0.8 

1 
54.59 +.31 

*0 

77.2 

-l.l 

8 

10.92  +.99 

64'.7  +1.0 

1 

4.01  +.30|  64.5  -1.7  1 

11.6 

44.01     .53 

35.3 

1.3 

54.88    .97 

76.2 

0.9 

11.86    .88 

66.0    1.5 

4.30    .97 

52.9    1^ 

21.6 

44.49    .44 

36.9 

1.8 

55.14    .93 

75.5 

0.6 

12.68    .75 

67.7    9.0 

4.55    .93|  51.6     1.9  1 

31.6 

44.88    .34 

38.9 

9.1 

55.35    .18 

75.1  -0.3 

13.35    .59 

70.0    9.4 

4.76    .18 

50.5    0.9 

Feb.  10.5 

45.17    .93 

41.2 

9.4 

55.50    .13 

74.9 

0.0 

13.86    .41 

72.6    9.7 

4.92    .14 

49.7    0.7 

20.5 

45.34     .18 

43.7 

9.6 

55.61    .08 

75.1  +0.3 

14.17    .99 

75.4    9.9 

5.03    .09 

49.2    0.4 

Mar.    1.5 

45.40  -l-.Oi 

46.4 

9.7 

55.66 +.03 

75.5 

0.5 

14.30 +.04 

78.4    3.0 

5.09  +.04 

48.9  -0.1 

11.4 

45.36  -.09 

49.1 

9.6 

55.67 -.01 

76.1 

0.7 

14.24  -.14 

81.4     9.9 

5.11    .00 

48.9  +0.1 

21.4 

45.22    .18 

51.7 

9.5 

55.64    .05 

76.9 

0.8 

14.01    .31 

84.2    9.7 

5.09  -.04 

49.1    0.3 

31.4 

44.99    .S6 

54.1 

9.9 

55.57    .08 

77.7 

0.9 

13.63    .45 

86.9    9Ji 

5,04    .07 

49.4    0.4 

Apr.  10.4 

44.70    .» 

'56.2 

1.9 

55.47    .11 

78.6 

0.9 

13.11    .57 

89.2    9.1 

4.95    .09 

49.9    0^ 

20.3 

44.35    .36 

57.9 

1.5 

55.36    .19 

79.5 

0.9 

12.49    .66 

91.1      1.7 

4.85    .10 

50.4    0.0 

30.3 

43.97    .39 

59.2 

1.1 

55.23    .13 

80.3 

0.8 

11.80    .71 

92.5    1.9 

4.74    .11 

51.0    0.6 

May  10.3 

43.58    .."» 

60.0 

0.6 

55.10    .13 

81.1 

0.7 

11.06     .74 

93.5    0.6 

4.63    .19 

51.7    0.0 

20.3 

43.18    .38 

60.4  +0.1 

54.98    .19 

81.7 

0.6 

10.31     .74 

93.8  40.1 

4.51    .11 

52.3    0.0 

30.2 

42.81    .36 

60.2  -0.4 

54.86    .11 

82.3 

0.5 

9.58     .79 

93.6  -0.5 

4.40    .11 

52.9    0.0 

June  9.2 

42.46    .33 

59.6 

0.9 

54.75    .10 

82.7 

0.3 

8.88    .67 

92.9    1.0 

4.30    .09 

53.5    0.5 

19.2 

42.16    .98 

58.5 

1.3 

54.67    .06 

82.9  +0.9 1 

8.24    .60 

m.7    1.5 

4.21    .06 

54.0    0.5 

29.1 

41.90    .93 

56.9 

1.7 

54.60    .06 

83.0 

0.0 

7.68    .51 

90.0    1.9 

4.14    .06 

54.5    0.4 

July    9.1 

41.70    .17 

55.0 

9.1 

54.55    .03 

83.0  -0.1 1 

7.21    .41 

87.8    9.S 

4.09    .04 

54.8    0.3 

19.1 

41.57    .10 

52.7 

9.4 

54.53  -.01 

82.7 

0.3 

6.85    .30 

65.3    9.7 

4.05  -.09 

55.1    0.9 

29.1 

41.50 -.04 

50.2 

9.7 

54.53  +.01 

82.4 

0.4 

6.60    .19 

82.4    3.0 

4.04    .00 

55.3  +0.1 

Aug.   8.0 

41.50  •I-.03 

47.4 

9.9 

54.55    .04 

81.8 

0.0 

6.48  -.06 

79.3    3.9 

4.05  +.09 

55.4    0.0 

18.0 

41.57    .11 

44.4 

3.0 

54.60    .07 

81.1 

0.8 

6.48  +.07 

76.0    3.4 

4.09    .05 

55.2-0.9 

28.0 

41.71    .18 

41.3 

3.1 

54.69    .10 

80.3 

1.0 

6.62    .90 

72.5    3.5 

4.15    .08 

55.0    0.4 

Sept    7.0 

41.92    .95 

38.1 

3.9 

54.80    .13 

79.2 

1.9 

6.88    .33 

69.0    3Ji 

4.24    .11 

54.5    0.6 

16.9 

42.21    .33 

34.9 

3.9 

54.95    .16 

78.0 

1.3 

7.27    .46 

65.5    3.5 

4.37    .14 

53.8    0.8 

26.9 

42.58    .40 

31.8 

3.1 

55.13    .19 

76.5 

1.5 

7.80    .59 

62.1     3.4 

4.52    .17 

53.0    1.0 

Oct.    6.9 

43.01    .47 

28.8 

9.9 

55.34    .93 

75.0 

1.6 

8.45    .71 

58.8    2Jt 

4.72    .91 

51.9    1.9 

16.6 

43.51    .53 

26.0 

9.7 

55.59    .90 

73.3 

1.8 

9.21    .89 

55.7    9.9 

4.94    JM 

50.5    1.4 

26.8 

44.07    .59 

23.4 

9.4 

55.87    .99 

71.4 

1.9 

10.09     .99 

53.0    9.6 

5.20    sm 

49.0    1.6 

Nov.   5.8 

44.68    .63 

21.2 

9.0 

56.18    .39 

69.5 

1.9 

11.06  1.01 

50.6    9.9 

5.49    .30 

47.2    1.8 

15.8 

45.33    .67 

19.3 

1.6 

56.51    .34 

67.6 

1.9 

12.10  1.07 

48.7    1.7 

5.80    .39 

45.3    1.9 

25.7 

46.02    .69 

17.9 

1.9 

56.86    .35 

65.6 

1.9 

13.20  1.11 

47.2    1.9 

6.13    .34 

43.4    9.0 

Dec.    5.7 

46.71    .09 

17.0 

0.6 

57.21    .35 

63.8 

1.7 

14.32  1.19 

46.3  -0.6 

6.47    .34 

41.4    9.0 

15.7 

47.39    .67 

16.6  -0.1 

57.56    .35 

62.1 

1.6 

15.44  1.10 

46.0    0.0 

6.81    .33 

39.4     IM 

25.7 

48.05    .63 

16.8  +0.4 

57.90    .33 

60.6 

1.4 

16.52  1.04 

46.3  40.6 

7.14     .31 

37.6    IS 

35.6 

48.66  +.581 

17.5  +0.9 

58.22 +.30   59.4  • 

-1.1 

17.63 +.96   47.2 +1.9 1 

7.45  +.99 

35.9  -1.6 

FIXED  STARS,  187^. 
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APPASENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ff  Argus. 

/  LeoniB. 

a  Ur88B  Majoris. 

d  LeoniB. 

Solar 
IHite. 

■< 

Rlffht 
Aieeniion. 

DeeUnatkin 
anuk. 

Blghi 
Aioeiuloa 

DeeUaatioii 

Bight 
Aiceftiloii. 

Deellnation 
north. 

Rlffht 
A«oeiiil<m. 

Declination 

North, 

North. 

h      m 

10  40 

0       t 

59    0 

h      m 

10  42 

9          $ 

11  13 

h      m 

10  55 

69  25 

h      m 

11    7 

o 

21 

13 

Jan.     1.7 

6.46  +.43 

19.5  +8.9 

■ 
31.33  +.31 

2l'.2  -1.7 

■ 
4a77+.68 

78.3  +0.1 

8 

17.54.+.34 

27.7 

-1.5 

11.6 

6.86 

.37 

22.6    3.8 

31.63    JW 

19.6    1.5 

49.33    jsa 

78.7 

0.6 

17.86    .31 

26.4 

1.9 

21.6 

7.20 

.31 

26.0    3.5 

31.89    .94 

18.3    \St 

49.83    .47 

79.6 

1.8 

18.15     .87 

25.4 

0.8 

31.6 

7.47 

.S3 

29.6    3.7 

32.12    .80 

17.2    0.9 

50JS6    .39 

81.0 

1.7 

18.41    J» 

24.8 

0.5 

Feb.  10.6 

7.67 

.IS 

33.3    3.7 

32.29    .15 

16.4    0.6 

50.61    .30 

82.9 

8.1 

18.62    .19 

24.5 

-0.1 

20.5 

7.78  +.08 

37.0    3.7 

32.42    ,10 

16.0     0.3 

50.86    .91 

85.1 

8.4 

18.78    .14 

24.5  40.8  1 

Mar.    1.5 

7.82 

.00 

40.7     3.6 

32.50    .06 

15.8  -0.1 

51.02    .10 

87.6 

3.6 

18.90    .09 

24.9 

0.5 

11.5 

7.79- 

-.07 

44.2    3.4 

32.54  +.08 

• 

15.8  +0.1 

51.08  +.01 

90.3 

8.6 

18.96 +.04 

25.5 

0.7 

21.5 

7.69 

.13 

47.5    3.1 

32.53  -.09 

16.1    0.3 

51 .05 -.07 

92.9 

8.6 

18.98    .00 

26.4 

0.9 

31.4 

7.53 

•19 

50.4    8.8 

32.49    .05 

16.5    0.5 

50.94    ,15 

95.5 

8.5 

18.96  -.03 

27.3 

1.0 

Apr.  10.4 

7.32 

.83 

53.1     8.4 

32.42    .08 

17.0    0.6 

50.76    .98 

97.9 

8.3 

18.91    .06 

28.4 

1.1 

90.4 

7.07 

.97 

55.3    8.0 

32.33    .10 

17.7     0.7 

50.52    .86 

100.0 

1.9 

18.83    .09 

29.5 

l.I 

30.3 

6.79 

JU 

57.1    1.6 

32.23    .11 

18.3    0.7 

50.24    .30 

101.8 

1.6 

18.73    .10 

30.5 

1.0 

May  10.3 

6.48 

.31 

58.4    1.1 

32.12    .11 

19.0     0.7 

49.91    .38 

103.2 

1.1 

18.62    .11 

31.5 

0.9 

20.3 

6.16 

.39 

59.2    0.6 

32.01    .11 

19.7    0.7 

49.58    .33 

104.1 

0.7 

18.51    .11 

32.4 

0.8 

30.3 

5.84 

*m3H 

59.6  40.1 

31.90    .11 

20.3    0.6 

49.25    .33 

104.5  +0.8 

18.39    .11 

33.2 

0.7 

Jane   9.2 

5.51 

•iCI 

59.4  -0.4 

31.79    .10 

20.9    0.5 

48.93    .31 

104.5  -0.3 

18.28    .11 

33.8 

0.5 

19.2 

5.20 

58.8    0.9 

31.70    .09 

21.4    0.5 

48.63    J» 

104.0 

0.7 

18.18    .10 

34.2 

0.3 

29.2 

4.91 

57.6    1.3 

31.62    .07 

21.9    0.4 

48.35    .85 

103.0 

1J8 

18.08    .09 

34.4  40.1 

July    9.2 

4.63 

.S5 

56.1     1.8 

31.56    .05 

22.2    0.3 

48.12    J81 

101.6 

1.6 

18.00    .07 

34.5  -0.1 

19.1 

4.40 

.81 

54.1    8.8 

31.51    .04 

22.4  +0.8 

47.92    .17 

99.7 

8.0 

17.93    .06 

34.3 

0.8 

29.1 

4.21 

.17 

51.8    8.5 

31.49 -.01 

22.5    0.0 

47.78    .18 

97.5 

8.4 

17.89    .04 

34.0 

0.5 

Aug.   8.1 

4.07 

.18 

49.2    8.7 

31.48  +.01 

22.5  -0.1 

47.69    .06 

95.0 

8.7 

17.86  -.01 

33.4 

0.7 

18.0 

3.98- 

-.05 

46.5    8.8 

31.50    .03 

22.3    0.3 

47.66  -.01 

92.2 

8.9 

17.86  +.01 

32.6 

0.9 

28.0 

3.95  +.01 

43.6    3.8 

31.55    .06 

21.9    0^ 

47.68  +.06 

89J3 

3.1 

17.88    .04 

31.7 

1.1 

Sept.   7.0 

4.00 

.08 

40.8    3.7 

31.63    .09 

21.4    0.7 

47.77    .18 

86.0 

3.8 

17.94    .07 

30.5 

1.3 

17.0 

4.11 

.15 

38.1    8.6 

31.74    .18 

20.6    0.9 

47.92    .19 

82.7 

3.3 

18.03    .10 

29.1 

1.5 

96.9 

4.31 

S3 

35.7    3.3 

31.88    .16 

19.6    1.1 

48.14    .86 

79.4 

3.3 

18.15    .14 

27.5 

1.7 

Oct.     6.9 

4.57 

.30 

33.5    1.9 

32.06    .80 

18.4    1.3 

48.43    .33 

76.1 

3.3 

18.31    .18 

25.7 

1.9 

16.9 

4.91 

.37 

31.8    1.4 

32.27    .83 

16.9    1.5 

48.79    .39 

72.8 

3.1 

18.51    .88 

23.7 

8.0 

26.9 

5.30 

.48 

30.7    0.9 

'32.52    M 

15.3    1.7 

49.22    .46 

69.8 

8.9 

18.74    .86 

21.6 

8.9 

Nor.   5.8 

5.75 

.47 

30.1  -0.3 

32.80    .90 

13.5    1.9 

49.71    .51 

67.0 

8.6 

19.02    .89 

19.4 

8JI 

15.8 

6.24 

.50 

30.1  +0.3 

33.11    .38 

11.6     9.0 

50.24    .56 

64.5 

8.3 

19.32    .38 

17.2 

8.9 

25.8 

6.75 

.58 

30.8    1.0 

33.43    .83 

9.5    9.0 

50.82    .59 

62.4 

1.9 

19.66    .34 

14.9 

3.3 

Dee.    5.7 

7.27 

.53 

32.0    1.6 

33.77    .34 

7.5    9.0 

51.43    .61 

60.8 

1.4 

20.01    .35 

12.8 

8.1 

15.7 

7.79 

.50 

33.9    9.1 

34.12    .34 

5.5    9.0 

52.05    .69 

59.6 

0.9 

20.37    .36 

10.8 

1.9 

25.7 

8.27 

.46 

36.3    9.6 

34.45    .33 

3.6    1.8 

52.67    .60 

59.0  -0.3 

20.72    .35 

9.0 

1.7 

35.7 

8.72 +.41 

39.2  +3.0 

34.77  +.30 

L9  -1.6 

53.25 +.56 

59.0+0.3 

21.06  +.33 

7.4 

-1.4 
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APPARENT  PLACE8  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

6  Crateris. 

r  Leonis. 

*A  Draconis. 

V  Leonis. 

Mean 
SoUr 
Date. 

Right 
Aflcension. 

DeelloaUon 
South. 

Right 
AacenBioQ. 

Deelioation 
North. 

Right 
AioenjBion. 

Declination 
North. 

Right 
Aaoension. 

Declination 
South. 

h      m 

11  12 

o         / 

14    4 

h      m 

11  21 

o         / 

3  33 

h      m 

11  23 

o 

70 

1 

h      m 

11  30 

O            1 

0    6 

Jan.     1.7 

8 

56.11  +.39 

59.8  -^4 

20.76  +.39 

43.6  -9.0 

8 

46.98  +.76 

60'.6 

0.0 

8 

23.17  +.39 

56.4  +9.1 

11.7 

56.42    .99 

62.2    9.4 

21.07    .30 

41.7    1.9 

47.73 

.79 

60.8  •H>.6 

23.49    .30 

58.4    9.0 

21.6 

56.69    .96 

64.6    9.3 

21.36    .97 

39.9    1.7 

48.42 

.65 

61.7 

1.9 

23.77    .97 

60.4    1.8 

31.6 

56.93    .91 

66.9    9.9 

21.60    .23 

38.3    1.4 

49.03 

.56 

63.2 

1.7 

24.02    .93 

62.1     1.6 

Feb.  10.6 

57.12    .17 

69.1    9.1 

21.81    .18 

37.0    1.9 

49.54 

.45 

65.1 

9.1 

24.24    .19 

63.6    1.4 

20.6 

57.27    .13 

71.1     1.9 

21.97    .14 

36.0    0.9 

49.93 

.33 

67.4 

9.5 

24.40    .15 

64.8    1.1 

Mar.    1.5 

57.37    .08 

72.8    1.7 

22.09    .09 

35.3    0.6 

50.19 

.90 

70.1 

9.7 

24.53    .10 

•  65.8    0.8 

11.5 

57.43  +.04 

74.4    1.4 

22.16    .05 

34.8    0.4 

50.33  +.08 

72.9 

9.9 

24.61     .06 

66.5    0.6 

21.5 

57.45    .00 

75.7    1.1 

22.19  +.01 

34.6  -0.1 

50.35- 

-.04 

75.8 

9.9 

24.65  +.09 

67.0    0.3 

31.5 

57.43  -.03 

76.7    0.9 

22.19  -.09 

34.6  +0.1 

50.24 

.16 

78.7 

9.8 

24.66  -.01 

67.2  +0.1 

Apr.  10.4 

57.39    .06 

77.4    0.7 

22.16    .05 

34.7    0.9 

50.04 

.95 

81.3 

9.6 

24.6:)    .04 

67.2-0.1 

20.4 

57.32    .06 

78.0    0.4 

22.10    .07 

35.1    0.4 

49.74 

.33 

83.8 

9.9 

24.58    .06 

67.1     QJt 

30.4 

57.23    .09 

78.3  +OJJ 

22.02    .06 

35.5    0.5 

49.37 

.40 

85.8 

1.9 

24.51    .08 

66.6    0.4 

May  10.3 

57.13    .10 

78.4    0.0 

21.93    .09 

36.0    0.6 

48.94 

.44 

87.5 

1.4 

24.43    .09 

66.4     0.5 

20.3 

57.03    .11 

78.2  -0.9 

21.84    .10 

36.6    0.6 

48.48 

.47 

88.7 

0.9 

24.34    .0^ 

65.9    0.5 

30.3 

56.91    .11 

77.9    0.4 

21.73    .10 

37.2    0.6 

48.00 

.48 

89.3  +0.4 

24.24    .10 

65.3    0.6 

June    9.3 

56.80    .11 

77.4     0.6 

21.64    .10 

37.9    0.6 

47.52 

.48 

89.5 

-0.1 

24.14    .10 

64.7    0.6 

19.2 

56.70    .10 

76.7    0.7 

21.54    .09 

38.5    0.6 

47.05 

.45 

89.1 

0.6 

24.04    .09 

64.1    0.6 

29.2 

56.60    .09 

75.9    0.9 

21.45    .09 

39.1    0.6 

46.61 

.49 

88.2 

1.1 

23.95    .09 

63.5    0.6 

July    9.2 

56.51    .08 

74.9    1.0 

21.37    .06 

39.7    0.5 

46.21 

.38 

86.8 

1.6 

23.87    .08 

62.8    0.6 

19.2 

56.43    .07 

73.9    1.1 

21.30    .06 

40.2    0.5 

45.85 

.39 

85.0 

9.1 

23.79    .07 

62.2    0.6 

29.1 

56.37    .05 

72.7    1.1 

21.24    .05 

40.6    0.4 

45.56 

.96 

82.7 

9.4 

23.73    .05 

61.7    0.5 

Aug.   8.1 

56.33    .03 

71.6    1.1 

21.21  -.03 

40.9    0.3 

45.33 

.19 

80.1 

9.8 

23.68    .04 

61.2    0.4 

18.1 

56.31  -.01 

70.5    1.1 

21.19    .00 

41.1  +0.1 

45.18 

.11 

77.1 

3.1 

23.66  -.01 

60.8    0.3 

28.0 

56.31  +.09 

69.5    0.9 

21.20  +.09 

41.1  -0.1 

45.10- 

-.03 

73.9 

3.3 

23.65  +.01 

60.6  -0.1 

Sept.  7.0 

56.35    .a*! 

68.6    0.8 

21.23    .05 

41.0    0.3 

45.11  +.05 

70.5 

3.5 

23.68    .04 

60.5    0.0 

17.0 

56.42    .09 

67.9    0.6 

21.30    .08 

40.6    0.5 

45.21 

.15 

66.9 

3.6 

23.74    .07 

60.7  +0.3 

27.0 

56.53    .13 

67.5  -0.3 

21.40    .19 

40.0    0.7 

45.41 

.94 

63.3 

3.6 

2.3.83    .11 

61.1     0.5 

Oct.    6.9 

56.67    .17 

67.3    0.0 

21.54    .16 

39.2    1.0 

45.69 

.34 

59.7 

3.6 

23.96    .15 

61.7    0.8 

16.9 

56.86    .91 

67.5  +0.3 

21.71    .90 

38.0    1.9 

46.08 

.43 

56.2 

3.4 

24.12    .19 

62.6    1.0 

26.9 

57.09    .94 

68.0    0.7 

21.93    .93 

36.7    1.6 

46.55 

.59 

52.8 

3.9 

24.33    .93 

63.8    1.3 

Nov.    5.8 

57.35    .98 

68.8    1.1 

22.18    .97 

35.1    1.7 

47.12 

.60 

49.7 

9.9 

24.58    JX 

65.2    1.6 

15.8 

57.64    .31 

70.1     1.4 

22.46    .30 

33.3    1.9 

47.76 

.68 

46.9 

9.6 

24.85    J29 

66.9    1.8 

25.8 

57.96    .33 

71.7    1.7 

22.77    .33 

31.3    9.0 

48.47 

.73 

44.5 

9.1 

25.16    .39 

68.8    9.0 

Dec.    5.8 

58.30    .34 

73.5    9.0 

23.10    .33 

29.2    9.1 

49.23 

.77 

42.6 

1.6 

25.49    .33 

70.9    9.1 

15.7 

58.64    .34 

75.6    9.9 

23.44    .34 

27.0    9.9 

50.01 

.79 

41.3 

1.0 

25.82    .34 

73.1     9.9 

25.7 

58.98    .33 

77.9    9.3 

23.78    .33 

24.9    9.1 

50.81 

.78 

40.6  -0.4 

26.16    .33 

75.3    9,9 

35.7 

59.30  +.31 

80.3  +9,4 

24.11  +.31 

22.8-9.0 

51.58 +.76| 

40.4  +0.9 

26.49 +.S{ 

77.4  +9.1 

FIXED  STARS,  ]87d. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 
1 

P  Leonis. 

y  (JrsflB  Majoris. 

0  Virginig. 

•4  Draconis  (H.) 

Mean 
Solar 
Date. 

Right 
Asoension. 

Deelination 
North. 

Bight 
AHoeniiioB. 

Decliootion 
Nwtk. 

Right 
Aflcenitioii 

Deoliaation 

Right 
AaceaaioB. 

Declination 
North. 

h      m 

11  42 

O           1 

15  16 

h     m 

11  47 

54  23 

h      m 

11  58 

O           1 

9  26 

b 
12 

m 

6 

> 

o 

78 

19 

Jan.     1.7 

s 
31.15  +.34 

75.9  -1.8 

8 

4.91  +.50 

/I 
72,5-0.8 

8 

40.61  +.33 

40.7  -«.0 

8 

11.11+1.94 

24'2  -0.4 

11.7 

31.48     .39 

74.2    1.5 

5.40    .47 

72.0  H).9 

40.94    .33 

38.8    1.8 

12.33 

IJW 

24.1  +0.9 

21.7 

31.78    .29 

72.8    1.9 

5.86    .44 

72.0  +0.3 

41.24    Ji9 

37.2    1.5 

13.50 

1.19 

24.7 

0.9 

31.6 

32.05    J25 

71.7    0.9 

6.27    .38 

72.6 

0.9 

41.52    J» 

35.8    1.9 

14.57 

1.00 

25.9 

1.5 

F«b.  10.6 

32.29    .91 

71.0    0.6 

6.63    .39 

73.8 

1.4 

41.76    .2^ 

34.7    0.9 

15.50 

.85 

27.6 

9.0 

20.6 

32.48    .16 

70.6  -«J8 

6.92    .95 

75.4 

1.8 

41.96    .18 

33.9    0.6 

16.28 

.68 

29.9 

9.4 

Mar.    1.6 

32.62    .19 

70.5  -H).l 

7.13    .18 

77.3. 

9.1 

42.12    .13 

33.5  -0.3 

16.86 

.49 

32.5 

9.8 

11.5 

32.72    .06 

70.7    0.3 

7.28    .11 

79.6 

9.4 

42.23    .09 

33.3    0.0 

17.25 

M 

35.4 

3.0 

21.5 

32.77  +.04 

71.2    0.6 

7.34  +.04 

82.0 

9.5 

42.30    .05 

33.4  +0.9 

17.43 +.08 

38.4 

3.1 

31.5 

32.79    .00 

71.9    0.8 

7.35  -.03 

84.5 

9.5 

42.33  +.09 

33.8    0.4 

17.40  ■ 

-.19 

41.5 

3.0 

Apr.  10.4 

32.77 -.03 

72.7    0.9 

7.28    .09 

87.0 

9.4 

42.33  -.01 

34.3    0.6 

17.18 

.31 

44.5 

9.9 

20.4 

32.72    .00 

73.6    0.9 

7.17    .14 

89.4 

9.9 

42.30    .04 

35.0    0.7 

16.79 

.47 

47.2 

9.6 

30.4 

32.66    .08 

74.6    1.0 

7.01     .18 

91.5 

9.0 

42.25    .06 

35.7    0.8 

16.24 

.61 

49.6 

9.9 

May  10.4 

32.57    .09 

75.5    0.9 

6.81    .91 

93.4 

1.7 

42.18    .08 

36.5    0.8 

15.56 

.79 

51.7 

1.8 

20.3 

32.48    .10 

76.4    0.9 

6.60    .93 

94.9 

1.3 

42.10    .09 

37.3    0.8 

14.79 

.81 

53.3 

1.3 

30.3 

32.38    .10 

77.3    0.8 

6.36    .94 

96.0 

0.9 

42.01    .09 

38.1    0.7 

13.95 

.86 

54.3 

0.8 

June   9.3 

32.27    .10 

78.0    0.7 

6.12     .94 

96.6 +0.4 1 

41.92    .10 

38.8    0.7 

13.06 

.89 

54.9  -H.9 

19.3 

32.17    .10 

78.6    0.5 

5.89    .93 

96.8 

0.0 

41.82    .10 

39.5    0.6 

12.16 

.89 

54.8  -0.3 

29.2 

32.07    .10 

79.1    0.4 

5.66    .99 

96.6- 

-0.5 

41.72    .10 

40.0    0.6 

11.28 

.87 

54.2 

0.9 

July    9.2 

31.98    .09 

79.4  +0.9 

5.44    .90 

95.8 

0.9 

41.63    .09 

40.5    0.4 

10.43 

.82 

53.1 

1.4 

19.2 

31.89    .08 

79.5    0.0 

5.25    .18 

94.7 

1.3 

41.54    .08 

40.8    0.3 

9.64 

.75 

51.5 

1.9 

29.1 

31.82    .06 

79.5  -0.1 

5.08    .15 

93.2 

1.7 

41.46    .07 

41.0  -H).l 

8.92 

.67 

49.4 

9.3 

Aug.   8.1 

31.77    .04 

79.2    0.3 

4.95    .19 

91.2 

9.1 

41.39    .06 

41.1    0.0 

8.30 

.56 

46.9 

9.7 

18.1 

31.73 -.09 

78.8    0.6 

4.85    .08 

89.0 

9.4 

41.35    .04 

41.0  H>.9 

7.79 

.45 

43.9 

3.1 

28.1 

31.72    .00 

78.2    0.7 

4.79  -.04 

86.4 

9.7 

41.32  -.01 

40.6    0.4 

7.41 

.32 

40.7 

3.4 

»epL  7.0 

31.73  +.03 

77.3    1.0 

4.78 +.01 

83.5 

9.9 

41.32 +.01 

40.1    0.6 

7.15 

.18 

37.2 

3.6 

17.0 

31.78    .06 

76.2    1.9 

4.81    .07 

80.5 

3.1 

41.35    .05 

39.4    0.9 

7.05 

-.09 

33.5 

3.7 

27.0 

31.86    .10 

74.9    1.4 

4.91    .19 

77.3 

3.3 

41.41    .08 

38.4    1.1 

7.10  +.13 

29.7 

3.8 

Oct.     7.0 

31.98    .14 

73.4    1.6 

5.06    .18 

73.9 

3.3 

41.51    .19 

37.2    1.3 

7.32 

.99 

25.8 

3.8 

16.9 

32.14    .18 

71.6    1.8 

5.27    JM 

70.6 

3.3 

41.65    .16 

35.8    1.6 

7.69 

.46 

22.0 

3.7 

26.9 

32.33    S^ 

69.7    3.0 

5.54    .30 

67.3 

3.3 

41.83    .90 

34.1    1.8 

8.24 

.69 

18.3 

3.6 

Nov.    5.9 

32.57    .96 

67.6    9.9 

5.88    .36 

64.0 

31 

42.06    .94 

32.2    9.0 

8.94 

.78 

14.9 

3.8 

15.8 

32.85    J39 

65.3    9.3 

6.26    .41 

61.0 

9.9 

42.32    .98 

30.1    9.1 

9.79 

.92 

11.7 

3.0 

25.8 

33.16    .39 

63.1    9.3 

6.70    .45 

58.3 

9.6 

42.61    .31 

27.9    %A 

10.78  1.04 

8.9 

9.5 

Dec.    5.8 

33.49    .34 

60.8    9.9 

7.17    .49 

55.9 

9.9 

42.94    .33 

25.7    9.9 

11.88 

1.14 

6.6 

9.0 

15.8 

33.83    .35 

58.6    9.9 

7.67    .60 

54.0 

1.7 

43.27    .34 

23.4    9.9 

13.06 

1.90 

4.8 

1.5 

25.7 

34.18    .34 

56.5    9.0 

8.18    .61 

52.5 

1.91  43.61     .34 

21.3    9.1     14.29 

1.93 

3.7 

0.8 

35.7 

34.52  +.33 

54.6  -1.7 

8.68 +.50 

51.6 -0.6 1  43.95 +.33 

19.2  -1.9    15.52+1.23 

3.2  -0.9 

38 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*P  ChamsBleontii. 

7  Virginis. 

a 

1  Cnicii. 

/SCond. 

Mean 
Solw 
Date. 

Bight 
Aieensioii. 

D«clination 
South. 

'Right 
Asoendon. 

DeoUnation 
North, 

Right 
Ascension. 

Declination 
Sontk. 

Right 
Aioemdon. 

DecUnstlon 
South, 

h     m 

12  10 

78  35 

h     m 
12  13 

0       / 

0    2 

h      m 

12  19 

62  22 

h     m 

12  27 

22  41 

Jan.     1.7 

■ 
52.09-fl.i8 

40.1  +1.6 

■ 
20.65 +.33 

46.5  •«3.9 

B 

28.32 +.58 

54.4  +1.8 

1 
39.06 +.35 

4.6  49.3 

11.7 

53.24  1.11 

42.0 

9.1 

20.98    .39 

44.4    9.0 

28.88 

.54 

56.5 

9.3 

39.41    .34 

6.9     9.3 

21.7 

*)4..'hI     .99 

44.4 

9.6 

21.29    .99 

42.4    1.9 

29.40 

.50 

59.0 

9.7 

39.73    .31 

9.2     9.4 

31.6 

55.24    .87 

47.2 

3.0 

21.57    .96 

40.6    1.7 

29.88 

.44 

61.9 

3.0 

40.03    .98 

11.6    9.4 

Feb.  10.6 

56.05    .73 

50.5 

3.4 

21.81    JU 

39.1    1.4 

30.29 

.38 

65.0 

3.3 

40.30    .94 

14.0     9.3 

20.6 

56.70    .57 

54.0 

3.6 

22.02    .19 

37.8    1.1 

30.63 

.30 

68.4 

3.5 

40.52    .90 

16.3     9.9 

Mar.    1.6 

57.18    .40 

57.7 

3.8 

22.19    .15 

36.8    0.9 

30.89 

.93 

72.0 

3.5 

40.71    .16 

18.5    9.1 

11.5 

57.50    .S3 

61.6 

3.8 

22.31    .10 

36.0    0.6 

31.09 

.16 

75.5 

3.5 

40.85    .19 

20.5    1.9 

21.5 

57.64  +.06 

65.4 

3.8 

22.40    .07 

35.6    0.3 

31.21 

.08 

79.1 

3.5 

40.95    .08 

22.4    1.7 

31.5 

57.62  -.10 

69.2 

3.7 

22.44  +.03 

35.3  H>.i 

31.25  +.01 

82.5 

3.3 

41.01    .05 

23.9    1.5 

Apr.  10.4 

57.44    ja 

72.9 

3J> 

22.46    .00 

35.3  +0.1 

31.23- 

-.05 

85.7 

3.1 

41.04  +.01 

25.3    1.3 

20.4 

57.11    .40 

76.3 

3.3 

22.45  -.09 

35.5    0.9 

31.15 

.11 

88.8 

9.9 

41.04  -.01 

26.5    1.0 

30.4 

56.64    .53 

79.5 

3.0 

22.41    .04 

35.8    0.4 

31.01 

.16 

91.5 

9.6 

41.02    .04 

27.4    0.8 

May  10.4 

56.05    .65 

82.3 

9.6 

22.36    .06 

36.2    0.5 

30.82 

.91 

93.9 

9.9 

40.96    .06 

28.0    0.5 

90.3 

55.34    .76 

84.7 

9Ji 

22.29    .08 

36.7    0.5 

30.59 

.95 

95.9 

1.8 

40.89    .08 

28.5    0.3 

30.3 

54.54    .84 

867 

1.7 

22.21    .09 

37.3    0.6 

30.31 

.99 

97.4 

1.3 

40.81    .09 

28.7  +4>.i 

June   9.3 

53.66    .90 

88.2 

1.9 

22.12    .09 

37.9    0.6 

30.01 

.31 

98.6 

0.9 

40.71    .10 

28.6  -0.1 

19.3 

52.73    .96 

89.1 

0.7 

22.02    .00 

38.5    0.6 

29.68 

.331  99.2 +0.4 1 

40.60    .11 

28.4    0.3 

29.2 

51.77    .96 

80.5  +0.1 

21.93    .10 

39.2    0.6 

29.34 

.341 

99.3  -0.1 1 

40.49    .19 

28.0    0.5 

July    9.2 

50.80    .96 

89.3  -0.4 

21.83    .09 

39.7    0.6 

28.99 

.35 

99.0 

0.6 

40.37    .19 

27.3    0.7 

19.2 

49.85    .99 

88.6 

1.0 

21.74    .09 

40.3    0.5 

28.65 

.34 

98.2 

1.0 

40.26    .19 

26.5    0.9 

29.1 

48.96    .85 

87.4 

1.5 

21.65    .08 

40.8    0.5 

28.32 

.31 

96.9 

1.5 

40.14    .11 

25.5    1.0 

Aug.  8,1 

48.15    .75 

85.7 

1.9 

21.58    .07 

41.2    0.4 

28.02 

.98 

95.2 

1.9 

40.04    .09 

24.5    1.1 

ld.l 

47.45    .63 

83.5 

9.3 

21.52    .05 

41.5    0.9 

27.76 

.93 

93.2 

9.9 

39.95    .06 

23.3    1.9 

28.1 

46.89    .48 

81.0 

9.6 

21.48  -.03 

41.7+0.1 

27.56 

.18 

90.8 

9.4 

39.89    .05 

22.1    1.9 

Sept.  7.0 

46.49    .31 

78.3 

9.9 

21.46    .00 

41.7  -O.i 

27.41 

.11 

88.3 

9.6 

39.84  -.09 

20.9    1.1 

17.0 

46.28  -.11 

75.3 

3.0 

21.47 +.03 

41.5    0.3 

27.34- 

-.03   85.6 

9.7 

39.84  +.01 

19.9    1.0 

27.0 

46.26  +.09 

72.3 

3.0 

21.52   .07 

41.1     0.5 

27.35  +.oi 

82.9 

9.6 

39.87    .05 

18.9    0.8 

Oct.    7.0 

46.46    .30 

69.4 

9.8 

21.61    .11 

40.4    0.8 

27.46 

.15 

80.4 

9.5 

39.94    .10 

18.2    0.6 

16.9 

46.86    .50 

66.6 

9.6 

21.74    .15 

39.5    1.0 

27.65 

.94 

78.0 

2S 

40.06    .14 

17.8  -0.3 

26.9 

47.46    .69 

64.1 

9.3 

21.91    .19 

38.3    1.3 

27.93 

.33 

76.0 

1.8 

40.33    .19 

17.7    0.0 

Nov.   5.9 

48.25    .87 

^2.1 

1.8 

22.12    .93 

36.9    1.6 

28.30 

.41 

74.3 

1.4 

40.44    .94 

17.9  -HI.4, 

15.8 

49.19  1.01 

60.5 

1.3 

22.37    .97 

35.2    1.8 

28.74 

.48 

73.2 

0.9 

40.70    .98 

ia5    0.8 

25.8 

50.26  1.19 

59.5 

0.7 

22.65    .30 

33.3    9.0 

29.25 

.53 

72.6  -0.3 

41.00    .31 

19.4    1.9 

Dee.    5.8 

51.43  1.19 

59.1 

-0.1 

22.96    .39 

31.2    9.1 

29.80 

.57 

72.6  +0.3 

41.32    .34 

20.8    1.5 

15.8 

52.64  1.29 

59.3  +0.6 

23.29    .33 

29.1     9.9 

30.39 

.59 

73.2 

0.9 

41.67    .35 

22.4    1.8 

25.7 

53.86  1.91 

60.2 

1.9 

23.63    .34 

26.9    9.9 

30.98 

.59 

74.4 

1.5 

42.02    .36 

24.4    9.1 

35.7 

55.06il.17 

61.8  +1.8 

23.97  +.33 

24.7  -9.1 

31.56  +.57 

76.1  +9.0 

42.38  +.35 

26.5+^.3 

FIXED  STARS,  187d. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

•« 

Oraconis. 

''32  Camelop.  (H.) 

12  Can.  Venaticoram 

$  Virginis. 

Mean 
Solar 
Date. 

Right 
Aiceniioii. 

Dedtnation 
north. 

Right 
Aieenaioo. 

Deelinatkm 

Right 
Aieraiioii. 

thuik. 

Right 
AaoeDilon. 

Deelfaiatloa 
Simtk. 

k      m 

12  27 

70  29 

h     m 

12  48 

o 

84 

5 

h     m 

12  50 

o 

39 

1 

0 

h      m 

13    3 

O           1 

4  51 

Jan.     1.8 

8 

60.09  +.79 

23.8  H>.0 

■ 

12.92f9.96 

75.6  -0.0 

1.31  +.4o|  28.9 

-1.8 

1 
18.34  +.34 

11.3  +9.1 

11.7 

60.88 

.77 

23.2  H>.3 

15.21  9.98 

75.0  -0.9 

1.71    .30 

27.3 

1.4 

18.68    .33 

13.4    9.1 

21.7 

61.64 

.73 

23.3  +0.4 

17.48  9.91 

75.1  +0.4 

2.09    .38 

26.2 

0.0 

19.00    .31 

15.5    9.0 

31.7 

62.35 

.67 

23.9 

1.0 

19.64  9.07 

75.9 

1.1 

2.46    .35 

25.6  -0.3 

19.31    .90 

17.4     1.8 

Feb.  10.6 

62.98 

.50 

25.2 

1.6 

21.62  1.85 

77.3 

1.7 

2.79    .31 

25.5  -H.9 

19.58    .96 

19.1     1.6 

20.6 

63.52 

.40 

27.0 

9.0 

23.34  1.56 

79.2 

9.9 

3.08    .96 

26.0 

0.7 

19.83    .93 

20.7    1.4 

Mar.    1.6 

63.95 

.37^ 

29.3 

9.4 

24.74  1.99 

81.6 

9.6 

3.32    J23 

26.9 

1.1 

20.04    .10 

21.9    1.1 

11.6 

64.27 

JS& 

31.9 

9.7 

25.79    .85 

84.4 

9.0 

3.51    .17 

28.3 

1.5 

20.21    .15 

23.0    0.9 

21.5 

&I.46 

.li 

34.8 

9.9 

26.44    .46 

87.4 

3.0 

3.65    .19 

30.0 

1.8 

20.35    .19 

23.7    0.6 

31.5 

64.53  +.01 

37.8 

3.0 

26.70  +.06 

90.5 

3.1 

3.74  •  .07 

31.9 

9.0 

20.45    .06 

24.3    0.4 

Apr.  10.5 

64.47- 

-.10 

40.7 

9.9 

26.57  -.33 

93.5 

3.0 

3.79  +.09 

34.0 

9.1 

20.51    .06 

24.5  -H).9 

20.5 

64.32 

JM) 

43.5 

9.7 

26.05    .60 

96.5 

9.8 

3.79  -.09 

36.1 

9.1 

20.55 +.09 

24.6    0.0 

30.4 

64.06 

.30 

46.1 

9.4 

25.19  1.01 

99.2 

9.5 

3.75    .05 

38.3 

9.1 

20.56    .00 

24.6  -0.1 

May  10.4 

63.73 

.37 

48.4 

9.1 

24.02  1.30 

101.6 

9.9 

3.68    .08 

40.3 

1.0 

20.55  -.09 

24.3    0.3 

20.4 

63.32 

.43 

50.3 

1.7 

22.59  1.53 

103.5 

1.7 

3.58    .11 

42.1 

1.7 

20.51    .04 

24.0    0.4 

30.3 

62.87 

.47 

51.7 

1.9 

20.96  1.71 

105.0 

1.9 

3.46    .13 

43.7 

1.4 

20.46    .06 

23.6    0.4 

June   9.3 

62.39 

.40 

52.7 

0.7 

19.17  1.83 

105.9 

0.7 

3.32    .14 

45.0 

1.1 

20.39    .07 

23.1    0.5 

19.3 

61.88 

.51 

53.1  +0.1 

17.29  1.90 

106.3  +0.1 

3.17    .15 

46.0 

0.8 

20.31    .09 

22.6    0.5 

29.3 

61.38 

.50 

52.9  -^A 

15.37  1.99 

106.2  -0.4 

3.02    .16 

46.6 +0.4 1 

20.22    .10 

22.0    0.6 

July    9.2 

60.88 

.40 

52.3 

0.0 

13.46  1.88 

105.5 

1.0 

2.86    .16 

46.8 

0.0 

20.12    .10 

21.5    0.6 

19.2 

60.41 

.46 

51.1 

1.4 

11.60  1.81 

104.2 

1.5 

2.70    .16 

46.6  -0.3 

20.01    .11 

20.9    0.6 

29.2 

59.97 

.48 

49.4 

1.9 

9.85  1.68 

102.4 

9.0 

2.54    .15 

46.1 

0.7 

19.91    .10 

20.3    0.5 

Aug.   6.2 

59.57 

.36 

47.3 

9.3 

8.23  1.59 

100.2 

9.5 

2.40    .13 

45.2 

1.1 

19.80    .10 

19.8    0.5 

18.1 

59.24 

.30 

44.8 

9.7 

,   6.80  1.33 

97.5 

9.0 

2.28    .11 

43.9 

1.5 

19.71    .09 

19.4    0.4 

28.1 

58.97 

.93 

41.9 

3.1 

5.58  1.10 

94.5 

3.9 

2.17    .09 

42.3 

1.8 

19.63    .07 

19.0    0.3 

Sept.  7.1 

58.77 

.15 

38.6 

3.4 

4.60    .84 

91.1 

3.5 

2.09    .06 

40.3 

9.1 

19.57    .05 

18.8  -0.1 

17.0 

58.66- 

-.07 

35.1 

3.6 

3.89    .56 

87.5 

3.7 

2.05  -.09 

38.1 

9.4 

19.53  -.09 

18.7    0.0 

27.0 

58.64  +.0^ 

31.5 

3.7 

3.47  -.98 

83.7 

3.0 

2.05  +.09 

35.5 

9.7 

19.53  +.08 

18.9  +0.9 

Oct.     7.0 

58.72 

•H 

27.7 

3.8 

3.37  +.00 

79.8 

3.0 

2.08    .06 

32.7 

9.0 

19.57    .06 

19.2    0.5 

17.0 

58.90 

.94 

29.9 

3.8 

3.59    .30 

75.9 

3.0 

2.X8    .19 

29.7 

3.0 

19.64    .10 

19.8    0.7 

26.9 

59.19 

.34 

20.1 

3.7 

4.14    .79 

72.0 

3.8 

2.32    .17 

26.6 

3.1 

19.77    .15 

20.6    1.0 

Not.    5.9 

59.59 

.45 

16.5 

.3.5 

5.03  1.05 

68.3 

3.6 

2.51    .99 

23.5 

3.9 

19.94    .19 

21.8    1.31 

15.9 

60.08 

.54 

13.0 

3.3 

6.24  1.36 

64.8 

3.3 

2.76    SI 

20.3 

3.1 

20.15    .9) 

23.2    1J> 

25.9 

60.67 

.63 

10.0 

9.9 

7.75  1.65 

61.7 

9.0 

3.05    .31 

17.2 

3.0 

20.41     .97 

24.8    1.7 

Dec.    5.8 

61.34 

.70 

7.3 

9.4 

9.53  1.80 

59.0 

9.4 

3.39    .35 

14.2 

9.8 

20.69    .30 

26.6    l.a 

15.8 

62.07 

.75 

5.1 

1.9 

11.54  9.00 

56.8 

1.0 

3.76    .38 

11.6 

9.5 

21. Ot    .99 

28.7    9.1 

25.8 

62.84 

.78 

3.4 

1.3 

13.70  9.99 

55.2 

1.3 

4.14    .30 

9.2 

9.1 

21.34    .33 

30.8    9.1 

35.7 

63.63  +.7^ 

2.4  ^.7| 

15.9749.30 

54.3- 

-0.6 

4.54  +.40 

7.3- 

-1.7 

21.68  +.a4 

32,9  +94 

800 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHHWTON. 

a  Virginis. 
(SpUa.) 

^  Virginis. 

i;  Uraie 

Majoris. 

ff  Bootia. 

Mean 
Solar 
Date. 

\    * 

■ 

Bltflii 
Aaeenflkm. 

DeoUnaition 

Bigbt 
Afoeoilon. 

Dedlnatioa 
Nortk. 

Right 
Aaoenakm. 

Deelinatton 
Nortk, 

Bight 
Afloenaios. 

I>ecIIiiaticm 
North, 

h      m 

13  18 

id  29 

h      m 

13  38 

o         / 

0    3 

h      m 

13  42 

49  56 

h      m 

13  48 

O           t 

19    2 

Jan.     1.8 

25.89  <t'.34 

24  J  +S.1 

8 

9.07  +.33 

38.8  Hi.9 

28.49  +.43 

59"5  -9.9 

8 

34.13  +.34 

23.'4  -9.3 

11.6 

26.23    .83 

26.2    9.1 

9.40    .33 

36.6    9.1 

28.93 

.45 

57.5 

1.7 

34.47    .34 

21J2    9.1 

1 

21.7 

26.56    .33 

28.3    9^0 

9.73    .39 

34.6    1.9 

29.38 

.44 

56.1 

1.1 

34.81    .34 

19.3    1.7 

31.7 

26.87    .30 

30.3    1.9 

10.04    .30 

328    1.7 

29.82 

.43 

55.3 

-0.5 

35.14    .39 

17.8    1.3 

Feb.  10.7 

27.16    .97 

32.1     1.8 

10.33    .98 

31.2    1.5 

30.23 

.40 

55.2  +0.1 

35.45    .30 

16.7    0.9 

20.7 

27.42    Si 

33.9    1.6 

10.60     .95 

29.9    1.9 

30.61 

.36 

55.6 

0.7 

35.74    .97 

16.0    0.5 

Mar.    1.6 

27.64    Jii 

35.4    1.4 

10.82    .91 

28.8    0.9 

30.94 

.31 

56.6 

1.9 

35.99    .94 

15.7  -0.1 

1].6 

27.83    .17 

36.7    1.9 

11.02    .18 

28.1    0.6 

31.23 

.95 

58.1 

1.7 

36.21    SO 

15.9  +0.3 

21.6 

27.98    .13 

37.8    1.0 

11.18     .14 

.  27.6    0.3 

31.45 

.90 

60.0 

9.1 

36.39    .16 

16.4    0.7 

31.5 

.28.10    .10 

38.6    0.7 

11:30    .11 

27.4  -0.1 

31.62 

.14 

62.3 

9.4 

36.54    .13 

17.2     1.0 

Apr.  10.5 

28.18    .07 

39.2    0.5 

11.39    .07 

27.4  +0.1 

31 .74 

.06 

64.8 

9.6 

36.65    .09 

18.4     IS 

20.5 

28.23    .04 

39.7    0.3 

11.45    .05 

27.7    0.3 

31.79 +.03 

67.4 

9.6 

36.72    .06 

19.7     1.4 

30.5 

28.26  +.01 

39.9  +0.» 

11.48 +.09 

28.0    0.4 

31.80  - 

-.09 

70.1 

9.6 

36.76  +.03 

21.1      1.5 

May  10.4 

28.26  -.01 

40.0    0.0 

11.49 -.01 

28.5    0.6 

31.75 

.07 

72.6 

9.5 

36.78    .00 

22.6    1^ 

20.4 

26.24    .03 

39.9  -0.1 

11.47    .04 

29.1    0.6 

31.66 

.11 

75.0 

9.3 

.36.76  -.03 

24.1     1.5 

30.4 

28.19    .05 

39.8    0.9 

11.43    .05 

29.8    0.6 

31.54 

.14 

77.2 

9.0 

36.73    .05 

25.5    1.4 

June   9.4 

28.13    .07 

39.5    0.3 

11.38    .06 

30.4    0.7 

31.38 

.17 

79.0 

1.6 

36.67    .07 

26.8    1.9 

19.3 

28.05    .06 

39.1     0.4 

11.30    .06 

31.1      0.6 

31.19 

.90 

80.5 

1.9 

36.59    .09 

28.0    i.i 

f                     1 

29.3 

27.96    .10 

38.6    0.5 

11.22    .09 

31.7    0.6 

30.99 

.91 

81.5 

0.6 

36.49    .10 

29.0    0.9 ' 

July    9.3 

27.86    .10 

38.1    0.5 

11.12    .10 

32.3    0.6 

30.77 

.93 

82.1  +0.4 

36.38    .19 

29.7     0.6; 

19.2 

27.75    .u 

37.5    0.6 

11.01    .11 

32.9    0.5 

30.53 

ja 

82.3  -0.1 

36.26    .13 

30.2    0.4 

29.2 

27.64    .11 

36.9    0.6 

10.90    .11 

33.3    0.4 

30.30 

.93 

81.9 

0.5 

36.13    .13 

30.5  +0.1 

Aug.   6.2 

27.53    .11 

36.3    041 

10.79    ,11 

33.7    0.3 

30.07 

.93 

81.2 

1.0 

36.00    .13 

30.5  -0.1 ! 

18.2 

27.42    .10 

35.8    0.6 

10.68    .10 

34.0    OS 

29.85 

.91 

79.9 

1.4 

35.87    .12 

30.2    0.4 

28.1 

27.33    .06 

35.2    0.5 

10.58    .09 

34.1  40.1 

29.64 

.19 

78.3 

1.9 

35.75    .11 

29.7    0.7 

Sept    7.1 

27.26    .06 

34.7    0.4 

10.50    .07 

34.1  -0.1 

29.46 

.16 

70.2 

9.3 

35.65    .09 

28.8     1.0 

1 

17.1 

27.20  -.03 

34.4    0.3 

10.45    .04 

33.9    0.3 

29.32 

.19 

73.7 

9.6 

35.56    .07 

27.8     1.3 

27.1 

27.19    .00 

34.2  -0.1 

10.42  -.01 

33.5    0.5 

29.21 

.06 

70.9 

9.9 

35.51  -.03 

26.2    1.5  i 

Oct.     7.0 

27.21  +.04 

34.2  +0.1 

10.43  +.03 

32.9    0.7 

29.16  - 

-.03 

67.8 

3.9 

35.49    .00 

24.6     1.8 

17.0 

27.27    .09 

34.4    0.4 

10.48    .07 

32.0    1.0 

29.16  +.03 

64.5 

3.4 

35.52  +.05 

22.6    2.1 

27.0 

27.38    .13 

34.9    0.6 

10.58    .19 

30.9    1.9 

29.22 

.10 

61.0 

3.6 

35.58    .09   20.4    9.3  1 

Nov.    5.9 

27.54    .18 

35.7    0.9 

10.72    .17 

29.5    1.5 

29.35 

.16 

57.4 

3.6 

35.70    .14 

18.0     2.5 

15.9 

27.75    .83 

36.7    ije 

10.91    .91 

27.9    1.7 

29.55 

.92 

53.7 

3.6 

:i5.87    .19 

15.5    9.6 

25.9 

27.99    .96 

38.1    1.5 

11.14    .95 

26.1     1.9 

29.80 

.99 

50.2 

2J5 

36.08    sa 

12.8     9.7, 

Dec.    5.9 

28.28    .30 

39.7    1.7 

11.41    .99 

24.1    9.1 

30.12 

.34 

46.8 

3.9 

36.34    .97 

10.1     2.7 

15.8 

28.59    .32 

41.5    1.9 

11.72    .31 

22.0    9.1 

30.49 

.99 

43.7 

9.9 

36.63    .90 

7.4     9.6 

95.8 

28.92    .34 

43.4    9.0 

12.04    .33 

19.8     9.9 

30.89 

.49 

40.9 

9.5 

36.95    .33 

4.8    9JS 

36.8 

99.26 +.34 

45;5+4.1 

12.37 +.33 

17.6  -8.9 

3U33  +.44 

38.6 -«.i 

37.29 +.34 

2.4-9.3 
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PLA< 

JES 

FOK 

PRfl 

APPARKNT 

THK  UF 

L  TRANSIT  AT  Wu 

IHUIN^ 

U'l'UN. 

Mean 
Bolar 
Date. 

fi  Centauri. 

• 

•o 

Draconis. 

a  Bootis. 
(^returns.) 

( 

?  Bootis. 

AMsenikm. 

DecUaatlon 
South, 

Rigllt 
Aaoeoiioii. 

Denlfni 

ition 

Right 
Asoenakm 

Deellnatloii 
tfortk. 

Bight 
AfloeDHion. 

Declination 
North. 

Noh 

h      m 

13  54 

59  44 

h 

14 

m 

0 

64  58 

h      m 

14    9 

19  60 

h      m 

14  20 

52  26 

Jan.     1^ 

46.29  +.56 

53.8  +0.7 

54.03  +JS8 

62.6  Hi.9 

B 

47.98  +.33 

57  !7  Hi,5 

8 

48.79  +.49 

25"o  H8.6 

11.8 

46.85    .56 

54.7 

1.1 

54.63 

.61 

60.7 

1.6 

48.32    .33|  55.3    9Jl 

49.23 

.44 

22.6    9.1 

dl.8 

47.42    .56 

56.1 

1.6 

55.25 

.69 

59.4 

1.0 

48.65    .33 

53.3    1.8 

49.68 

.45 

20.9    1.5 

31.7 

47.96    .53 

57.9 

9.0 

55.86 

.61 

58.7  -0.3 

48.98    .39 

51.6    1.4 

50.13 

.45 

19.7    0.9 

F«b.  10.7 

48.48    .50 

60.1 

9.3 

56.46 

.67 

58.7  +0.3 

49.30    .30 

50.4    1.0 

50.58 

.43 

19.1  -0.9 

30.7 

48.95    .45 

62.5 

9.6 

57.01 

.53 

59.3 

1.0 

49.59    .98 

49.6    0.6 

51.00 

.40 

19.2  +0.4 

Mar.    1.7 

49.38    .40 

65.3 

9.8 

57.51 

.46 

60.6 

1.5 

49.86    .95 

49.2  -0.1 

51.38 

.36 

19.9    1.0 

11.6 

49.76    .34 

68.2 

3.0 

57.94 

.39 

62.4 

9.0 

50.09    .99 

49.3  •H>.3 

51.72 

.31 

2J.2    1.5 

31.6 

50.07    .98 

71.2 

3.1 

58.29 

.30 

64.7 

9.4 

50.29    .18 

49.8    0.7 

52.00 

.96 

23.0    9.0 

31.6 

50.32    .32 

74.3 

3.1 

58.55 

.99 

67.3 

9.7 

50.46    .15 

50.6    1.0 

52.23 

SO 

25.2    9.3 

Apr.  10.5 

50.52    .16 

77.4 

8.0 

58.72 

• 

.13 

70.2 

9.0 

50.58    .11 

51.7    1.9 

52.40 

.14 

27.7    9.6 

20.5 

50.65    .11 

80.4 

9.9 

58.80  +.04 

73.1 

3.0 

50.68    .08 

53.0    1.4 

52.51 

.08 

30.4    9.7 

30.5 

50.73  +.05 

83.3 

9.8 

58.80- 

-.04 

76.1 

9.9 

50.74    .05 

54.5    IJi 

52.56  +.03 

33.1     9.8 

May  10.5 

50.75  -.01 

86.0 

9.6 

58.71 

.19 

79.0 

9.8 

50.77  +.09 

56.0    1.6 

52.56  - 

-.03 

35.9    9.7 

20.4 

50.71    .07 

88.5 

9.8 

58.55 

.19 

81.7 

9.5 

50.77  -.01 

57.6    1.5 

52.51 

.06 

38.6    9.6 

30.4 

50.61    .19 

90.7 

9.0 

58.32 

.95 

84.1 

9.9 

60.75    .04 

59.1    1.4 

52.41 

.19 

41.0     9.3 

June    9.4 

50.47    .17 

92.6 

1.7 

58.04 

.31 

86.1 

1.8 

50.70    .06 

60.5    1.3 

52.27 

.16 

43.2    9.0 

19.4 

50.28    .91 

94.1 

1.3 

57.71 

.35 

87.7 

1.4 

50.63    .08 

61.7    1.9 

52.09 

.19 

45.0    1.6 

29.3 

50.04    .95 

95.2 

0.9 

57.34 

.38 

88.9 

0.9 

50.53    .10 

62.8    0.9 

51.88 

.99 

46.5    1.9 

Jtily    9.3 

49.77    .98 

96.0+0.5 

56.94 

.40 

89.5  +0.4 

50.42    .19 

63.6    0.7 

51.65 

.95 

47.5    0.8 

19.3 

49.48    .31 

96.2 

0.0 

56.53 

.42 

89.6  H).l 

50.30    .13 

64.2    0.5' 

51.39 

.96 

48.0  +0.3 

29.2 

49.16    .33 

96.0. 

-0.4 

56.11 

.42 

89.2 

0.7 

50.17    .14 

64.5  +0.9 

51.)2 

.97 

48.1  -0.9 

Aug.   8.2 

48.84    .39 

95.4 

0.8 

55.69 

.41 

00.3 

1.9 

50.02    .14 

64.5  -0.1 

50.85 

.97 

47.6    0.7 

18.2 

48.53    .30 

94.3 

1.9 

55.29 

.39 

86.9 

1.7 

49.88    .14 

64.3    0.4 

50.58 

.97 

46.7    1.1 

28.2 

48.24    .97 

92.9 

1.6 

54.91 

.36 

84.9 

9.1 

49.75    .13 

63.7    0.7 

50.32 

Ji5 

45.3    1.6 

Sept.   7.1 

47.98    .93 

91.1 

1.9 

54.56 

.32 

82.6 

9.5 

49.62    .11 

62.9    1.0 

50.08 

.93 

43.5    9.0 

17.1 

47.77    .18 

89.1 

9.1 

54.27 

.96 

79.9 

9.9 

49.52    .09 

61.8    1.3 

49.87 

.19 

41.3    9.4 

1 

27.1 

47.62    .11 

8(1.8 

9.3 

54.04 

.90 

76.7 

3.3 

49.44    .06 

60.3    1.6 

49.69 

.15    38.6     9.8 

Oct.     7.1 

47.55  -.03 

84.5 

9.4 

53.87 

.12 

73.3 

3.5 

49.40  -.03 

58.6    1.9 

49.57 

.lo:  35.6    3.1 

1 

17.0 

47.57  +.06 

82.1 

9.3 

53.79- 

-.04 

69.7 

3.7 

49.40 +.09 

56.6    9.1 

49.50- 

-.04    32.4     3.4 

1 

1 

27.0 

47.67    .15 

79.8 

9.9 

53.79  +.05 

65.8 

3.9 

49.44    .07 

54.4    9.4 

49.49  +.03 

28.8    3.6  1 

1 1 

NoY.    6.0 

47.86    .94 

77.8 

1.9 

53.89 

.14 

61.9 

3.9 

49.53    .19 

51.9    9.6 

49.55 

.09    25.2     3.7 

15.9 

48.14    .39 

76.0 

1.6 

54.08 

.94    58.1 

3.8 

49.68    .17 

49.3    9.7 

49.68 

.17    21.4     3.7 

1 

25.9 

48.51    .40 

74.6 

1.9 

54.37 

.33*  54.3 

3.7 

49.87    J81 

46.5    9.8 

49.88 

.94    17.7     3.7 

Dec.    5.9 

48.94    .47 

73.7 

0.7 

54.74 

.49 

50.7 

8.4 

50.10    .95 

43.7    9.8 

50.15 

.30 

14.1     3.5 

15.9 

49.44    .53 

73.2  -0.9 

55.20 

.49 

47.5 

3.0 

50.38    .99 

40.9    9.7 

50.48 

.36 

10.7    3.9 

^.8 

49.96    .55 

73.3  +0.3 

55.72 

.55 

44.7 

9.6 

50.69    .39 

38.2    9.6 

50.86 

.40|      7.6     9.0  1 

35.8 

50.54  +.56 

73.9  •H).6 

56.30 +.5^ 

42.3  -^l 

51.01+^ 

35*7-0.4 

51.28 +.43!    4.9-9.4 

30d 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*5  UrsflB  Minoris. 

a'  Centauri. 

• 
e  Bootie. 

a*  Libne. 

Mean 
Solar 
Date. 

% 

Right 
Asoenilon. 

Declination 
Sortk, 

Right 
AsceiudoiL 

Declination 
Snuk, 

Right 
Asoeniion. 

Declination 

Right 
Aeoenidon. 

DecUnaUoo 
SatttJL 

h      m 

14  27 

o 

76 

15 

h      m 

14  30 

o 

60 

17 

h      m 

14  39 

27  36 

h      m 

14  43 

o        # 

15  30 

Jan.     1.8 

47.16  +.88 

38.9  -4.4 

53.52 +.54 

50.1  +0.1 

22.28  +.38 

49.4  -4.6 

■ 

46.21  +.38 

21.6  +1.6 

11.8 

48.08 

.95 

36.9 

1.8 

54.07*  .56 

50.5 

0.6 

22.61    .34 

46.9 

8.3 

46.64    .33 

23.2    1.7 

21.8 

49.07 

1.00 

35.4 

1.1 

54.64    JW 

51.3 

1.1 

22.95    .35 

44.8 

1.9 

46.88    .34 

25.0    1.7 

31.7 

50.08 

1.01 

34.6-0.5 

55.20    .55 

52.6 

1.5 

23.30    .34 

43.1 

1.4 

47.22    .33 

26.7    1.7 

Feb.  10.7 

51.09 

.98 

34.5 

+0.8 

55.74    .53 

54.3 

1.9 

23.64    .33 

41.9 

0.9 

47.54    .39 

28.4    1.6 

20.7 

52.05 

.03 

35.1 

0.9 

66.26    .49 

56.3 

9.3 

23.96    .31 

41.3  -0.4 

47.85    .30 

30.0    1.5 

Mar.    1.7 

52.93 

.83 

36.2 

1.5 

56.73    .45 

58.6 

3.4 

24.25    .88 

41.1 

+0.1 

48.13    S7 

31.4    1.4 

11.6 

53.71 

.71 

38.0 

9.0 

57.16    .40 

61.2 

8.6 

24.62    JSi 

41.4 

0.5 

48.39    .85 

32.7    1.8 

21.6 

54.36 

.58 

40.2 

3.4 

67.53    .35 

63.9 

8.8 

24.75    SI 

42.2 

1.0 

48.63    .89 

33.8    1.0 

31.6 

54.87 

.43 

42.9 

2,8 

57.86    J» 

66.8 

3.9 

24.96    .18 

43.3 

1.3 

48.83    .19 

34.7    0.8 

Apr.  10.5 

55.22 

ja 

45.8 

3.0 

58.11    .33 

69.7 

9.9 

25.11    .14 

44.9 

1.6 

49.00    .16 

35.5    1.7 

20.6 

55.40  +.10 

48.9 

3.1 

68.31    .17 

72.5 

3.9 

25.24    .11 

46.6 

1.8 

49.14    .13 

36.1    6.5 

30.5 

55.42- 

-.05 

51.9 

3.1 

58.45    .11 

75.4 

3.8 

25.33    .07 

48.6 

9.0 

49.26    .10 

36.6    0.4 

May  10.5 

55.29 

Sil 

55.0 

9.9 

68.63  +.05 

78.1 

3.6 

26.39    .04 

50.6 

8.0 

49.34    .07 

36^    OS 

20.4 

55.01 

.35 

57.8 

3.7 

58.56  -.01 

80.7 

8.5 

25.41  +.01 

62.6 

8.0 

49.40    .04 

17.0  +41.1 

30.4 

54.60 

.47 

60.4 

9.4 

58.51    .07 

83.0 

3.3 

26.40  -.03 

54.6 

1.9 

49.43  +^1 

37.1    0.0 

June   9.4 

54.06 

.58 

62.6 

3.0 

58.41    .13 

86.1 

1.9 

26.36    .05 

66.4 

1.7 

49.43  *.0l 

37.0  -0.1 

19.4 

53.43 

.68 

64.4 

1.6 

68.25    .18 

86.9 

1.6 

25.29    .06 

68.1 

1.5 

49.40    .04 

36.9    0.1 

29.3 

52.71 

.75 

65.7 

1.1 

58.06    .33 

88.3 

1.8 

26.20    .10 

59.5 

1.3 

49.34    .07 

36.8    0.8 

July    9.3 

51.93 

.80 

66.5- 

H1.5 

57.79    .37 

89.4 

0.8 

25.08    .13 

60.7 

1.0 

49.26    .09 

36.6    0.3 

19.3 

51.10 

.84 

66.8 

0.0 

67.50    .31 

90.0  +0.4 

24.95    .14 

61.5 

6.7 

49.16    .11 

36.2    0.3 

29.2 

50.25 

.85 

66.5 

-0.5 

57.18    .33 

90.3 

'O.O 

24.80    .16 

62.0  40.3 1 

49.06    .13 

35.8    0.4 

Aug.   8.2 

49.39 

.85 

66.8. 

1.0 

56.83    .34 

90.0 -0.4 1 

24.64    .16 

62.2 

0.0 

48.91    .14 

35.4    0.4 

18.2 

48.55 

.83 

64.5 

1.6 

56.49    .34 

89.4 

0.9 

24.47    .16 

62.0- 

-0,4 

48.77    .14 

35.0    05 

28.2 

47.75 

.77 

62.7 

3.0 

66.15    .33 

'  88.3 

1.3 

24.31    .16 

61.4 

0.7 

48.63    .14 

34.6    0J» 

Sept.  7.1 

47.00 

.71 

60.4 

3.5 

65.84    .39 

86.8 

1.6 

24.15    .15 

60.6 

1.1 

48.50    .19 

34.0    0.4 

17.1 

46.33 

.63 

57.7 

3.0 

56.67    .34 

85.0 

1.9 

24.02    .13 

59.3 

1.4 

48.38    .10 

33.6    0.4: 

27.1 

45.76 

.58 

64.6 

3.3 

65.36    .18 

83.0 

8.1 

23.90    .10 

57.7 

1.8 

48.29    .08 

33.3    0.3 

Oct.     7.1 

45.30 

.39 

51.2 

3.5 

66.20    .11 

80.7 

8.3 

23.82    .06 

55.8 

8.1 

48.23  -.04 

33.0 -«Jl 

17.0 

44.97 

.96 

47.6 

3.7 

56.14 -.09 

78.4 

8.3 

23.78  -.08 

53.5 

8.4 

48.21    .00 

32.9    0.0 

27.0 

44.79- 

-.10 

43.7 

3.9 

56.16  +4»7 

76.1 

8.3 

23.79  +-.03 

51.0 

3.6 

48.24  +.05 

33.0 +OJI 

Not.   6.0 

44.76  +.06 

39.8 

3.9 

55.28    .16 

73.9 

8.1 

23.84    .08 

48.3 

8.8 

48.31    .10 

33.3    0.4 

15.9 

44.90 

M 

36.9 

3.9 

56.49    .36 

71.9 

1.8 

23.96    .14 

46.3 

3.0 

48.44    .15 

33.8    0.7 

1 

25.9 

45.20 

.39 

32.0 

3.7 

55.79    .34 

70.2 

1.5 

24.12    .19 

42.3 

3.0 

48.62    .90 

34.6    0.9 

Dee.    5.9 

45.67 

.54 

28.4 

M 

66.17    .41 

68.9 

1.1 

24.33    .93 

39.2 

3.1 

48.86    .95 

35.6    1.1 

15.9 

46.29 

.69 

26.0 

3.1 

66.62    .48 

68.0 

0.6 

24.59    .88 

36.2 

3.0 

49.11     .98 

36.9    IJ: 

25.8 

47.05 

.81 

22.1 

3.7 

57.13    .53 

67.6  -0.2 

24.88    .31 

33.3 

8.8 

49.41     .31 

38.3    iJii 

1 

35.8 

47.91 

+.90 

19.7  HL9 

57.67  +.56 

67.7+0.3 

25.20 +.33 

30.6-8.5 

49.74  +.33 

39.9 +-1 .6' 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*P  Une  Minorifl. 

p  Bootis. 

/?  Libra. 

u^  Bootis. 

Rlgfcl 
Aaeenaion. 

Declination 
North. 

Right 
Afoennlon. 

Declinalion 
Nortk 

Bight 
Afoengion. 

h     m 

15  10 

Deelinatlon 
South, 

Right 
Aaeenaion. 

Declination 
North, 

h      m 

14  51 

74  40 

h      m 

14  57 

40  53 

o        / 

8  54 

h     m 

15  19 

O          t 

37  49 

Jan.     1.8 

■ 
3.67  +.74 

28.'5  -«.7 

0 
5.78  +.34 

39.3  -9.9 

■ 
5.40  +.30 

26'.4  +1.7 

a 
37.57  +.31 

31.1  -3.0 

11.8 

4.46 

.83 

26.2    9.1 

6.14    .36 

36.7    9.4 

5.71 

.39 

28.1    1.7 

37.90    .34 

28.3    2.6 

21.8 

5.32 

.88 

24.4    1.5 

6.51     .38 

34.4    3.0 

6.03 

.39 

29.9    1.7 

38.25    .36 

25.9    2.1 

31.8 

6.23 

.91 

23.2    0.8 

6.89    .38 

32.8    1.4 

6.36 

.39 

31.5    1.6 

38.61    .36 

24.0    1.6 

Feb.  10.7 

7.14 

.90 

22.8  -o.l 

7.27    .37 

31.6    0.8 

6.68 

.31 

33.1    1.5 

38.97    .36 

22.7    1.1 

20.7 

8.02 

.86 

23.0  +0.5 

7.63    .35 

31.1  -oja 

6.99 

.30 

34.5    1.3 

39.33    .35 

21.9  -0.5 

Mar.    1.7 

8.86 

.79 

23.9    1.9 

7.98    .33 

31.2  +0.4 

7.28 

JW 

35.7    1.1 

39.67    .33 

21.7  +0.1 

11.7 

9.61 

.70 

25.3    1.7 

8.29    J» 

31.8    0.9 

7.55 

.96 

36.7    0.9 

39.99    .30 

22.1    0.7 

21.6 

10.26 

.59 

27.3    9J) 

8.57    .96 

33.0    1.4 

7.79 

.93 

37.5    0.7 

40.27    .27 

23.1     1.2 

31.6 

10.79 

.46 

29.8    3.6 

8.80    SI 

34.6    1.& 

8.01 

.90 

38.0    0.4 

40.52    .33 

24.4    1.6 

Apr.  10.6 

11.17 

.39 

32.6    3.9 

9.00    .17 

36.6    9.1 

8.20 

.18 

38.3  40.9 

40.73    .19 

26.3    2.0 

20.5 

11.42 

.18 

35.6    3.1 

9.14    .13 

38.9    3.4 

8.37 

.15 

38.5    0.0 

40.90    .15 

28.4    2.3 

30.5 

11.53 +.04 

38.7    3.1 

9.25    .08 

41.4    9.5 

8.50 

.19 

38.4  -0.1 

41.04    .11 

30.8    2.4 

May  10.5 

11.50- 

-.10 

41.8    3.0 

9.31  +.04 

44.0    9.6 

8.61 

.09 

38.3    0.9 

41.13    .07 

33.3    2.5 

20.5 

11.32 

.94 

44.8    9.9 

9.34    .00 

46.5    9.5 

8.69 

.06 

38.0    0.3 

41.18 +.03 

35.8    2.5 

30.4 

11.02 

.36 

47.5    9.6 

9.32  -.04 

49.0    9.4 

8.74 

.03 

37.7    0.4 

41.19  -.01 

38.3    2.4 

June   9.4 

10.61 

.47 

49.9    9.9 

9.27    .07 

51.3    9.9 

8.76  +.01 

37.3    0.4 

41.16    .05 

40.7    2.2 

19.4 

10.09 

.56 

52.0    1.8 

9.17    .11 

53.3    1.9 

8.75- 

-.09 

36.9    0.4 

41.10     .06 

42.8    2.0 

29.4 

9.49 

.64 

53.6    1.4 

9.05    .14 

55.0    1.6 

8.72 

.05 

36.5    0.4 

4 J. 00    .11 

44.7    1.7 

July    9.3 

8.81 

.70 

54.8    0.9 

8.90    .16 

56.4    1.2 

8.65 

.06 

36.0    0.4 

40.88    .14 

46.3    1.4 

19.3 

8.09 

.74 

55.4  +0.4 

8.72    .19 

57.4    0.8 

8.56 

.10 

35.6    0.4 

40.72    .17 

47.5    1.0 

29.3 

7.32 

.77 

55.5  -0.9 

8.52    .90 

58.0  -H).4 

8.45 

.19 

35.2    0.4 

40.54    .19 

48.4    0.6 

Aug.   8.2 

6.54 

.78 

55.1    0.7 

8.31    .91 

58.2  -0.1 

8.33 

.13 

34.8    0.4 

40.34    M 

48.8  40.2 

18.2 

5.76 

.77 

54.2    IS 

8.09    .39 

57.9    0.5 

8.19 

.14 

34.4    0.3 

40.13    .21 

48.8  -0.2  j 

28.*^ 

5.00 

.74 

52.7    1.7 

7.88    .91 

57.2    0.9 

8.04 

.14 

34.2    0.3 

39.91    .91 

48.3    0.6 

Sept.   7.2 

4.28 

.69 

50.7    2.9 

7.67    .90 

56.1    1.4 

7.90 

.13 

33.9    0.9 

39.70    .21 

47.5    1.1 

17.1 

3.62 

.63 

48.3    9.6 

7.48    .18 

54.5    1.8 

7.77 

.19 

^  33.8  -0.1 

39.50    .19 

46.2    1.5 

27.1 

3.03 

.54 

45.5    3.0 

7.31    .15 

52.5    9.1 

7.66 

.10 

33.7    0.0 

39.33    .16 

44.5    1.9 

Oct.     7.1 

2.54 

.43 

42.3    3.3 

7.18    .11 

50.2    9.5 

7.58 

.06 

33.8  +0.2 

39.18    .13 

42.4    3.3 

17.1 

2.16 

.31 

38.9    3.6 

7.09    .06 

47.5    9.8 

7.54- 

-.09 

34.1    0.4 

39.07    .09 

40.0     2.6 

27.0 

1.91 

.18 

35.2    3.8 

7.05  -.01 

44.5    3.1 

7.54  +.09 

34.5    0.5 

39.01  -.03 

37.2    2.9 

Not    6.0 

1.80- 

-.04 

31.3    3.9 

7.06  +.03 

41.2    3.3 

7.58 

.07 

35.2    0.8 

39.01  +.09 

34.2    3.1 

16.0 

1.83  +.ui 

27.3    3.9 

7.12    .09 

37.8    3.5 

7.68 

.12 

36.1    1.0 

39.06    .06 

30.9    3.3 

25.9 

2.03 

jam 

23.4    3.8 

7J24    .15 

34.3    3.5 

7.83 

.17 

37.1    1.2 

39.17  ^14 

27.5    3.4 

Dec.    5.9 

2.37 

.49 

19.7    3.6 

7.42    .21 

30.8    3.5 

8.03 

.99 

38.4    1.4 

39.34    .20 

24.1    3.4 

15.9 

2.86 

.56 

16.1     3.3 

7.66    .26 

27.4    3.3 

8.26 

.26 

39.9    1.5 

39.56    .25 

20.7    3.3 

25.9 

3.48 

.68 

13.0     3.9 

7.94    .31 

24.2    3.0 

8.54 

.29 

41.5    1.7 

39.83    .29 

17.^     3.1 

35.8 

4.21 +.77    10.3 --9.5 

8.27  +.34 

21.3  -3.7 

8.84  +.31 

43.2  +1.7 

40.14 +.39 

14.5  -3.8 
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1             APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINCSTON. 

*y«  Ursee  Minoris. 

a  Corone  Borealit. 

a  Serpentie. 

e  Serpentis. 

Mean 
Solar 
Date. 

Rlgbt 
Aacenaion. 

DedioatiuB 
Nortk, 

Rlgbt 
Asceiuion 

DeeUnatlon 

Right 
ANcenaion. 

I>eeUnaUoB 
I/ortk. 

Right 
Ajioanaioii. 

DecUoation 
North, 

h      m 

15  20 

o 

72 

16 

h      m 

15  29 

O            / 

27    8 

h      m 

15  37 

o        / 

6  49 

h      m 

15  44 

o          t 

4    51 

Jan.     1.9 

8 

54.27+^ 

70.4  -3.0 

14,32  +.99 

4414-8.8 

55.94  +.97 

48.4  ^.9 

24.28 +.27 

53'.'5  -«.a 

lt.8 

54.91 

.68 

67.7 

S.5 

14.63    .31 

41.7    9.5 

56.23    .99 

46.2    9.1 

24.57    .99 

51.3    9.0 

21.8 

55.63 

.74 

65.5 

1.9 

14.95    .33 

39.3    9.9 

56.53    .31 

44.2    1.9 

24.87    .31 

49.4     1.9  i 

31.8 

56.39 

.78 

63.9 

1.9 

15.28    .33 

37,4     1.7 

56.85    .32 

42.4     1.7 

25.18    .31 

47.6    1.7 

1 

F«b.  10.8 

57.19 

.79 

63.0  -0.6 

15.62    .33 

35.9    1.3 

57.16    .31 

40.8    1.4 

25.50    .31 

46.0    1.4' 

80.7 

57.98 

.77 

62.8  -W-l 

15.95    .39 

34.9    0.7 

57.47    .30 

39.6    1.1 

25.81    .30 

44.8    1.1 

Mar.    1.7 

58.73 

.73 

63.2 

0.8 

16.26    .30 

34.4-0  J) 

57.77    .99 

38.7    0.7 

26.10    .99 

43.9    0.7: 

11.7 

59.44 

.67 

64.3 

1.4 

16.55    .28 

34.4  +0.3 

58.05    .97 

38.2  -0.3 

26.38    J87 

43.3  -0.4 

ai.7 

60.07 

.58 

66.0 

1.9 

16.82    .95 

35.0    0.8 

58.30    .94 

38.0    0.0 

26.65    .25 

43.1     0.0 

31.6 

60.60 

.48 

68.2 

9.4 

17.06    .99 

.  35.9    IJt 

58.54    .99 

38.2  +0.3 

26.88    jsa 

43.2+^.3' 

Apr.  10.6 

61.03 

.37 

70.8 

S.7 

17.27    .19 

37.3    1.5 

58.75    .19 

36.7    0.6 

27.10    .90 

43.6    0.A 

20.6 

61.34 

JSi 

73.7 

3.0 

17.46    .16 

39.0    1.8 

58.93    .17 

39.5    0.0 

27.29    .17 

44.3    0.8 

30.5 

61.53  +.13 

76.7 

3.1 

17.59    .19 

41.0    9.0 

59.08    .14 

40.4     1.0 

27.44    .15 

45.1     1.0 1 

May  10.5 

61.60 

.00 

79.9 

3.1 

17.70    .09 

43.1    9.1 

59.21    .11 

41.6    1.9 

27.58    .19 

46.2    l.i 

20.5 

61.54- 

-.11 

82.9 

3.0 

17.77    .06 

45.2    9J2 

59.30    .08 

43.8    1J2 

27.68    .00 

47.3     1.1 

30.5 

61.37 

JB 

85.9 

9.8 

17.81  +.02 

47.4    9.1 

59.37    .05 

44.0     1J9 

27.75    .06 

48.5     1J2 

June   9.4 

61.09 

.33 

88.6 

9.5 

17.81  -.01 

49.5    9.0 

59.40 +.03 

45.3    1.9 

27.79  +.03 

49.6     iJ9 

19.4 

60.72 

.43 

91.0 

9.9 

17.78    .04 

51.4     1.8 

59.41  -.01 

46.5    1.9 

27.81    .00 

50.8    1.1 

29.4 

60.25 

.50 

93.0 

1.8 

17.72    .08 

53.1     1.6 

59.38    .04 

47.6    1.1 

27.79  -.03 

51.8    1.0 

July    9.4 

59.71 

.57 

94.6 

1.3 

17.63    .11 

54.6    1.3 

59.32    .07 

48.6    0.9 

27.74    .06 

52.8    ILO 

19.3 

59.11 

.68 

95.6 

0.8 

17.51    .13 

55.8    1.0 

59.24    .09 

49.5    0.8 

27.66    .09 

.53.6    0.8 

29.3 

58.47 

.66 

96.2  +0.3 

17.37    .15 

56.7    0.7 

59.14    .19 

50.2    0.6 

27.56    .11 

54.3    0.6 

Aug.   8.3 

57.79 

.69 

96.3  -0.9 

17.21    .17 

57.2  +0.4 

59.01    .14 

50.7    0.4 

27.43    .13 

54.8    0.4 

18.2 

57.08 

.71 

95.8 

0.7 

17.03    .18 

57.4    0.0 

58.86    .15 

51.0  +0.9 

27.29    .15 

55.2    0.3 

28.2 

56.40 

.68 

94.8 

1.9 

16.85    .18 

57.2  -<».4 

58.71    .15 

51.2    0.0 

27.14    .15 

55.4+41.1 

Sept.   7.2 

55.73 

.65 

93.3 

1.7 

16.66    .18 

56.7    0.7 

56.56    .15 

51.1  -0J8 

26.98    .15 

55.3  -0.1 

17.2 

55.10 

.61 

91.3 

9.9 

16.49    .16 

55.8    1.1 

58.41    .14 

50.8    0.4 

26.83    .14 

55.1    0.3, 

27.1 

54.52 

.54 

88.9 

9.6 

16.34    .14 

54.5    1.5 

58.28    .12 

50.2    0.6 

26.70    .19 

54.6    0.6! 

Oct.     7.1 

54.01 

.46 

86.0 

3.0 

16.21    .11 

52.9    1.8 

58.17    .09 

49.5    0.0 

26.59    .09 

54.0    QJ» 

17.1 

53.60 

.36 

82.8 

3.4 

16.12    .07 

50.9    9.1 

58.10    .05 

48.4    1.1 

26.51    .06 

53.1     1.0 

27.1 

53.29 

J& 

79.3 

3.6 

16.07  -.02 

48.6    9.4 

58.06  -.01 

47.2    1.4 

26.47  -.01 

51.9    1.3 

Nov.  ^.0 

53.10  - 

-.19 

75.6 

3.8 

16.07  +.03 

46.0    9.7 

58.08  +.04 

45.7    1.6 

26.48 +.03 

50.5    1.5 

16.0 

53.04  +.01 

"71.7 

3.9 

16.12    .08 

43.2    9.9 

58.14    .08 

43.9    1.8 

26.53    .08 

48.9    1.7 

26.0 

53.12 

.14 

67.8 

3.0 

16.23    .13 

40.2    3.0 

58.25    .13 

42.0    9.0 

26.64    .13 

47.1     1.9  j 

Dec.    5.9 

53.33 

J» 

63.9 

3.8 

16.39    .18 

37.2    3.1 

58.41    .18 

39.9    9.1 

26.80    .18 

45^1     9jO 

15.9 

53.68 

.41 

60.2 

3.6 

16.60    jsa 

34.1    3.0 

58.61    .23 

37.7    S.9 

26.99    .S3 

43.0    9.1 

25.9 

54.15 

.53 

56.8 

3.9 

16.85    .97 

31.1     9.9 

58.86    .96 

35.4    9.9 

27.23    .96 

40.9    9.9 

35.9 

54.73  +.03 

53.8-SI.6 

17.14  +.30 

28.2  Hi.7 

59.13  +.29 

33.2  Hi.2 

27.51  +.98 

38.7-9.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*^Ur8«B  Mindris. 

e  Corone  Borealis. 

6  Scorpii. 

/?!  Scorpii. 

Mean 
Solar 
Date. 

1 

Riffht 
AsoeoiUm. 

l>eeIioatIon 
iVorlA. 

Right 
Ascension. 

DeeUnstion 
North, 

Rigbt 
Ascension. 

Declination 
South, 

Right 
Ascension. 

Declination 
South, 

h      m 

15  48 

78  id 

h      m 

15  52 

o         / 

27  14 

h      m 

15  52 

o 

22 

15 

h      m 

15  57 

19  27 

Jan.     1.9 

36.88  +.71 

62.'l  -3.1 

s 
15.50  +.97 

56.0  -9.9 

8 

43.82  +.99 

10'.8 

+0.9 

8 

57.56  +.99 

5.0  +1.0 

11.9 

37.67    .87 

59.2    9.7 

15.79    .30 

53.2     9.6 

44.13 

.39 

11.8 

1.1 

57.86 

.31 

6.1     1.1 

21.8 

38.61    .96 

56.8    9.1 

16.10    .39 

50.8     9.3 

44.46 

.33 

12.9 

1.9 

58.18 

.33 

7.3    1.9 

31.8 

39.64  1.07 

54.9    1.5 

16.42    .33 

48.7     1.9 

44.79 

.34 

14.1 

1.9 

58.52 

.33 

8.6     1.9 

Feb.  10.8 

40.75  1.19 

53.8    0.8 

16.75    .33 

47.0    1.4 

45.14 

.34 

15.3 

1.9 

58.85 

.33 

9.8    1.9 

20.8 

41.88  1.19 

53.2  -0.9 

17.08    .39 

45.9    0.9 

45.47 

.33 

16.6 

1.9 

59.18 

.33 

11.0     1.9 

Mar.    1.7 

42.99  1.06 

53.4  +0.5 

17.40    .31 

45.3  -0.3 

45.80 

.39 

17.8 

1.1 

59.50 

.31 

12.1     1.1 

11.7 

44.05  1.01 

54.2    l.l 

17.70    .99 

45.2  +0.9 

46.10 

.30 

18.9 

1.1 

59.81 

.30 

13.2    1.0 

21.7 

45.02    .01 

55.6    1.7 

17.98    .27 

45.7    0.7 

46.40 

.96 

19.9 

0.9 

60.09 

.98 

14.1     0.8 

31.6 

45.86    .77 

57.6    9.9 

18.24    .94 

46.6    1.1 

46.66 

.95 

20.8 

0.8 

60.36 

.96 

14.8    0.7 

Apr.  10.6 

46.56    .69 

60.0    9.6 

18.47    jn 

47.9    1.5 

46.91 

.93 

21.6 

0.7 

60.60 

J23 

15.5    0.6 

20.6 

47.09    .44 

62.8    9.9 

18.66    .18 

49.5    1.8 

47.12 

.90 

22.3 

0.6 

60.82 

.90 

16.0    0.5 

30.6 

47.45    .36 

65.7    3.1 

18.83    .15 

51.5    9.0 

47.32 

.18 

22.9 

0.5 

61.01 

.18 

16.4    0.4 

Hay  10.5 

47.62  +.06 

68.9    3.1 

18.96    .11 

53.6    9.9 

47.48 

.15 

23.4 

0.5 

61.18 

.15 

16.7    0.3 

20.5 

47.60  -.11 

72.0    3.1 

19.05    .08 

55.8    9.9 

47.61 

.11 

23.8 

0.4 

61.31 

.19 

17.0    0.9 

30.5 

47.41     .96 

75.0    9.9 

19.12    .04 

58.1     9.9 

47.70 

.08 

24.1 

0.3 

61.41 

.09 

17.2    0,1 

June   9.5 

47.04    .45 

77.9    9.7 

19.14  +.01 

60.3    9.1 

47,77 

.05 

24.4 

0.3 

61.48 

.05 

17.3  +0.1 

19.4 

46.51    .60 

80.4    9.4 

19.13 -.03 

62.3    9.0 

47.80  +.01 

24.7 

0.9 

61.52  +.09 

17.4    0.0 

29.4 

45.84    .74 

82.7    9.0 

19.08    .06 

64.2    1.7 

47.80- 

-.09 

24.8 

0.1 

61.52- 

-.09 

17.4    0.0 

July    9.4 

45.04    .86 

84.5    1.6 

19.00    .09 

65.8    1.5 

47.76 

.06 

25.0  40.1 

61.48 

.05 

17.4  -0.1 

19.3 

44.13    .05 

85.9    1.1 

18.89    .19 

67.2    1.9 

47.68 

.09 

25.0 

0.0 

61.41 

.06 

17.4    0.1 

29.3 

43.14  1.09 

86.8    0.6 

18.76    .15 

68.3    0.9 

47.58 

.19 

25.0 

-0.1 

61.31 

.11 

17.3     0.9 

Aug.   8.3 

42.08  1.07 

87.1  +0.1 

18.60    .17 

69.0    0.5 

47.45 

.14 

24.9 

0.9 

61.19 

.13 

17J2    0.9 

18.3 

40.99  1.10 

87.0  -0.4 

18.42    .18 

69.4  +0.9 

47.30 

.15 

24.7 

0.9 

61.05 

.15 

16.9    0.3 

28.2 

39.88  1.10 

86.4    0.9 

18.23    .19 

69.4  -0.9 

47.14 

.16 

24.4 

0.3 

60.89 

.l(j 

16.7    0.3 

Sept.  7.2 

38.79  1.07 

85.2    1.4 

18.04    .19 

69.0    0.6 

46.98 

.16 

24.1 

0.4 

60.72 

.16 

16.4    0.3 

17.2 

37.74  1.09 

83.5    1.9 

17.86    .18 

68.2    0.9 

46.82 

.15 

23.7 

0.4 

60.57 

.15 

16.1     0.3 

27.2 

36.76    .94 

81.4     9.3 

17.69    .16 

67.1     1.3 

46.68 

.13 

23.2 

0.4 

60.43 

.13 

15.8    0.3 

Oct.     7.1 

35.87    .83 

78.8    9.8 

17.54    .13 

65.6    1.7 

46.56 

,10 

22.8 

0.4 

60.31 

.10 

15.5    0.3 

17.1 

35.10    .70 

75.9    3.1 

17.43    .09 

63.8    9.0 

46.47 

.06 

22.5 

• 

0.3 

60.22 

.06 

15.2    0.9 

27.1 

34.47    .55 

72.6    3.4 

17.35  -.05 

61.6    9.3 

46.43  - 

-.09 

22.2 

0.9 

60.18- 

-.09 

15.1  -0.1 

Not.    6.0 

34.00    .37 

69.0    3.7 

17.33    .00 

59.1     9.6 

46.44  +.04 

22.0  -0.1 1 

60.18  +.03 

15.1     0.0 

16.0 

33.72 -.18 

65.3    3.8 

17.35  +.05 

56.4    9.8 

46.51 

.09 

21.9 

0.0 

60.24 

.08 

15.2  +0.9 

26.0 

33.64  +.09 

61.4    3.8 

17.43    .11 

53.5    3.0 

46.63 

.14 

22.1  40.9 

60.35 

.14 

15.5    0.4 

Dee.   6.0 

33.75    sa 

57.6    3.8 

17.56    .16 

50.4    3.1 

46.80 

.19 

22.4 

0.4 

60.51 

.19 

16.0    0.6 

15.9 

34.08    .49 

53.9    3.6 

17.75    .91 

47.3    3.1 

47.01 

.94 

23.0 

0.6 

60.72 

.93 

16.6    0.8 

25.9 

34.59    .60 

50.3    3.3 

17.98    .95 

44.3    3.0 

47.27 

.96 

23.7 

0.8 

60.97 

.97 

17.5    0.9 

[          35.9 

35.28  +.76 

47.2  -3.0 

18.24  +.98 

41.4  -9.8 

47.57  +.31 

24.6  +1.0 

61.26  +.30 

18.5  +1.1 

39 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WA8HINGIW. 

*Groombridge  3380. 

6  Opbiucbi. 

T 

Eierculis. 

a  Scorpii. 
(Antares.) 

Mew 
Solar 
Date. 

\ 

1 

Right 
Aitoenaion. 

Declination 
North. 

Right 
Afloenaion. 

Declination 
S(nak. 

Right 
Asoenaion. 

Declination 
Nort/L 

Right 
Asceniion. 

Declination 
Smuk, 

h 

16 

m 

5 

O           1 

68    8 

h 

16 

m 

7 

O           1 

3  21 

h 

16  ] 

m 

L5 

46  36 

h      m 

16  21 

o 

26 

1 

8 

4«n.     1.9 

55.93 +.41 

40.5  -^.3 

• 

36.86 +.96 

43.7  +1.7 

8 

51.38  +.97 

61.3  -3.3 

31.31  ■ 

I-.9B 

W'o+«.s  1 

11.9 

56.39 

.49 

37.4     9.9 

36.53 

JW 

45.4    1.7 

51.68 

.39 

58.2    3.0 

31.61 

.31 

38.6 

0.7 

21.6 

56.98 

.56. 

34.7    9.4 

36.83 

.30 

47.1     1.6 

52.02 

.35 

55.4     9.6 

31.93 

.33 

:)9.4 

0.8 

31.8 

57.51 

.61 

32.5     1.8 

37.14 

.31 

48.7    1.5 

52.38 

.37 

53.0     9.1 

32.87 

.34 

40.3 

0.9 

feb,  10.8 

58.15 

.64 

31.0    1.9 

37.45 

.31 

50.8    1.3 

52,77 

.39 

51.2    1.5 

32.62 

.34 

41.8 

1.0 

80.8 

58.80 

.es^ 

30.1  -OJ 

37.76 

.31 

51.4    1.1 

53.16 

.30 

50.0    0.9 

38.96 

.34 

48.8 

1.0 

Mar.    1.7 

59.45 

.63 

89.9  +0.1 

38.06 

.30 

52.4    0.8 

53.55 

.38 

49.5  -0.9 

33.30 

.33 

43.8 

1.0 

11.7 

60.07 

.60 

30.4    -0.7 

38.35 

.98 

53.1    0.6 

53.92 

.36 

49.6  +0.4 

33.63 

.39 

44.1 

0.9 

81.7 

60.65 

.55 

31.5    1.4 

38.63 

.96 

53.5  +0.3 

54.87 

.34 

.50.3    1.0 

33.94 

.30 

45.0 

0.9 

31.6 

61.17 

.48 

33.2    9.0 

38.88 

.94 

53.7    0.0 

54.60 

.31 

51.5    1.5 

34.24 

.98 

45.8 

0.8 

Apr.  10.6 

61.68 

.41 

35.5    9.4 

39.18 

.98 

53.6  H>.9 

54.89 

.97 

53.3    9.0 

34.51 

J» 

46.6 

0.7 

SJ0.6 

61.98 

.32 

38.1    9.8 

39.33 

.90 

53.3    0.4 

55.13 

.93 

55.6    9.4 

34.76 

.94 

47.3 

0.7 

ao.6 

68.86 

.93 

41.0    3.0 

39.51 

.17 

52.8    0.5 

55.34 

.18 

58.1    9.6 

34.99 

.91 

48.0 

0.6 

May  10.5 

62.43 

.13 

44.1    3.1 

39.67 

.14 

52.2    0.7 

55.50 

.14 

60.9    9.8 

35.18 

.18 

48.6 

03 

80.5 

62.51  -^.03 

47.8    3.9 

39.80 

.11 

51.5    0.8 

55.61 

.00 

63.7    9.9 

35.35 

.15 

49.8 

0.5 

30.5 

68.50- 

-.06 

50.4    3.1 

39.90 

.06 

50.7    0.8 

55.67  +.04 

66.7    9.9 

35.48 

.11 

49.7 

0.5 

4un9   9.5 

62.38 

.16 

53.4    9.9 

39.97 

.05 

49.9    0.8 

55.68- 

-.09 

69.5    9.8 

35.58 

.06 

50.8 

0^ 

19.4 

62.18 

.94 

56.8    9.6 

40.00  +.0^ 

49.1    0.8 

55.65 

.06 

72.2    9.6 

35.64  +.04 

50.6 

0.4 

^.4 

6L89 

.33 

58.7    9.3 

40.01  - 

-.01 

48.4    0.7 

55.56 

.11 

74.7    9.3 

35.66 

.00 

51.0 

0.4 

4ttly   9.4 

61.53 

.40 

60.8    1.9 

39.97 

.04 

47.7    0.7 

55.44 

.15 

76.9    9.0 

35.64- 

-.04 

51.3 

0^ 

19.3 

61.10 

.46 

62.5    1.5 

39.91 

.07 

47.1    0.6 

55.87 

.19 

78.7    ».6 

35.58 

.07 

51.6 

0J9 

89.3 

60.61 

.51 

63.8    1.0 

39.88 

.10 

46.5    0.5 

55.06 

.99 

80.1    1.9 

35.49 

.11 

51.8+0.1  1 

Aug.   8.3 

60.08 

.55 

64.6  +0.5 

39.70 

.13 

46.1    0.4 

54,83 

.95 

81.1    0.8 

35.37 

.13 

51.9 

0.0  1 

18.3 

59.51 

.57 

64.8    0.0 

39.57 

.14 

45.7    0.3 

54.56 

.97 

81.7  +0.3 

35.28 

.16 

51.9  H>.i  1 

88.8 

58.93 

.56 

64.6  H).5 

39.48 

.15 

45.5  -0.9 

54.89 

.96 

81.8  -OJi 

35.05 

.17 

51.7 

OJi 

Sept.  7.8 

58.35 

.56 
.55 

63.8    1.1 

39.86 

.16 

45.4    0.0 

54.00 

.98 

81.3    0.6 

34.88 

.17 

51.5 

0^ 

17.8 

57.78 

68.4    1.6 

39.11 

.15 

45.4  +0.1 

53.78 

.97 

80.5    1.1 

34.70 

.17 

51.2 

0.4 

87.8 

57.84 

.51 

60.6    9.0 

38.96 

.13 

45.6    0.9 

53.46 

.95 

79.1     1.6 

34.54 

.15 

50.8 

0.4 

Oct.    7.1 

56.75. 

.4« 

58.4    9.5 

38.84 

.11 

45.9    0.4 

53.22 

.98 

77.3    9.0 

34.40 

.19 

50.3 

0^ 

17.1 

56.38 

.36 

55.7    9.9 

38,75 

.07 

46.4    0.6 

53.01 

.18 

75.0    9.4 

34,89 

.06 

49.8 

0.5 

87.1 

55.97 

.30 

58.6    3.3 

3a70- 

-.08 

47.1    9.8 

58.85 

.13 

72.4    9.8 

34.82- 

-.04 

49-4 

0.4 

Not.   6.0 

55.71 

.91 

49.2    3.5 

38.69  +.01 

48.0    1.0 

52.75 

.07 

69.4    3.1 

34.80  +«0l 

49.0 

M 

16.0 

55.55  - 

-.10 

45.5    3.7 

33.72 

.06 

49.0    1.9 

52.71  - 

-.01 

66.1     3.4 

34.84 

.06 

48.7 

o.a 

86.0 

55.51  -l-.oi 

41.7     3.9 

38.81 

.11 

50.3    1.4 

52.72  +.06 

62.6    3.6 

34.33 

.19 

48.5 

-0.1 

9eo.    6.0 

55.58 

.13 

37.8     3.9 

3a95 

.16 

51.8    1.5 

52.81 

.19 

59.0    3.6 

34.47 

.17 

4a5  +«Li  1 

1^.9 

55.77 

.94 

34.0    3.8 

39.13 

.90 

53.4    1.6 

52.96 

.18 

55.3    3.6 

34.67 

.99 

48.7 

OJ 

86.9 

56.06 

.35 

30.3     3.5 

39.36 

•9f 

55.1    1.7 

53.18 

.94 

51.8    3.5 

34.91 

.96 

'D.0 

0.4 

i          33.9 

56.46  4-.44 

86.9  ^3.9 

^.62  +.97 

56.8  +1.7 

53.45  +.99 

48.4  -3.9 

35.20  +.99 

49.5  +«.» J 

■■                      W   9- 

■■•M^H 
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APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan. 


Feb. 


1.9 
11.9 
21.8 
31.8 
10.8 


ij  Draebnis. 


Bight 
Ascratloii. 


Declination 
NoTtk. 


90.8 
Mat.  1.7 
11.7 
81.7 
31.7 

Apr.  10.6 
80.6 
30.6 

May  10.5 
20.5 

'  30.5 
Jone   9.5 
19.4 
29.4 
July    9.4 

19.4 
29.3 
Aug.  8.3 
18.3 
28.2 

Sept,  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Not.    6.1 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35.9 


h     m 

16  22 


13.21  -f  .a 

13.57  .» 

13.99  .45 

14.46  A 

14.97  .SSi 


15.50 
16.02 
16.53 
17.01 
17.46 


.53 
.59 

.50 


O  I 

61  47 


/r 


*A  Draeonis. 


Right 
AflcondoD. 


.49 


17.85  .36 
18.18  .30 
18.44  .33 
18.64    .15 

18.75  +.08 

18.79    .00 

18.76  -.07 
18.66  .14 
18.48  .91 
18.24    .97 


17.94 
17.59 
17.20 
16.78 
16.33 


.39 
.37 
.41 
.43 
.45 


15.88  .45 

15.44  .44 

15.01  .41 

14.62  .37 

14.27  .39 

13.98    .9b 

13.77  .17 
13.64  -.09 
13.59  .00 
13.64  +.09 

13.78  .18 
14.01  .97 
14.32  +.34 


66.4  -3.4 

63.1  3.1 

60.2  9.6 

57.8  9.1 
56.0    1.4 

54.9  0.6 

54.4  -0.1 

54.7  +0.5 

55.5  1.9 
57.0    1.7 

59.0  9.9 

61.5  9.6 
64.2  9.9 
67.2  3.1 

70.4  3.9 

73.6  3.1 
76.6    3.0 

79.5  9.8 

82.2  9.5 
84.5    9.1 

86.4  1.7 
88.0    1.3 

89.0  0.8 

89.5  +0.3 

89.6  H).9 

89.1  0.7 
88.1  1.3 
86.6  1.8 
84.6  9.9 
82.1  9.7 

79.3  3.0 
76.0  3.4 
72.5  3.6 

68.8  3.8 

65.0  3.8 

61.1  3.8 

57.4  3.6 

53.9  -3.3 


h      m 

16  28 


11.62  +.36 
12.03  .46 
12.54  .54 
13.12  .00 
13.75    .65 


14.41 
15.08 
15.74 
16.36 
16.93 


.«7 
.06 
.64 
.60 
.54 


17.43  .46 
17.85  .38 
18.18  .96 
18.42  .18 
18.55  +.08 

18.58  -.09 
18.51  .19 
18.34  .» 
18.08  .30 
17.73    .30 


17.30 
16.81 
16.27 
15.68 
15.07 

14.44 
13.82 
13.23 
12.67 
12.18 


.46 
.59 
.57 
.60 
.69 

.09 
.61 
.58 
.59 
.46 


11.76  .38 
11.43  .98 
11.20  .17 
11.08  -.05 

11.09 +.07 

11.22  .18 
11.46  .30 
11.81  +.40 


DoelfauktIoB 


^  Ophiachi. 


o         * 

69    2 


ti 


32.4  -3.5 

29.1  3.1 

26.2  9.6 
23.9  9.1 
22.1  1.5 

90.9  0.8 

20.5  -0.1 
20.7  4«.5 
21.5  1.9 
23.0  1.8 

25.0  9Ji 

27.5  9.6 

30.3  9.9 

33.3  3.1 
36.5  3.9 

39.7  3.9 

42.9  3.0 

45.8  9.8 

48.5  9.5 

50.9  9.9 

52.8  1.8 

54.4  1.3 
55.4  0.8 

56.0  +0.3 

56.1  -0.9 

55.6  0.7 

54.6  1.9 
53.1  1.7 
51.1  9.9 

48.7  9.7 


Right 

AflMIUlOB 


45.8 
42.6 
39.1 
35.3 
31.5 


3.0 
3.4 
3.6 
3.8 
3.6 


27.6  3.8 
23.9  3.6 
20.4  -3.3 


h     m 

16  do 


4.50  +.95 
4.77  .98 
5.05  .30 
5.36  .31 
5.67    .31 


5.99 
6.30 
6.60 
6.89 
7,16 

7.42 

7.65 
7.86 
8.05 
8.20 


.31 
.31 

.30 
.98 
.96 

.94 

.99 
.90 
.17 
.14 


8.33  .11 
8.42  .08 
8.48  .04 
8.51  +.01 
8.50  -.03 


8.45 
8.37 
8.26 
8.13 
7.98 

7.82 
7.66 
7.51 
7.37 
7.27 


.06 
.09 
.19 
.14 
.16 

.16 
.16 
.14 
.19 
.09 


7.19  -.05 

7.17  .00 
7.19  +.05 
7.26  .10 
7.38    .14 


7.55 
7.77 
8.01 


.19 
.93 


0edInstioii 


o         / 

10  18 


*a  Trianguli  Aastralis 


Right 


// 


17.2  +1.8 
18.6    1.4 

19.9  1.3 

21.2  1.3 

22.5  1.9 

23.6  1.0 
24.5  0.8 
25.2  0.6 
25.8  0.4 
26.1 -H^g 

26.2  0.0 

26.2  -0.1 
26.0  0.3 

25.7  0.3 

25.3  0.4 


24.8 
24.4 
23.9 
23.4 
23.0 


0.5 
0.5 
OJS 
0.4 
0.4 


22.6  0.4 

22.3  0.3 
22.0  0.3 

21.7  0.9 
21.5  0.9 

21.4  0.1 
21.3  -0.1 

21.2  0.0 

21.3  +0.1 

21.5  OJQ 

21.8  0.4 
22.3  0.5 

22.9  0.7 
23.7  0.9 

24.6  1.0 

25.7  1.9 
27.0  1.3 
28.3  +1.3 


h      m 

16  35 


2.84 +.56 
3.44  .64 
4.12  .70 
4.85  .74 
5.60    .77 


Declination 
South, 


6.38 
7.16 
7.92 
8.65 
9.34 

9.99 
10.58 
11.09 
11.54 
11.90 


.78 
.77 
.75 
.71 
.671 


.56 
.48 
.40 
.31 


12.16  .99 
12.34  .19 
12.41  +.03 
12.39  -.07 
12.27    .17 


12.05 
11.74 
11.37 
10.92 
10.44 

9.94 
9.44 
8.96 
8.53 
8.18 


.96 
.34 
.41 
.46 
.49 

.50 
.40 
.45 
.36 
.31 


7.91  .31 
7.76  -.09 
7.73 +.03 
7.83  .16 
8.05    .s 

8.40  .40 
8.86    .51 

9.41  +.59 


68  47 


8.0  -1.6 
6.5    1.3 

5.4  0.9 
4.7  -0.5 

4.5  0.0 

4.7  +0.4 
5.2  0.6 
6.2    1.1 

7.6  1.5 
9.2    1.8 


11.1 
18.2 
15.6 
18.2 
90^8 


9.0 
9.3 
9.5 
9.6 
9.7 


23.5  9.7 

26.2  9.7 

98.8  9.6 

31.3  9.4 

33.6  9.9 

35.6  1.9 

37.3  1.5 

38.7  1.1 
39.6  0.7 
40.1  +0.9 

40.1  -0.3 
39.6  0.7 
38.6  1.9 

37.2  1.6 

35.4  1.9 

33.3  9.9 

31.0  9.4 

28.6  9.5 

26.1  9.4 

93.7  9.3 

91.4  9.1 
19.4  1.8 
17.7  -1.5 


«JhMB^MJk. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ri  Herculis. 

ic( 

3phiuclii. 

d  Herculis. 

*e  Ursae  Minorii. 

Mean 
Date. 

1 

Right 
Aflceniion. 

Declination 
Nmk. 

Right 
Ascension 

Declination 
North, 

Right 
Aicension. 

Declination 
North, 

Right 
Aacention. 

Declination 
North, 

h      m 

16  38 

o 

39 

1 

9 

h      m 

16  51 

o         / 

9  34 

h      m 

16  56 

33  45 

h      m 

16  58 

o 

82 

14 

Jan.     1.9 

28.35  +.94 

55.8  -3.3 

8 

34.43  +.91 

32.2  -9.9 

50.53  +.91 

13.8  -3.1 

63.18 +.55 

30.2 

-3.5 

11.9 

28.61    .98 

52.6 

3.0 

34.67 

.95 

30.0     9.9 

50.76 

.95 

10.7     9.9 

63.88    .84 

26.9 

3.9 

21.9 

28.90    .31 

49.8 

9.7 

34.93 

.97 

27.9     9.0 

51.03 

.98 

7.9    9.6 

64.86  l.io 

23.9 

9.8 

31.8 

29.23    .33 

47.3 

9.9 

35.21 

.99 

26.0    1.8 

51.33 

.31 

5.4     9.9 

66.08  1.30 

21.3 

9.3 

Feb.  10.8 

29.57    .35 

45.4 

1.7 

35.50 

.30 

24.4     1.5 

51.65 

.39 

3.4     1.8 

67.49  1.47 

19.3 

1.7 

20.8 

29.92    .35 

44.0 

1.1 

35.80 

.30 

23.1     1.1 

51.98 

.33 

1.9      1.9 

69.03  1.58 

17.9 

1.1 

Mar.    1.8 

30.27    .35 

43.1  -0.5 

36.11 

.30 

22.1    0.7 

52.31 

.33 

0.9    0.7 

70.65  1.63 

17.2 

-0.4 

11.7 

30.62    .34 

42.9  +0.1 

36.40 

.99 

21.6  H).3 

52.64 

.39 

0.5  -O.i 

72.29  1.61 

17.1+«.9|| 

81.7 

30.95    .39 

43.3 

0.7 

36.69 

.98 

21.5  +0.1 

52.96 

.31 

0.7  -H).5 

73.88  1.54 

17.6 

0.8  1 

31.7 

31.26    .30 

44.3 

1.9 

36.96 

.96 

21.7    0.4 

53.26 

.99 

1.5    1.0 

75.37  1.41 

18.8 

1.4 

Apr.  10.7 

31.55    .97 

45.8 

1.7 

37.22 

.95 

22.3    0.8 

53.55 

.97 

2.7     1.5 

76.71  IM 

20.5 

9.0 

20.6 

31.80    .94 

47.7 

9.1 

37.46 

.93 

23.3    1.1 

53.80 

.94 

4.4     1.9 

77.85  1.09 

22.7 

9.4 

30.G 

32.02    .90 

49.9 

9.4 

37.67 

.90 

24.4    1.3 

54.03 

.91 

6.4    9.9 

78.75    .78 

25.3 

9.7 

May  10.6 

32.20    .16 

52.5 

9.6 

37.86 

.17 

25.8    1.4 

54.23 

.16 

8.8     9.4 

79.40    .51 

28.2 

3.0 

20.5 

32.34    .19 

55.2 

9.7 

38.02 

.15 

27.3    1.6 

54.39 

.14 

11.3     9.6 

79.78  +.93 

31.2 

3.1 

30.5 

32.44    .08 

57.9 

9.8 

38.15 

.11 

28.9    1.6 

54.51 

.10 

14.0     9.6 

79.87  -.05 

34.4 

3.1 

June   9.5 

32.49  +.03 

60.7 

9.7 

38.25 

.08 

30.6    1.6 

54.59 

.06 

16.6     9.6 

79.68    .33 

37.5 

3.1. 

19.5 

32.50  -.01 

63.4 

9.6 

38.31 

.04 

32.1     1.5 

54.63 +.09 

•  19.2     9.5 

79.21    .60 

40.5 

9.9 

29.4 

32.47    .06 

65.8 

9.4 

38.34  +.01 

33.6     1.4 

54.63- 

-.09 

21.6     9.3 

78.48    .85 

43.3 

9.7 

July    9.4 

32.39    .10 

68.1 

9.1 

38.33- 

-.03 

35.0     1.3 

54.58 

.07 

23.9    9.1 

77.51  1.08 

45.8 

"i 

19.4 

32.27    .14 

70.0 

1.8 

38.28 

.06 

36.2    1.1 

54.49 

.11 

25.9     1.8 

76.32  1.98 

48.0 

9.0 

29.4 

32.11    .1? 

71.6 

1.4 

38.20 

.09 

37.3    0.9 

54.37 

.14 

27.5    1.5 

74.94  1.46 

49.8 

1.6 

Aug.    8.3 

31.92    .so 

72.8 

1.0 

38.09 

.19 

38.1     0.7 

54.21 

.17 

28.9     1.1 

73.41  1.60 

51.2 

1.1 

18.3 

31.71    .99 

73.6 

0.6 

37.96 

.15 

38.7    0.5 

54.02 

.90 

29.8    0.8 

71.74  1.71 

52.1 

0.6 

26.3 

31.48    .94 

74.0  +0.1 

37.80 

.16 

39.1  +0.3 

53.81 

.93 

30.4  +0.3 

69.99  1.78 

52.5+oji  1 

8«pt.   7.2 

31.23    .95 

73.9  -0.3 

37.63 

.17 

39.2    0.0 

53.59 

.93 

30.5  -0.1 

68.19  1.81 

52.4 

•    1 
-«.3 

17.2 

30.98    .94 

73.4 

0.7 

37.46 

.17 

39.1  -«.9 

53.36 

.99 

30.2    0.4 

66.38  1.79 

51.8 

0.8 

27.2 

30.74    .93 

72.4 

1.9 

37.29 

.16 

38.8    0.5 

53.14 

.99 

29.5    0.9 

64.61  1.74 

50.7 

1.3 

Oct.     7.2 

T)0.53    .91 

71.0 

1.6 

37.14 

.14 

38.2    0.8 

52.93 

.90 

28.4     1.3 

62.90  1.64 

49.1 

1.8  i 

17.1 

30.33    .17 

69.1 

9.1 

37.01 

.11 

37.3    1.0 

52.74 

.17 

26.8    1.8 

61.32  1.50 

47.1 

9.3 

1 

27.1 

30.18    .13 

66.8 

9.4 

36.91 

.08 

36.1     1.3 

52.60 

.13 

24.9    9.1 

59.90  1.39 

44.G 

1 
9.7  ! 

Nov.    6.1 

30.08    .08 

64.2 

9.8 

36.85- 

-.04 

34.7    1 5 

52.49 

.08 

22.6    9.5 

58.67  1.11 

41.7 

3.0  > 

16.1 

30.03  -.08 

61.3 

3.1 

36.84  +.01 

33.0    1.8 

52.43  - 

-.03 

19.9     9.8 

57.68    .85 

38.5 

3.3 

26.0 

30.03  +.04 

58.1 

3.3 

36.87 

.06 

31.2    9.0 

52.43  +.09 

17.0     3.0 

56.96    .57 

35.1 

3.5 

Dec.    6.0 

30.10    .09 

54.7 

3.4 

36.95 

.11 

29.1    9.1 

52.48 

.08 

13.9    3.9 

56.54 -JJ7 

31.5 

3.7 

16.0 

30.22    .15 

51.3 

3.4 

37.09 

.15 

26.9    9.9 

52.58 

.13 

10.6    3.9 

56.43  +.04 

27.8 

3.7 

25.9 

30.41    .91 

47.9 

3.4 

37.26 

.10 

24.7    9.9 

52.74 

.18 

7.4     3.9 

56.63    .36 

24.1 

3.6 

35.9 

30.64  +.95 

44.6 

-3.9 

37.48  +.93 

22.5  -9.9 

52.95  +.2^ 

4.2  -3.1 

57.14  +.66 

20.6 

-3.4 
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Mean 
Solar 
Date. 


a^  Herculis. 


Right 
Aaeenikm. 


Jan.  1.9 
11.9 
21.8 
31.8 

Feb.  10.8 

20.8 
Mar.  1.8 
11.7 
21.7 
31.7 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.5 

30.5 
Jane   9.5 
19.5 
29.4 
July    9.4 

19.4 
29.4 
Aag.  8.3 
18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.   6.1 

16.0 

26.0 

Dec.    6.0 

16.0 
25.9 
35.9 


h      m 

17     8 


46.51  +J9D 
46.r3  .93 
46.98  .S6 
47.25  J98 
47.54    M 


47.84 
48.14 
48.44 
48.73 
49.02 

49.28 
49.53 
49.76 
49.96 
50.14 


.30 
.30 
.30 
.99 
.97 

.96 
.94 
.91 
.19 
.16 


50.28  .13 
50.39  .09 
50.46  .06 
50.50  +.03 
50.50  -.09 


50.46 
50.39 
50.28 
50.14 
49.98 

49.81 
49.63 
49.45 
49.28 
49.13 


.06 
.09 
.19 
.15 
.17 

.18 
.18 
.17 
.16 
.13 


49.02  .10 
48.94  .06 
48.91 -.01 
48.92  +.04 
48.98  %09 

49.09  .13 
49.25  .18 
49.45  +.91 


Deelinatlon 
North. 


o         / 

14  32 


14.7  -9.5 

12.3    9.3 

10.1     9.1 

8.0     1.9 

6.3  1.6 

4.9  1.9 
4.0    0.8 

3.4  -0.3 
3.3  +0.1 
3.6    0.5 


440phiuchi. 


4.4 
5.5 
6.9 
8.5 
10.3 

12.1 
14.1 
15.9 
17.7 
19.4 

20.9 
22.1 
23.2 
24.0 
24.5 


0.9 
.9 
.5 
.7 

.8 

.9 
.9 
.8 
.7 
.6 

.4 
.9 
0.9 
0.6 
0.4 


24.7  -H).l 
24.6  -0.3 
24.3    0.5 

23.6  0.8 

22.7  1.1 


21.4 
19.8 
18.0 
16.0 
13.7 


1.4 
1.7 
1.9 
9.9 
9.3 


11.3  9.4 
8.9  9.4 
6.4  -9.4 


Bight 
Aflcenftion. 


h      m 

17  18 


30.68  +.93 
30.93  J» 
31.21  .99 
31.51  .31 
31.83    .39 


32.16 
32.49 
32.82 
33.15 
33.47 

33.77 
34.06 
34.33 
34.58 
34.79 


.33 
.33 
.33 
.39 
.31 

.30 
.98 
.96 
.93 
.90 


34.98  .17 
35.13  .13 
35.25  .10 
35.32  .05 
35.36  +.01 

35.35  -.03 
35.30  .07 
35.21  .11 
35.08  .14 
34.93    .16 

34.76  .17 

34.59  .18 

34.41  .17 

34.24  .15 

34.10  .13 

33.99  .09 

33.92  -.04 
33.90    .00 

33.93  +.06 
34.01    ,11 

34.15  .16 
:M.33  .91 
34.56  +.94 


DecUnallon 
South. 


O  / 

24    3 


// 


14.1  +0.3 
14.5    0.4 

15.0  0.5 

15.5    0.5 

16.1  0.6 


P  Draconis. 


16.7 
17.2 
17.6 
18.1 
18.5 


0.5 
0.5 
0.5 
0.4 
0.3 


18.8  0.3 
19.0     0.9 

19.2  0.9 
19.4    0.9 

19.6  0.9 

19.8  0.9 

20.0  0.9 
20.2  0.9 
20.4  0.9 

20.7  0.9 

20.9  0.9 

21.2  0.9 

21.4  0.9 

21.5  0.1 
21.6 -H.i 

21.7  0.0 
21.6-0.1 
21.5    0.1 

21.3  0.9 

21.1  0.9 

20.9  0.9 
20.7  0.9 
20.5    0.9 

20.4  -0.1 

20.4  'o.o 

20.5  +0.1 
20.7  0.9 
21.0  +0.3 


Bight 
Aseeiudon. 


h      m 

17  27 


29.89  +.18 
30.10  .94 
30.37  .30 
30.69  .34 
31.06    .38 


31.45 
31.85 
32.27 
32.68 
33.08 

33.45 
33.80 
34.10 
34.:)6 
34.57 


.40 
.41 
.41 
.41 
.39 

.36 
.39 

.98 
.94 
.18 


34.73    .13 

34.83  .07 
34.86  +.01 

34.84  -.05 
34.76    .11 


34.62 
34.43 
34.19 
33.91 
33.59 

33.26 
32.91 
32.56 
32.22 
31.91 


.1 

.99 

.96 

.30 

.39 

.34 
.35 
.34 
.39 
.99 


31.63  .95 
31.41  .90 
31.24  .14 
31.13  -.07 
31.09    .00 

31.12 +.07 
31.23  .14 
31.40 +.90 


Declination 
North. 


a  Ophiachi. 


52  23 


42.5  -3.6 
39.0    3.4 

35.7  3.1 

32.8  9.7 

30.4  9.1 

28.5  1.5 

27.3  0.9 

26.7  -0.3 

26.8  +0.4 

27.5  1.0 

28.8  1.6 

30.6  9.1 

32.9  9.5 
35.6    9.8 

38.6  3.0 

41.7  3.1 

44.8  3.9 
48.0  3.1 
51.0  9.9 

53.8  9.7 

56.4  9.4 

58.6  9.0 

60.5  1.6 

61.9  1.9 
62.8    0.7 

63.3  +0.9 
63.3  -0.3 
62.8    0.8 

61.7  1.3 
60.2    1.8 

58.2  9.9 

55.7  9.7 

52.8  3.0 
49.7  3.3 

46.2  3.5 

42.6  3.6 

38.9  3.6 

35.3  -3.5! 


Bight 
Ascenrion. 


h      m 

17  28 


57.35  +.18 
57.56  .92 
57.79  .94 
58.05  .97 
58.32    .98 


58.61 
58.91 
59.21 
59.50 
59.79 

60.07 
60.33 
60.57 
00.79 
60.98 


.99 
.30 
.30 
.99 
.98 

.97 
.95 
.93 

.91 
.18 


61.14  .15 
61.27.  .11 
61.37  .06 
61.42  +.04 
61.44    .00 

61.42  -.04 
61.36  .08 
61.27  .11 
61.14  .14 
60.99    .16 


60.82 
60.64 
60.46 
60.29 
60.14 


.17 
.18 
.18 
.16 
.14 


60.01  .11 
59.92  .07 
59.87  -.09 
59.87  +.09 
59.92    .07 


60.01 
60.15 


.11 
.16 


Deolloation 
North. 

12  39 

16.1  -9.3 

13.8 

9.9 

11.6 

9.1 

9.6 

1.8 

7.9 

1.6 

6.5  1.9 
5.5  0.8 
4.9  -0.4 
4.7  0.0 
5.0  +0.5 


5.7 

6.7 

8.0 

9.5 

11.2 


0.8 
1.9 
1.4 
1.6 
1.8 


13.1  1.8 
14.9  1.9 

16.8  1.8 

18.6  1.7 

20.2  1.6 

21.7  1.4 

23.0  1.9 

24.1  1.0 

24.9  0.7 

25.5  0.4 

253  +0.9 

25.9  -0.1 

25.6  0.4 

25.1  0.7 

24.3  1.0 

23.2  1.9 

21.8  1.5 

20.1  1.8 

18.3  9.0 

16.2  9.9 


13.9 
11.6 


9.3 

9.3 


60.33  +.90:     9.3  -9.3 
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APPAREMt  PLACES  POll  tHE  UPPER  TRAN0IT  AT  WA^nNGTO??. 

♦« 

Draeonis. 

/« 

Hereulis. 

V 

Draeonis 

» 

r 

Draeonis. 

Mean 
Solar 
Date. 

BIglit 
AMenaion. 

Decnnallon 
I9ortk. 

Rlgtit 
Aieeoflloti. 

t>eclliiathm 
iVbfcA. 

Right 

Oedioa'tfMi 
Narik. 

Mgfct 

ASMBBOII. 

Declination 
JVbrO. 

h      m 

17  37 

68  48 

h     m 

17  41 

O            1 

27  47 

h      m 

17  44 

o 

72 

13 

h     m 

17  58 

51  29 

Jan.     1.9 

38.71  +.18 

52.6 

-3.7 

N 

24.73 +.16 

46.2 

-3.0 

8 

9.19 +.17 

ft 

33.7 

-«.7 

35.61  +.14 

7l''9 

-3.6 

11.9 

38.95 

.99 

48.9 

3.5 

24.92 

.90 

43.3 

9.8 

9.43 

.30 

30.1 

3.5 

35.78 

.20 

68.3 

3.4 

21.9 

39.29 

.39 

45.6 

3.9 

25.14 

.94 

40.5 

9.6 

9.80 

.43 

26.7 

3.9 

36.01 

.96 

65.0 

3Jt 

31.9 

39.73 

.48 

42.6 

9.8 

25.39 

.96 

38.0 

9.3 

10.28 

.53 

23.6 

9.8 

36.29 

.31 

62.0 

9.8 

Feb.  10.8 

40.25 

.54 

40.1 

9.9 

25.67 

.99 

35.8 

1.9 

10.86 

.69 

21.1 

9.3 

36.62 

.35 

59.4 

9.3 

20.8 

40.83 

.60 

38.1 

1.6 

25.96 

.30 

34.1 

1.5 

11.52 

.69 

19.0 

1.7 

36.99 

.38 

57.3 

1.8 

Mar.    1.8 

41.46 

.63 

36.8 

1.0 

26.27 

.31 

32.9 

1.0 

12.24 

.73 

17.6 

1.1 

37.37 

.40 

55.8 

1.9 

11.8 

42.10 

.64 

36.1 

-0.3 

26.58 

.31 

32.2  -0.4 

12.98 

.75 

16.9  -0.4 

37.78 

.40 

54.9 

-6J 

21.7 

42.75 

.64 

36.1  -H.S 

26.89 

.31 

32.0  -H.I 

13.73 

.74 

16.8  -fo.3 

38.18 

.40 

54.7  +0.1  1 

31.7 

43.37 

.61 

36.8 

1.0 

27.20 

.30 

32.4 

0.6 

14.47 

.71 

17.4 

0.9 

«lo.OO 

M 

56.2 

0.7 

Apr.  10.7 

43.96 

.56 

38.1 

1.6 

27.49 

.99 

33.3 

1.1 

15.16 

.66 

16.6 

1.5 

38.97 

XI 

56.2 

1.3 

20.6 

44.50 

.50 

40.0 

9.1 

27.77 

.97 

34.6 

1.5 

15.78 

.59 

20.4 

2.0 

39.33 

.84 

57.9 

1.9 

30.6 

44.96 

.43 

42.3 

9.5 

28.03 

.24 

36.4 

1.9 

16.33 

.SO 

22.6 

9.5 

39.65 

.31 

60.0 

9.3 

May  10.6 

45.35 

.34 

45.1 

9.9 

28.26 

.99 

38.4 

9.9 

16.79 

.40 

25.3 

3.8 

39.94 

4» 

69.5 

».7 

20.6 

45.64 

.35 

48.1 

3.1 

28.46 

.18 

40.7 

9.4 

17.13 

.99 

28.3 

8.1 

40.18 

.29 

65.4 

9.9 

30.5 

45.84 

.15 

51.3 

3.3 

28.63 

.15 

43.2 

2.5 

17.36 

.17 

31.4 

3J3 

40.37 

.16 

68.4 

3.1 

June   9.5 

45.94  +.04 

54.6 

3.3 

28.76 

.11 

45.7 

9.5 

17.47  +.05 

34.7 

3.3 

40.51 

.11 

71.6 

3.9 

19.5 

45.93  - 

-.06 

57.9 

3.9 

28.85 

.07 

48.2 

9.5 

17.46  - 

-.07 

36.0 

3.9 

40.59  +.06 

74.8 

3.9 

29.5 

45.82 

.16 

61.1 

3.1 

28.90  +.03 

50.7 

9.4 

17.33 

.19 

41.2 

3.1 

40.60- 

-.01 

77.9 

3.1. 

July    9.4 

45.62 

.25 

64.1 

9.9 

28.91- 

-.01 

53.0 

9.9 

17.07 

.31 

44.2 

2.9 

40.56 

.67 

80.9 

9.9 

19.4 

45.31 

.35 

66.8 

9.6 

28.87 

.06 

55.1 

9.0 

16.71 

.41 

47.0 

9.6 

40.46 

.13 

83.7 

9.6 

29.4 

44.93 

.43 

69.2 

9.9 

28.79 

.10 

56.9 

1.7 

16.25 

.51 

49.4 

9.9 

40.30 

.18 

86.2 

9.3 

Aug.   8.3 

44.46 

.50 

71.2 

1.8 

28.68 

.13 

58.5 

1.4 

15.69 

.60 

51.4 

1.8 

40.09 

.93 

88.3 

1.9 

18.3 

43.93 

.56 

72.8 

1.3 

28.53 

.16 

59.7 

1.1 

15.05 

.67 

53.1 

1.4 

39.83 

.98 

90.0 

1.5 

28.3 

43.35 

.60 

73.9 

0.9 

28.35 

.19 

60.6 

0.7 

14.35 

.79 

54.3 

0.9 

39.54 

.91 

91.3 

1.1 

Sept.  7.3 

42.73 

1 

.63 

74.5  +0.3 

28.15 

.91 

61.1  40.3 

13.61 

.76 

55.0  +0.4 

39.22 

.33 

92.1 

0.6 

17.2 

42.08 

.64 

74.6  -0.9 

27.94 

.91 

61.2 -o.l 

12.83 

.78 

55.1  -0.1 

38.88 

.34 

92.4+o.il| 

27.2 

41.44 

.64 

74.1 

0.7 

27.72 

.91 

61.0 

0.5 

12.05 

.77 

54.8 

0.6 

38.54 

.34 

92.3 

-0.4 

Oct.     7.2 

40.81 

.61 

73.2 

1.9 

27.51 

.90 

60.3 

0.9 

11.29 

.75 

53.9 

1.1 

38.20 

.33 

91.6 

0.9 

17.2 

40.21 

.57 

71.7 

1.7 

27.32 

.18 

59.2 

1.3 

10.56 

.70 

52.5 

1.6 

37.88 

.31 

90.4 

1.4 

27.1 

39.66 

.51 

69.7 

9.9 

27.16 

.15 

57.8 

1.6 

9.89 

.63 

50.6 

9.1 

37.58 

sn 

88.7 

1.91 

Nov.    6.1 

39.19 

.43 

67.3 

9.7 

27.03 

.11 

56.0 

9.0 

9.29 

.54 

48.2 

9.6 

37.34 

3& 

86.5 

«.4l 

16.1 

38.80 

.34 

64.4 

3.0 

26.94 

.06 

53.8 

9.3 

8.79 

.44 

45.4 

3.0 

37.14 

.17 

83.9 

3.8 

1 

26.0 

38.50 

.34 

61.2 

3.3 

26.90- 

-.01 

51,3 

9.6 

8.40 

.33 

42.2 

3.3 

37.00 

.11 

81.0 

3.1, 

Dee.    6.0 

38.32 

.13 

57.7 

3.6 

26.91  +.04 

48.6 

2.8 

8.14 

.19 

38.8 

3.5 

36.93- 

-.04 

77.7 

3.4 

16.0 

38.25 

-.01 

54.0 

3.7 

26.97 

.09 

45.7 

2.9 

8.01- 

-.06 

35.2 

3.7 

36.99  +.03 

74.2 

3.5 

1 

26.0 

38.30  +.11 

50.3 

3.7 

27.09 

.13 

42.7 

3.0 

8.03  +.06 

31.4 

3.7 

3o.99 

ao 

70.6 

3.6, 

35.9 

38.46  +.S3 

46.6 

-3.6 

27.24  +.17 

39.8 

-3.0 

8.18 +.29 

27.7  -3.6 

37.19 +.16 

67.0 

-3.5! 
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APFARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

■^  Sagittarii. 

ti' 

Saiittaiii. 

V  Octantia. 

X6«l 

Dftte. 

,, 

Right 
Ajioenaton. 

DecUoattoB 
Stntk 

Ascoagiao. 

DeeUaation 

Bight 
Aacenaioa. 

DecUastioa 
Sovak, 

h      m 

17  57 

30  25 

h 

18 

m 

6 

o         / 

21     5 

h 

18 

o 

89 

16 

J%n.    3.0 

1 
39.38 +JW 

99'.8  H)J» 

1 

3.99  +.18 

94.9  +0.3 

m     ■ 

7  35.69  +  7.39 

3a9 

-3.1 

11.9 

39.60    M 

29.6    0J9 

4,19 

.91 

24.5    0,3 

7  44.57    10.30 

36.8 

9.9 

21.9 

39.86    SPf 

99.5  H).l 

4.35 

J» 

24.9    0.4 

7  56.38    13,16 

34.0 

9.6 

31.9 

33.15    .30 

99.4    0.0 

4.61 

Si 

25.2    0.3 

8   10.76     15.59 

31.6 

2.3 

Feb.  10.9 

33.46    .39 

99.5    0.0 

4.89 

.98 

25.5    0.3 

8  27.28    17.45 

29.5 

1.9 

90.8 

33.79    .34 

99.5  -fO.! 

5.19 

.91 

25.8    0.3 

8  45.51    18.93 

27,8 

1.4 

Mar.    1.8 

iM.  1«S     .34 

99.6    0.1 

5.50 

.98 

26.1    0.9 

9     5.00    19.96 

26.6 

1.0 

11.8 

34.48    .35 

99.7    0.1 

5.89 

,99 

26.2  +0.1 

9  25.28    90.53 

25.9-0.5    1 

81.7 

34.89    .35 

99.8    0.1 

&14 

.98 

26.3    0.0 

9  45.99    90.64 

25.6 

0.0    1 

31.7 

35.17    .34 

99.9    0.1 

6.47 

.98 

26.3  -0.1 

10    6.44    9Q.S3 

95.9+0.5    1 

Apr.  10.7 

35.51     ,33 

93.0    0.1 

&78 

,31 

26.2    0.1 

10  96.47    10.64 

96.6 

1.0 

90.7 

35.83    .39 

93.9    0J9 

7.09 

.90 

26.0    Oil 

10  45.61     18.54 

27.8 

1.4 

30.6 

36.14    .30 

93.4    0.9 

7.38 

je 

25.8    0.9 

11     3.44    17.04 

29.5 

1.8 

May  10.6 

36.44    .98 

93.6    0.9 

7.66 

.96 

25.5    0.9 

11  19.60    15.98 

31.5 

8.9 

90.6 

36.70    Ji5 

93.9    0.3 

7,91 

M 

25.3    0.9 

11  33.79    13.06 

33.9 

3.5 

30.6 

36.94    .39 

94.9    0.4 

8.14 

SX 

95.1    0.9 

11  45.67    10.65 

36.6 

9.8 

Jane  9.5 

37.14    ,18 

94.6    0.4 

8.33 

.18 

94.9    0.1 

11  55.01      7,96 

39.5 

3.0 

19.5 

37.30    .14 

95.1    0.5 

8.49 

.14 

24.8  -0.1 

19     1.57      5.19 

42.6 

3.1 

99.5 

37.49    .00 

95.6    0.5 

Mi 

.10 

24.7    0.0 

19     5.91  +  9.13 

45.7 

3.9 

July    9.4 

37.49  -KO^ 

96.9    0.6 

8,69 

.05 

24.7    0.0 

19    5.80-0^ 

48.9 

3.1 

19.4 

37.59    .00 

96.8.  0.6 

8.72  +.01 

24.8  +0.1 

19     3.34       3.95 

59.0 

3.0 

99.4 

37.50  -.04 

27.3    0.6 

8.71- 

-.03 

24.9    0.1 

11   57.94      6,84 

54.8 

9.8 

Auf.   8.4 

37.43    .09 

97.9    0.5 

8.65 

.07 

25.1    0.9 

11  49.71      9.65 

57.5 

3.4 

18.3 

37.33    .19 

98.4    0.5 

8.56 

.11 

25.3    0.9 

11  38.95    11.69 

59.7 

3.1 

98.3 

37.18    .16 

98.8    0.4 

a44 

.14 

25.5    0.9 

11  96.06    13.64 

61.6 

1.6 

Sept.  7.3 

37.01     .18 

99.9    0.3 

8.98 

.16 

25.6    0.1 

11    11.43     15426 

69.9 

1.1 

17.3 

36.83    .19 

29.4  +0.1 

8.11 

.17 

25.8    0.1 

10  55.68    16.15 

63.7  +0.5 

97.9 

36.64    .10 

99.4    0.0 

7.94 

.18 

25.9  +0.1 

10  39.32    16.40 

63.9  -0.1 

Oct.     7Ja 

36.45    .18 

99.4  H>.l 

7.76 

.17 

25.9    0.0 

10  93.09    15.96 

63.6 

0.7 

17.9 

36.28    46 

99.9    OJi 

7,60 

.15 

25.9    0.0 

10     7.61     14.87 

69,6 

1.3 

97.1 

36.14    .19 

98.9    0.3 

7.47 

.19 

25.9    0.0 

9  53.54    13.15 

61.0 

1.8 

Nov,   6.1 

36.03    .08 

98.5    0.4 

7.37 

.06 

25.9    0.0 

9  41.49    10.86 

58.9 

8.9 

16.1 

35.97  -<.09 

98.0    0.5 

7.31- 

-.04 

25.9    0.0 

9  31.98     8,14 

56.4 

3.7 

96.1 

35.97  +.09 

97.6    0.5 

7,29  +.01 

26.0  -H.! 

9  95.39     4.99 

53.6 

3.0 

Dec    6.0 

36.01    .07 

97.1     0.4 

7,33 

.06 

26.0    0.1 

9  92.08  -  1.69 

50.5 

342 

16.0 

36.11    .13 

96.7    0.4 

7.41 

.11 

26.9    0.9 

9  ^.17  + 1.81 

47.3 

3.3 

96.0 

36.96    .17 

96.3    0.3 

7.54 

.15 

26.4    0.S 

9  95.71      5.33 

44.0 

3.3 

36.0 

36.46  -4-Ja 

96.1  H>J) 

7.79  +.19 

26.7  +0.3 

9  32.58  +  8.41 

40,8 

-3.0 

aid 
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APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHTNGTON. 

Mean 
Solar 
Date. 

ri  Serpentifl. 

1 

Aquiln. 

a  Lyra. 
{Vtga:) 

^  Lyrs. 

Rlffht 
ABcenaton. 

Declination 
South. 

Bight 
Aacenaion. 

Declination 
SmUk. 

Right 
Asoenaion. 

Declination 

Right 
Aseenidon. 

Declination 

h 
18    ] 

14 

0       / 

2  55 

h      m 

18  28 

0 

8 

19 

h      m 

18  32 

38  39 

h      m 

18  45 

0 

33 

12 

Jan.     2.0 

s 
38.78  +.l.'i 

49.4  +1.4 

B 

12.01  +.14 

55.1  +1.0 

33.88  +.10 

53.4 -3J9 

M 

18.89 +.09 

52.4 

-3.0 

11.9 

38.95 

.18 

50.8     1.4 

12.17 

.18 

56.0 

1.0 

34.00 

.15 

50.2 

za 

19.00 

.13 

40.3 

3.0 

21.9 

39.15 

.91 

52.2    1.3 

12.36 

.91 

57.0 

1.0 

34.17 

.19 

47.1 

3.0 

19.15 

.17 

46.4 

9.8 

31.9 

39.38 

.93 

53.4     1.9 

12.59 

.94 

58.0 

0.9 

34.38 

.93 

44.2 

9.7 

19.35 

.91 

43.6 

9.6 

Feb.  10.9 

39.63 

.96 

54.5    1.0 

12.84 

.96 

58.8 

0.7 

34.63 

.97 

41.6 

9.4 

19.58 

.95 

41.2 

9.3 

20.8 

39.90 

.98 

55.4    0.8 

13.10 

.97 

59.4 

0.6 

34.91 

JSO 

39.4 

1.9 

19.84 

sa 

39.1 

1.9 

Mar.    1.8 

40.18 

.99 

56.1    0.5 

13.39 

.99 

59.9 

0.4 

35.22 

.39 

37.8 

1.4 

20.12 

.98 

37.5 

1.4 

11.8 

40.48 

.99 

56.5  +0.3 

13.68 

.30 

60.2  +0.9 

35.54 

.33 

36.7 

0.8 

20.43 

.31 

36.3 

0.8 

21.8 

40.77 

.99 

56.7    0.0 

13.98 

.30 

60.2  -0.1 

35.88 

.34 

36.2  -0.9 

20.74 

.39 

35.8 

-0.3 

31.7 

41.07 

J» 

56.6  -0.3 

14.28 

.30 

60.0 

0.3 

36.22 

.34 

36.3  +0.4 

21.07 

.39 

35.8  +0.3  1 

Apr.  10.7 

41.36 

.99 

56.2    0.5 

14.58 

.30 

59.6 

0.5 

36.55 

.33 

37.0 

1.0 

21.39 

.39 

36.4 

0.8 

20.7 

41.64 

.98 

55.5    0.7 

14.87 

.99 

59.1 

0.6 

36.88 

.39 

38.2 

1.5 

21.70 

.31 

37.5 

1.4; 

30.6 

41.91 

.96 

54.7    0.9 

15.16 

.98 

58.3 

0.8 

37.19 

.30 

40.0 

1.9 

22.01 

.99 

39.1 

1.8 

May  10.6 

42.17 

.94 

53.7    1.1 

15.43 

.96 

57.5 

0.9 

37.48 

.97 

42.1 

9.3 

22.29 

.97 

41.1 

1 
9.9 

20.6 

42.40 

.99 

52.6    1.1 

15.68 

.94 

56.5 

1.0 

37.74 

.94 

44.6 

9.6 

22.55 

.94 

43.5 

9.5 

1 

30.6 

42.62 

.90 

51.4    IJ) 

15.91 

.91 

55.6 

1.0 

37.96 

.90 

47.4 

9.8 

22.78 

J91 

46.1 

9.7 

June    9.5 

42.80 

.16 

50.2    IJ) 

16.11 

.18 

54.6 

0.9 

38.14 

.16 

50.3 

3.0 

22.98 

.17 

48.8 

9.8- 

19.5 

42.94 

.13 

49.0    1.1 

16.27 

.15 

53.7 

0.9 

38.28 

.11 

53.3 

3.0 

23.13 

.13 

51.7 

9.8 

29.5 

43.05 

.09 

47.9    1.1 

16.40 

.11 

52.8 

0.8 

38.37 

.06 

56.3 

3.0 

23.24 

.09 

54.5 

9.8 

July    9.5 

43.13 

.05 

46.9    1.0 

16.49 

.07 

52.0 

0.7 

38.41  +.01 

59.2 

9.8 

23.30  +.04 

57.3 

9.7 

19.4 

43.15  +.01 

46.0    0.8 

16.53  +.09 

51.4 

0.6 

38.40- 

-.03 

62.0 

9.6 

23.32- 

-.01 

60.0 

9.61 

29.4 

43.14  - 

-.03 

45.2    0.7 

16.54- 

-.09 

50.8 

0.5 

38.34 

.08 

64.5 

9.4 

23.28 

.06 

62.4 

9.3 

Aug.   8.4 

43.09 

.07 

44.6    0.6 

16.50 

.06 

50.4 

0.4 

38.23 

.13 

66.8 

9.1 

23.21 

.10 

64.6 

9.0 

18.3 

43.00 

.10 

44.1    0.4 

16.42 

.00 

50.1 

0.3 

38.08 

.17 

68.7 

1.7 

23.08 

.14 

66.5 

1.7 

28.3 

42.8a 

.13 

43.7    0.3 

16.31 

.19 

49.9 

0.1 

37.89 

.90 

70.3 

1.4 

22.92 

.18 

68.1 

1.4 

Sept.  7.3 

42.74 

.15 

43.5  -0.1 

16.18 

.15 

49.8  -0.1 

37.67 

.93 

71.4 

0.9 

22.73 

.90 

69.2 

i.0 

17.3 

42.57 

.17 

43.4    0.0 

16.02 

.16 

49.8 

0.0 

37.43 

.95 

72.2 

0.5 

22.52 

.99 

70.0 

0.6 

27.2 

42.40 

.17 

43.5  +0.9 

15.85 

.17 

49.9  +0.1 1 

37.18 

.96 

72.5  +0.1 

22.29 

.93 

70.4  -W.9 

Oct.     7.2 

42.24 

.16 

43.8    0.3 

15.68 

.16 

50.1 

0.9 

36.92 

.95 

72.3  -0.4 

22.05 

•9» 

70.3  -41.3 

17.2 

42.08 

.15 

44.1     0.4 

15.52 

.15 

50.4 

0.3 

36.67 

.94 

71.6 

0.9 

21.83 

.99 

69.8 

0.7 

27.2 

41.94 

.19 

44.7    0.6 

15.38 

.19 

50.7 

0.4 

36.44 

.91 

70.5 

1.3 

21.62 

.90 

68.9 

1.1 

Nov.   6.1 

41.83 

.00 

45.3    0.8 

15.27 

.09 

51.2 

0.5 

36.24 

.18 

69.0 

1.8 

21.43 

.17 

67.5 

1.6 

16.1 

41.77 

.05 

46.2    0.9 

15.20 

.06 

51.8 

0.6 

36.08 

.14 

67.0 

9.9 

21.28 

.13 

65.7 

9.0 

26.1 

41.74- 

-.01 

47.1     0.9 

15.16- 

-.01 

52.5 

0.7 

35.96 

.09 

64.6 

9.5 

21.17 

.09 

63.6 

9.3< 

Dee.    6.0 

41.75 +.04 

48.3    1.0 

15.17  +.03 

53.2 

0.8 

35.89- 

-.04 

61.9 

9.8 

21.10  - 

-.04 

61.1 

9.6 

16.0 

41.82 

.08 

49.5    1.9 

15.23 

.08 

54.1 

0.9 

35.88  +.01 

58.9 

3.1 

21 .09 +.01 

58.4 

9.8 

26.0 

41.92 

.13 

50.8    1.3 

15.32 

.19 

55.1 

1.0 

35.92 

.06 

55.8 

3.9 

21.12 

.06 

55.5 

3.0 

36.0 

42.07 +.17 

52.2  +1.4 

15.46  +.16 

56.0  +1.0 1 

36.01  +.11 

52.6 

-3.9 

21.21  +.11 

52.5 

-3.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

9 

Sagittarii. 

*50  Draconis. 

^  Aquiln. 

d 

Sagittarii. 

Mean 
8olar 
Date. 

Riglkt 
Aioeflitlnn 

Declination 
Snuk. 

Right 
AieeuBlon. 

Deellnatkm 
Worth. 

Right 
Aaoeniion. 

Deelination 
yortk. 

Right 
Aioenaion. 

Declination 
South. 

h      m 

18  47 

26  27 

h      m 

18  50 

o 

75 

16 

h      m 

18  59 

O            1 

13  40 

h 

19  1 

m 

10 

o          / 

19  10 

Jan.     3.0 

16.96  +.14 

14.1  H>.9 

24.52- 

-.06 

51.0 

-3.6 

29.25  +.09 

27.0  -9.1 

s 
6.11  +.11 

44.2  -H>.1 

1Q.0 

17.12 

.16 

13.9    0.9 

24.53  +.09 

47.3 

3.6 

29.36 

.13 

24.8 

9.1 

6.24 

.15 

44.3    0.9 

Q1.9 

17.32 

.S9 

13.7    0.9 

24.70 

.95 

43.8 

3.5 

29.51 

.16 

22.8 

9.0 

6.41 

.18 

44.5    0.1 

31.9 

17.56 

J35 

13.5    0.9 

25.03 

.41 

40.4 

3.9 

29.69 

.90 

20.8 

1.8 

6.61 

.99 

44.6  •fO.l 

Feb.  10.9 

17.82 

.96 

13.3    0.9 

25.51 

.54 

37.4 

9.9 

29.90 

J29 

19.1 

1.6 

6.84 

.94 

44.6    0.0 

20.9 

18.11 

.30 

13.1     0.9 

26.12 

.66 

34.7 

9.4 

30.14 

.95 

17.6 

1.3 

7.09 

.96 

44.6  -0.1 

Mar.    1.8 

18.41 

.31 

12.9    0J9 

26.83 

.76 

32.5 

1.8 

30.39 

.97 

16.5 

0.9 

7.36 

.96 

44.5    OS 

11.8 

18.73 

.38 

12.6    0.3 

27.64 

.63 

31.0 

1.9 

30.67 

.96 

15.7 

0.5 

7.66 

.30 

44.3    0.3 

21.8 

19.06 

.33 

12.3    0.3 

28.49 

.86 

30.1  -0.6 

30.95 

.99 

15.4 

-0.1 

7.96 

.31 

43.9    0.4 

31.8 

19.39 

.33 

11.9     0.3 

29.36 

.87 

29.8  +0.1 

31.24 

S9 

15.5  +«.3 

8.27 

.39 

43.4    0.5 

Apr.  10.7 

19.73 

.33 

11.6     0.4 

1 

30.23 

.85 

30.2 

0.7 

31.54 

.30 

16.1 

0.7 

8.59 

.39 

42.9    0.6 

20.7 

20.06 

.33 

11.2     0.4 

31.07 

.61 

31.2 

1.3 

31.83 

J» 

17.0 

1.1 

8.91 

.33 

42.2    0.7 

30.7 

20.39 

.39 

10.8     0.3 

31.85 

.73 

32.8 

1.9 

32.12 

.96 

18.2 

1.4 

9.23 

.31 

41.5    0.7 

May  10.6 

20.70 

.30 

10.5    0.3 

32.54 

.64 

34.9 

9.3 

32.40 

jn 

19.8 

1.7 

9.53 

.30 

40.8    0.7 

20.6 

20.99 

.96 

10.2    0.9 

33.13 

.53 

37.5 

9.7 

32.66 

.95 

21.6 

1.0 

9.83 

.98 

40.1    0.7 

30.6 

21.26 

.96 

10.0  -0.1 

33.60 

.40 

40.4 

3.0 

:)2.89 

.99 

23.6 

9.0 

10.10 

.96 

39.4    0.6 

June   9.6 

21.51 

.92 

9.9    0.0 

33.93 

M 

43.5 

3.9 

33.10 

.19 

25.7 

9.1 

10.35 

.93 

38.8    0.5 

19.5 

21.71 

.19 

10.0  -w.i 

34.12  +.1!^ 

46.9 

3.3 

33.28 

.16 

27.9 

9.1 

10.56 

.90 

38.3    0.5 

29.5 

21.88 

.14 

10.1     0.9 

34.17- 

-.03 

50.2 

3.4 

33.42 

.19 

30.0 

9.1 

10.74 

.16 

37.9    0.3 

July    9.5 

22.00 

.10 

10.3     0.3 

34.06 

.18 

53.6 

3.3 

33.51 

.06 

32.0 

9.0 

10.88 

.11 

37.6    0.9 

19.5 

22.07  -(-.06 

10.7     0.4 

33.81 

.39 

56.8 

3.9 

33.57  +.03 

33.9 

1.8 

10.97 

.07 

37.5  H).l 

29.4 

22.10 

.00 

11.0     0.4 

33.42 

.45 

59.9 

9.9 

33.58- 

-.01 

35.7 

1.6 

11.01  +.09 

37.4    0.0 

Aug.   8.4 

22.08- 

-.04 

11.5     0.5 

32.90 

.58 

62.7 

9.6 

33.55 

.05 

37.2 

1.4 

11.01  - 

-.09 

37.5  -H^.i 

18.4 

22.01 

.00 

12.0    0.5 

32.26 

.60 

65.2 

9.3 

33.48 

.00 

38.5 

1.9 

10.97 

.06 

37.7    0.9 

28.3 

21.91 

« 

.19 

12.5    0.5 

31.52 

.78 

67.3 

1.9 

33.37 

.19 

39.6 

0.9 

10.88 

.10 

37.9    0.9 

Sept.  7.3 

21.77 

.15 

12.9    0.4 

30.70 

.86 

69.0 

1.5 

33.23 

.15 

40.4 

0.7 

10.76 

.13 

38.2    0.3 

17.3 

21.61 

.17 

13.3    0.3 

29.81 

.91 

70.2 

1.0 

33.07 

.17 

40.9 

0.4 

10.62 

.15 

38.5    0.3 

27.3 

21.42 

.16 

13.6    0.3 

28.87 

.94 

71.0  •M).5 

32.89 

.16 

41.1  +«.l 

10.45 

.17 

38.7    0.3 

Oct.     7.2 

21.24 

.18 

13.8    0.9 

27.92 

.05 

71.2 

0.0 

32.71 

.18 

41.1  -0.9 

10.28 

.17 

39.0    0.3 

17.2 

21.06 

.17 

13.9  +0.1 

26.97 

.94 

70.9  -0.6 

32.53 

.17 

40.7 

0.5 

10.11 

.16 

39.3    0.9 

27.2 

20.91 

.14 

14.0    0.0 

26.04 

.80 

70.0 

1.1 

32.37 

.15 

40.1 

0.8 

9.96 

.15 

39.5    0.9 

Not.   6.2 

20.78 

.11 

13.9  -0.1 

25.18 

.83 

68.6 

1.7 

32.22 

.13    39.1 
.od  37.9 

1.1 

9.82 

.19    39.7     0.9 

16.1 

20.68 

.07 

13.7    0.9 

24.39 

.73 

66.7 

9.1 

32.11 

1.3 

9.72 

.09   39.9     0.9 

26.1 

20.63- 

-.09    13.5     0.9 

23.71 

.03 

64.3 

9.6 

32.04 

.06 

36.4 

1.6 

9.66- 

-.04 

40.0    0.9 

Dee.    6.1 

20.63  +.09 

13.3    0.9 

23.15 

.40 

62.5 

3.0 

32.00- 

-.09 

34.7 

1.8 

9.63 

.00 

40.2    0.9 

16.0 

20.67 

.07 

13.1     0.9 

22.73 

.34 

58.4 

3.3 

32.00  +.03 

32.8 

9.0 

9.65  +.04 

40.4    0.9 

26.0 

20.77 

.19 

12.8     0.9 

22.47 

.18 

55.0 

3.5 

32.05 

.07 

30.8 

3.1 

9.72 

.09 

40.5    0.9 

36.0 

20.91  +.16 

12.6  -0.9 

22.37- 

-.09 

51.4 

-3.6 

32.14  +.11 

28.6  H2.1 

9.83  +.13 

40.7  +0.9 

^maa 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

*6  Draconifl. 

r* 

Draconia. 

6 

Aquilae. 

K 

Aquiln. 

III 

Riffht 
AaceniioD. 

Declination 
Itorth. 

Right 
AicenHlon. 

Declination 
North. 

Right 
AMonnion. 

DccUnatloB 
Nortk, 

Rlglit 

Decllnatioa 
Souik. 

b      m 

19  12 

67  25 

h      m 

19  17 

o 

73 

6 

h      m 

19  19 

O          1 

2  51 

h     m 

19  29 

o 

7 

18 

Jan.    2.0 

27.60- 

-.06 

69.2  -^.6 

55.68- 

-.14 

60.3  -3.5 

S 

0.29  +.081 

37.6 

-1.5 

57.85 +.06 

39.9  +0.8  1 

12.0 

27.59  +.05| 

65.6 

3.6 

55.61 

.01^ 

56.8 

3.6 

0.39 

.19 

36.2 

1.5 

.'i7.95 

.13 

40.7 

0.8 

22.0 

27.69 

.15 

62.6 

3.5 

55.68  +.14| 

53.2 

3.5 

0.53 

.15 

34.7 

1.4 

58.09 

.15 

41.5 

0.8 

31.9 

27.89 

.35 

58.6 

3.3 

55.90 

.9^ 

49.7 

3.3 

0.70 

.19 

33.4 

1.3 

58.25 

.18 

42.3 

0.7 

Feb.  10.9 

28.20 

.35 

55.4 

3.0 

56.25 

.41 

46.5 

3.0 

0.90 

.91 

32.2 

1.1 

58.45 

.81 

42.9 

0.5 

20.9 

28.59 

.43 

52.6 

9.6 

56.72 

.58 

43.6 

8.6 

1.13 

.93 

31.2 

0.6 

58.67 

.S3 

43.3 

0.4 

Mar.    1.9 

29.05 

.50 

50.3 

9.1 

57.29 

.69 

41.2 

8.1 

1.37 

.95 

30.5 

0.6 

58.92 

.95 

43.6  +41.9  !| 

11.8 

29.58 

.55 

48.5 

1.5 

57.95 

.69 

39.4 

1.6 

1.63 

.97 

30.1- 

-41.3 

59.18 

J87 

43.7 

-O.l 

21.8 

30.15 

.58 

47.3 

0.8 

58.67 

.74 

38.1 

6.9 

1.91 

.96 

30.0  -l^.l  1 

59.46 

J» 

43.5 

0.3 

31.8 

30.75 

.60 

46.8  -0.8 

59.44 

.77 

37.5  H).3 

2.20 

.99 

30.2 

0.4 

59.75 

J» 

43.1 

•^ 

Apr.  10.8 

31.35 

.60 

47.0  +0.5 

60.21 

.77 

37.6  +0.4 

2.49 

• 

.99 

30.8 

0.7 

60.05 

.30 

42.4 

6.7 

20.7 

31.94 

.56 

47.8 

1.1 

60.97 

.74 

38.3 

1.0 

2.79 

.30 

31.6 

1.0 

60.35 

.30 

41.6 

0.9 

30.7 

32.51 

.54 

49.2 

1.7 

61.69 

.69 

39.6 

1.6 

3.08 

.99 

32.7 

1.8 

60.66 

.30 

40.6 

I.l 

May  10.7 

33.03 

.49 

51.2 

9.9 

62.36 

.69 

41.5 

8.1 

3.37 

.98 

34.1 

1.4 

60.95 

.99 

39.4 

1.9 

20.6 

33.50 

.43 

53.6 

8.6 

62.95 

.54 

43.8 

3.5 

3.64 

.96 

35.6 

1.6 

61.24 

.98 

38.2 

1.9 

30.6 

33.89 

.35 

56.5 

3.0 

63.44 

.44 

46.6 

8.9 

3.90 

.94 

37.2 

1.6 

61.51 

.96 

37.0 

1.3 

June   9.6 

34.20 

.97 

59.6 

3.3 

63.83 

.33 

49.6 

3.8 

4.13 

.91 

38.9 

1.7 

61.76 

.93 

35.7 

1.9 

19.6 

34.42 

.17 

62.9 

3.4 

64.09 

.90 

52.9 

3.3 

4.33 

.16 

40.6 

1.7 

61.97 

.90 

34.5 

1^ 

29.5 

34.54  +.06 

66.3 

3.4 

64.23  +.oH 

56.3 

3.4 

4.49 

.14 

42.2 

1.6 

62.16 

.16 

33.3 

1.1 

July    9.5 

34.57- 

-.08 

69.6 

3.4 

64.24- 

-.06 

59.8 

3.4 

4.62 

.10 

43.8 

1.5 

62.30 

.19 

32.3 

1.6 

19.5 

34.50 

.IB 

73.2 

3.3 

64.12 

.16 

63.2 

3.3 

4.70 

.06 

45.2 

1.4 

62.40 

.06 

31.4 

6.8 

29.5 

34.33 

.9ft 

76.4 

3.1 

63.88 

.31 

66.4 

3.9 

4.74  +.08 

46.5 

1.9 

62.45  +.00 

30.6 

0.7 

Aug.   8.4 

34.07 

.31 

79.4 

8.9 

63.51 

.48 

69.5 

9.9 

4.74- 

-.08 

47.6 

1.0 

62.47- 

-.01 

30.1 

•^ 

18.4 

33.72 

.30 

82.2 

8.6 

63.03 

.53 

72.3 

9.6 

4.69 

.06 

48.5 

0.8 

62.44 

.05 

29.6 

0.4 

28.4 

33.29 

.46 

84.5 

9.9 

62.46 

.68 

74.8 

9.3 

4.61 

.10 

49.3 

0.6 

62.37 

• 

.09 

29.3 

0J9 

Sept.  7.3 

32.80 

.58 

86.5 

1.7 

61.79 

.70 

76.8 

1.9 

4.49 

.13 

49.8 

0.4 

62w26 

.19 

29.2-0.1  1 

17.3 

32.26 

.56 

88.0 

1.3 

61.06 

.76 

78.5 

1.4 

4.35 

.15 

50.1  +«Ji 

62.13 

.14 

29.1 

0.0  ! 

27.3 

31.68 

.59 

89.1 

0.8 

60.28 

.80 

79.6 

0.9 

4.19 

.16 

50.2 

0.0 

61.98 

.16 

29.2  +«.l  1 

Oct.     7.3 

31.08 

.60 

89.6  +0.3 

59.46 

.89 

80.3  +0.4 

4.03 

.17 

50.1  -0.8 

61.82 

.16 

29.4 

0.9 

17.2 

30.48 

M 

89.6  -0.3 

58.64 

.68 

80.4  H).l 

3.86 

.16 

49.9 

0.4 

61.65 

.16 

29.7 

6.3 

27.2 

29.89 

.57 

89.0 

0.8 

57.83 

.79 

80.0 

0.7 

3.71 

.15 

49.4 

0.6 

61.50 

.14 

30.1 

0.4 

Nov.   6.2 

29.33 

.53 

87.9 

1.4 

57.06 

.75 

79.0 

1.3 

3.57 

.19 

48.7 

0.8 

61.36 

.19 

30.6 

0.5 

IBM 

28.82 

.48 

86.3 

1.9 

56.34 

.68 

77.5 

1.8 

3.46 

.09 

47.9 

0.9 

61.25 

.09 

31.1 

0.6 

26.1 

28.37 

.41 

84.1 

9.4 

55.70 

.59 

75.4 

9.3 

3.38 

.06 

46.9 

1.1 

61.18 

.06 

31.7 

0.7 

Dec.    6.1 

28.01 

.88 

81.5 

9.6 

55.16 

.48 

72.9 

9.7 

3.35- 

-.09 

45.7 

1.9 

61.14  • 

-.08 

32.5 

0.7 

16.1 

27.73 

JO 

78.5 

3.9 

54.73 

.36 

70.0 

3.1 

3.35+00 

44.4 

1.3 

61.14  +JB 

33.2 

0.8! 

26.0 

27.55 

.13 

75.2 

3.4 1  54.44 

.33 

66.8 

3.3 

3.39 

J06 

43.0 

1.4 

61.18 

.06 

34.0 

0.81 

36U) 

27.47 

-.08 

71.7  "3.6|  54.27 

-.09 

63.3  -3.5 

3.47 +.10 

41.5 

-1.& 

61.25  +4K 

34.9  +«.8  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

y 

Aquila. 

a 

( 

Aquilse. 

•« 

Draconia. 

/?  Aqailn. 

Mean 
Solar 
Date. 

\ 

BIgbt 
Ateeniion. 

DeellnaUon 

Bight 
Aaoeiulon 

DeeUnatioa 
Narik, 

Bight 
AieeiiiloB. 

Dedlnation 

Right 
Aicentlon. 

Deelination 
Ifortk, 

h      m 

19  40 

o 

10 

17 

h      m 

19  44 

o         / 

8  31 

h      m 

19  48 

69  56 

h      m 

19  48 

o 

6 

1 
5 

Jan.     8.0 

8.17  +.06 

It 

67.1 

-1.8 

■ 
89.98 +.05 

51.8 

-1.7 

31.78  ■ 

-.18 

30.5  -^.3 

59.84  +.05 

II 

15.4 

-1.6 

18.0 

8.95 

.09 

65.3 

1.8 

30.05 

.00 

49.5 

1.7 

31.66- 

-.06 

87.0 

3.5 

59.31 

.09 

13.8 

1.6 

28.0 

8.36 

.13 

63.5 

1.7 

30.16 

.13 

47.8 

1.6 

31.65 +.0^ 

83.5 

3.5 

59.48 

.19 

18.3 

1.5 

Feb.    1.0 

8.50 

.16 

61.8 

1.6 

30.30 

.16 

46.8 

1.5 

31.77 

.17 

80.0 

3.4 

59.56 

.15 

10.8 

1.4 

10.9 

8.68 

.19 

60.8 

1.4 

30.48 

.19 

44.8 

1.3 

38.00 

.96 

16.7 

3.9 

59.73 

.18 

9.5 

lit 

90.9 

8.88 

.83 

58.9 

1.9 

30.68 

.31 

43.6 

1.1 

38.34 

.39 

13.6 

9.8 

59.93 

.91 

8.4 

1.0 

Mar.    1.9 

9.11 

.94 

57.9 

0.6 

30.91 

.94 

48.6 

0.8 

38.77 

.48 

11.0 

9.4 

60.15 

JB 

7.5 

0.7 

11.9 

9.36 

.96 

57.3 

0.5 

3J.15 

.96 

48.1 

-0.4 

33.89 

.55 

8.8 

1.9 

60.39 

.95 

7.0  -0.3  1 

81.8 

9.63 

.97 

57.0 

■-0.1 

31.48 

.97 

41.8 

0.0 

33.88 

.61 

7.3 

1.3 

60.65 

.97 

6.8 

0.0 

31.8 

9.91 

.99 

57.1  +0.3 

31.70 

J» 

48.0  +0.3 

34.51 

.65 

6.3  -0.6 

60.93 

.98 

7.0 

+0.4 

Apr.  10.8 

10.90 

J» 

57.6 

0.7 

31.99 

.30 

48.5 

0.7 

35.17 

.66 

6.0 

0.0 

61.88 

.99 

7.6 

0.7 

90.7 

10.50 

.ao 

58.5 

1.0 

38.89 

.30 

43.4 

1.0 

35.83 

.66 

6.4 

+0.7 

61.58 

.30 

8.4 

1.0 

30.7 

10.80 

.30 

59.7 

1.3 

38.59 

.30 

44.6 

1.3 

36.48 

.63 

7.3 

1.3 

61.88 

.30 

9.6 

1.3 

May  10.7 

11.09 

.99 

61.8 

1.6 

38.88 

.99 

46.1 

1.6 

37.10 

.59 

8.9 

1.8 

68.11 

.99 

11.0 

1.5 

90.7 

11.37 

.97 

63.9 

1.8 

33.17 

.98 

47.8 

1.8 

37.67 

.53 

11.0 

9.3 

68.40 

.96 

13.6 

1.7 

30.6 

11.63 

.95 

64.8 

9.0 

33.44 

.96 

49.6 

1.9 

38.16 

.46 

13.6 

9.7 

68.67 

.96 

14.4 

1.8 

June   9.6 

11.88 

JO 

66.8 

9.0 

33.68 

.93 

51.6 

9.0 

38.58 

.37 

16.5 

3.1 

68.98 

.93 

16.8 

1.9 

19.6 

12.09 

.19 

68.9 

9.1 

33.90 

.90 

53.6 

9.0 

38.90 

.97 

19.7 

3.3 

63.14 

.90 

18.1 

1.9 

89.6 

18.96 

.16 

70.9 

9.0 

34.08 

.16 

55.6 

9.0 

39.18 

.17 

83.1 

3.4 

63.33 

.17 

80.0 

1.8 

July    9.5 

18.40 

.19 

78.9 

1.9 

34.83 

.19 

57.5 

1.9 

39.83  +.06 

86.6 

3.5 

63.48 

.18 

81.8 

1.7 

19.5 

18.50 

.07 

74.8 

1.8 

34.33 

.06 

59.3 

1.7 

39.83- 

-.06 

30.1 

3.5 

63.59 

.09 

83.5 

1.6 

39.5 

18.55  -l-.d 

76.6 

1.6 

34.39  +.04 

61.0 

1.6 

39.13 

.16 

33.5 

3.4 

63.65  +.04 

85.0 

1.4 

Aug.    8.4 

18.56- 

-.01 

78.1 

1.4 

34.40- 

-.01 

68.5 

1.4 

38.91 

.96 

36.8 

3J3 

63.67 

.00 

96.4 

1.3 

18.4 

18.58 

.06 

79.4 

1.9 

.S4.37 

.05 

63.8 

1.9 

38.60 

.36 

39.9 

9.9 

63.65- 

-.04 

87.5 

1.0 

98.4 

18.45 

■ 

.00 

80.5 

1.0 

34.31 

.09 

64.8 

0.9 

38.19 

.45 

48.7 

9.6 

63.58 

.06 

88.5 

0.8 

Sept.  7.4 

18.34 

.19 

81.4 

0.7 

34.80 

.19 

65.7 

0.7 

37.70 

.53 

45.1 

9.9 

63.48 

.11 

39.8 

0.6 

17.3 

18.30 

.15 

88.0 

0.5 

34.07 

.14 

66.8 

0.5 

37.14 

.99 

47.8 

1.8 

63.36 

.14 

89.7 

0.4 

97.3 

18.04 

.16 

88.4  +0^1 

33.98 

.16 

66.6  +0.9 1 

36.58 

.63 

48.8 

1.3 

63.81 

.16 

30.0  40.1 

Oct.     7.3 

11.88 

.17 

88.5 

0.0 

33.75 

.17 

66.7 

0.0 

35.87 

.66 

49.9 

0.8 

63.04 

.16 

30.0  -o.l 

17.3 

11.70 

.17 

88.3 

-0.3 

33.58 

.16 

66.5  -0.3 

35.80 

.67 

50.5  +0.3 

68.88 

.16 

39.8 

0.3 

87.8 

11.54 

.16 

81.9 

0.6 

33.48 

.15 

66.1 

0.5 

34.53 

.66 

50.5  -0.3 

68.78 

.15 

89.4 

0.5 

Not.   6.8 

11.39 

.H 

81J2 

0.8 

33.88 

.14 

65.5 

0.8 

33.87 

.63 

50.0 

0.8 

68.57 

.14 

88.8 

0.7 

16.8 

11.86 

.11 

80.3 

1.1 

33.15 

.11 

64.6 

1.0 

33.86 

.59 

48.8 

1.4 

68.44 

.11 

87.9 

0.0 

96.1 

11.17 

.oe 

79.1 

1.3 

33.06 

.06 

63.5 

1J3 

38.69 

.53 

47.8 

1.9 

68.35 

.08 

86.9 

1.1 

Dee.    6.1 

11.10- 

-.04 

77.7 

1.5 

38.99 

.04 

68.8 

1.4 

38.80 

.45 

45.0 

9.4 

68.89 

.04 

85.7 

1.3 

16.1 

11.08 

.00 

76.1 

1.6 

33.97- 

-J)l 

60.8 

1.5 

31.80 

.35 

48.4 

9.8 

68.86- 

-JOI 

84.3 

1.4 

96.1 

11 .09 +.03 

74.4 

1.7 

38.98 +.03 

59.8 

1.6 

31.49 

Sb 

39.4 

3.1 

68.87  +.03 

88.8 

1.5 

36.0 

11.15 +.07 

78.6 

-1.8 

33.03  +.07 

57.5 

-1.7 

31.30- 

-.14 

36.1 

-3.4 

68.38 +.a7|  81.3 

-1.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

T 

Aquils. 

cfi  Capricorni. 

*/c  Cephei. 

a 

Pavonis. 

Mean 
Solar 
Date. 

I 

J 
1 

Right 
ABoenstoB. 

Declination 
North, 

BIgbl 
Aicenitlon. 

DeeUnntioB 
Soiak. 

Right        Declination 
ABoennlon          NortA, 

t 

Right 
AiceoiiioD. 

Declination 
South. 

h      m 

19  57 

O            1 

6  54 

h      m 

20  10 

O            1 

12  56 

h 

20 

m 

13 

1 
1 

0 

77 

1 

19 

h 

20  ] 

m 

L5 

0        1 

57     8 

Jan.    2.0 

1 

50.95  +.04 

62.3 

-1.6 

B 

54.68  +.06 

30.0  +0.4 

4.03 

-.45   30.9 

-3.1 

26.99  +.04 

43.4  -&1 

18.0 

51.01 

.06 

60.7 

1.6 

54.74 

.06 

30.4 

0.4 

3.67 

.97'  27.7 

3.3 

27.06 

.111   41.2     9.3  1 

29.0 

51.11 

.11 

59.1 

1.5 

54.84 

.19 

30.7 

0.3 

3.49 

-.06,  24.3 

3.4 

27.20 

.17 

38.9    9.3  j 

Feb.    1.0 

51.24 

.14 

57.6 

1.4 

54.97 

.15 

31.0 

0.9 

3.50+.lo|  20.8 

3.4 

27.40 

.93 

36.5    9.4 

10.9 

51.40 

.17 

56.3 

1.9 

55.14 

.16 

31.1  +0.1 

3.70 

J99 

17.5 

3.3 

27.67 

.98 

34.2    3.3 1 

20.9 

51.59 

.90 

55.2 

1.0 

55.33 

.90 

31.1  -0.1 

4.08 

.46 

14.3 

3.0 

27.99 

.34    31.9     9.9 

Mar.    1.9 

51.80 

.83 

54.4 

0.7 

55.55 

.93 

31.0 

0.9 

4.63 

.ffij   11.4 

9.6 

28.36 

.39    29.7     3.1 

11.9 

52.04 

.35 

53.8  -0.4 

55.79 

.95 

30.6 

0.4 

5.33 

.76 

1     9.0 

9.9 

28.77 

.43'  27.7    2.0 

1 

21.8 

52.30 

.a? 

53.6 

0.0 

56.05 

.97 

30.1 

0.6 

6.15 

.861      7.1 

1.6 

29.22 

.46|    25.8      1.8 

31.8 

52.58 

.98 

53.8  +0.3 

56.34 

.99 

29.4 

0.8 

7.06 

.94 

5.8 

1.0 

29.70 

.49|  24.2     1.5' 

Apr.  10.8 

52.86 

.90 

54.3 

0.7 

56.63 

.30 

28.6 

1.0 

8.02 

.98 

5.1  -0.4 

30.20 

.51 

22.8     1.9 

20.7 

53.16 

.30 

55.2 

1.0 

56.94 

.31 

27.5 

1.1 

9.02 

1.00 

5.1 

+0.3 

30.72 

.59    21.7     0.9  1 

30.7 

53.46 

.30 

56.4 

1.3 

57.25 

.31 

26.4 

1.9 

10.01 

.97 

5.7 

0.9 

31.25 

.53 

20.9    0.6 

May  10.7 

53.76 

.99 

57.8 

1.6 

57.57 

.31 

25.2 

1.9 

10.95 

.91 

6.9 

1.5 

31.78 

.59 

20.4  -0.3 

20.7 

54.05 

.96 

59.5 

1.7 

57.88 

.30 

23.9 

1.9 

11.83 

.83 

«.6 

9.0 

32.30 

.51 

20.3  +0.1 

1 

30.6 

54.32 

.96 

61.3 

1.9 

58.17 

.99 

22.7 

1.9 

12.61 

.79 

10.8 

9.5 

32.80 

.48, 

2a5  0.4 

June   9.6 

54.56 

.94 

63.2 

1.0 

58.45 

.97 

21.5 

1.9 

13.28 

.59 

13.5 

9.8 

33.26 

.44'  21. 1     0.7 

1                                                  1 

19.6 

54.80 

.91 

65.2 

9.0 

58.71 

.94 

20.4 

1.1 

13.80 

.45 

16.5 

3.1 

33.68 

.39   22.0    1.1 

29.6 

55.00 

.17 

67.1 

1.9 

58.93 

.90 

19.3 

0.9 

14.17 

.99 

19.8 

3.3 

34.05 

.34    23.2      1.4 

July    9.5 

55.15 

.14 

69.0 

1.8 

59.12 

.16 

18.5 

0.8 

14.38  +.13 

23.2 

3.5 

34..35 

.97:  24.8    IM 

i                  1 

19.5 

55.27 

.09 

70.8 

1.7 

59.26 

.19 

17.8 

0.6 

14.43 

-.04 

26.7 

3.5 

34.59 

1 

1                                   ' 

.19^  26.5     1^ 

29.5 

55.34 

.05 

72.4 

1.5 

59.36 

.08 

17.2 

0.5 

14.30 

.91     30.2 

3.5 

34.75 

.19   28.4    9.0 

Aug.    8.4 

55.37 -t-.oi    73.8 

1.3 

59.41  +.03 

16.9 

0.3 

14.01 

.37 

33.7 

3.4 

34.83 +.04'  30.4    9.1  J 

18.4 

55.35- 

-.04 

75.1 

1.1 

59.42  - 

-.09 

16.7 -0.1 1 

13.56 

.59    37.0 

3J2 

34.83- 

-.04'  32.5    9  1 

28.4 

55.30 

.07    76.1 

1 

0.9 

59.38 

.06 

16.6 

0.0 

12.97 

.66;   40.0 

9.9 

34.75 

.11    34.6    9.0' 

ikspt.  7.4 

55.20 

.uj  76.9 

0.7 

59.31 

.09 

16.7  +«.l 

12.24 

.78 

42.8 

9.6 

34.61 

.18,  36.5     1.8 

17.3 

55.08 

.13   77.5 

0.4 

59.20 

.19 

16.9 

0.9 

11.40 

.89 

45.2 

9.9 

34.40 

.93;  38.2     1.6 

27.3 

54.93 

.isl  77.8 +0.9 1 

59.07 

.14 

17.2 

0.3 

10.46 

.97 

47.2 

1.8 

34.14 

.97    39.7     1.3 

Oct.     7.3 

54.77 

.16    77.9 

0.0 

58.92 

.15 

17.5 

0.4 

9.45 

1.04 

48.8 

1.3 

33.85 

.30    40.8     0.9  j 

17.3 

54.61 

.16 

77.7  -0.9 

58.76 

.16 

17.9 

0.4 

8.39 

1.07 

49.8 

0.8 

33.54 

.31 

41.6    0.5  1 

27.2 

54.45 

.15 

77.4 

0.5 

»  58.60 

.15 

18.3 

0.4 

7.31 

1.08|   50.3 +0.9 

33.23 

.30   41.9  +0.1 . 

1                                                  1 

Nov.    6.2 

54.30 

.14    76.8 

0.7 

58.46 
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.09 

19.8 

1.7 

47.26 

.10 

68.4    0.3 

21.0 

27.40 

.13 

58.7 

9.0 

28.26 

.14 

25.4 

3.1 

8.25 

.13 

18.2 

1.5 

47.37 

.13 

68.5  +0.1 

Mar.    1.9 

27.55 

.17 

56.8 

1.7 

28.45 

.99 

22.4 

9.8 

8.40 

.16 

16.8 

1.3 

47.51 

.16 

68.5  -0.1 

11.9 

27.74 

.91 

55.2 

1.4 

28.71 

.30 

19.7 

9.4 

8.57 

.19 

15.6 

0.9 

47.69 

.19 

68.3    0.4 

21.9 

27.97 

.94 

54.0 

0.9 

29.05 

.36 

17.5 

9.0 

8.78 

.99 

14.9 

0.5 

47.89 

.99 

67.8    0.6 

31.9 

28.22 

jn 

53.3 

-0.5 

29.44 

.49 

15.8 

1.4 

9.02 

.95 

14.6  -0.1 

48.12 

94 

67.1    0.8 

Apr.  10.8 

28.50 

.99 

53.1 

0.0 

29.88 

.46 

14.6 

0.8 

9.28 

.97 

14.7  +0.3 

48.38 

.97 

66.1     1.1 

20.8 

28.81 

.31 

53.4  +0.5 

30.37 

.50 

14.1  -0.9 

9.57 

.99 

15.2 

0.7 

48.65 

.99 

64.9    1.3 

30.8 

29.13 

.39 

54.2 

1.0 

30.87 

.51 

14.2  +0.4 

9.87 

.31 

16.1 

1,1 

48.95 

.30 

63.5    1.5 

May  10.8 

29.45 

.33 

55.4 

1.5 

31.39 

.51 

14.9 

1.0 

10.18 

.31 

17.5 

1.5 

49.26 

.31 

62.0    1.6 

20.7 

29.78 

.32 

57.1 

1.9 

31.90 

.50 

16.1 

1.6 

10.49 

.31 

10.1 

1.8 

49.57 

.31 

60.4    1.7 

30.7 

30.10 

.31 

59.2 

9.9 

32.39 

.47 

18.0 

9.1 

10.81 

.30 

• 

21.1 

9.1 

49.89 

.31 

58.7    1.7 

June   9.7 

30.41 

^ 

61.5 

9.5 

32.85 

.43 

20.3 

9.5 

11.10 

.99 

23.3 

9.3 

50.19 

.30 

56.9    1.7 

19.6 

30.69 

jan 

64.1 

9.7 

33.26 

.38 

23.0 

9.9 

11.38 

.97 

25.7 

9.4 

50.48 

.98 

55.2    1.6 

29.6 

30.94 

.93 

66.9 

9.6 

33.61 

.39 

26.1 

3.9 

11.64 

.94 

28.2 

9.5 

5Q.75 

.95 

53.6    1.5 

Jaly    9.6 

31.15 

.19 

69.7 

9.9 

33.90 

.96 

29.4 

3.4 

11.86 

.90 

30.7 

9.5 

50.99 

.99 

52.1     1.4 

19.6 

31.32 

.15 

72.6 

9.8 

34.11 

.17 

32.9 

3U) 

12.04 

.16 

33.2 

9.5 

51.19 

.18 

50.8    1.9 

29.5 

31.45 

.10 

75.4 

9.6 

34.24 

.09 

36.5 

3.6 

12.17 

.19 

35.6 

9.4 

51.35 

.14 

49.7    1.0 

Aug.   8.5 

31.52 -(-.(tt 

78.2 

9.7 

34.29  +.01 

40.1 

3.6 

12.27 

.07 

37.9 

9.9 

51.47 

.10 

48.7    0.8 

18.5 

31.55 

.00 

80.7 

2.5 

34.26- 

-.07 

43.6 

3.5 

12.32  +.03 

40.0 

9.0 

51.54 

.05 

48.0    0.6 

28.5 

31.53- 

-.04 

83.1 

9.9 

34.16 

.14 

47.0 

3.3 

12.32- 

-.09 

41.9 

1.8 

51.57 +.01 

47.5    0.4 

Sept.   7.4 

31.47 

.06 

85.2 

9.0 

33.98 

.91 

50.2 

3.0 

12.28 

.06 

43.6 

1.5 

.51.56  - 

-.03 

47.1    0.9 

17.4 

31.37 

.19 

87.0 

1.6 

33.73 

je 

53.1 

9.7 

12.20 

.09 

45.0 

1.3 

51.51 

.07 

47.0  -0.1 

27.4 

31.24 

.15 

88.5 

1.3 

33.42 

.33 

55.7 

9.3 

12.09 

.19 

46.1 

1.0 

51.42 

.10 

47.0  +0.1 

Oct.     7.3 

31.07 

.17 

89.6 

9.9 

33.07 

.37 

57.8 

1.9 

11.96 

.14 

46.9 

0.7 

51.31 

.19 

47.2    0.9 

17.3 

30.90 

.18 

90.4 

0.6 

32.68 

.41 

50.5 

1.4 

11.81 

.15 

47.4  +0.3 

51.18 

.13 

47.5    0.4 

27.3 

30.71 

.19 

90.8  4^.9 

32.26 

.49 

60.7 

0.9 

11.65 

.16 

47.6 

0.0 

51.05 

.14 

47.9    0.4 

Nov.   6.3 

30.52 

.18 

90.7  -0.9 

31.83 

.43 

61.4  +0  4 

11.49 

.16 

47.5  -0.3 

50.91 

.13 

48.4    0.5 

16.2 

30.34 

.17 

90.3 

0.6 

31.40 

.49 

61.5  H>.9 

11.34 

.15 

47.0 

0.6 

50.78 

.19 

48.9    0.6 

26.2 

30.17 

.16 

89.5 

1.0 

30.98 

.40 

61.0 

0.8 

11.20 

.13 

46.3 

0.9 

50.66 

.11 

49.6    0.6 

Dec.    6.2 

30.03 

.13 

88.2 

1.4 

30.59 

.37 

60.1 

1.3 

11.08 

.11 

45.2 

1.9 

50.56 

.09 

50.2    0.6 

16.2 

29.91 

.10 

86.6 

1.7 

30.24 

.33 

58.4 

1.8 

10.98 

.08 

43.9 

1.4 

50.48 

.06 

50.9    0.7 

26.1 

29.82 

.07 

84.8 

9.0 

29.93 

.98 

56.3 

9.3 

10.91 

S^ 

42.3 

1.6 

50.43 

.04 

51.5    0.6 

36.1 

29.76- 

-.04 

82.7  -^.2 

29.68- 

-.91 

53.8-9.7 

10.87 . 

-.d 

40.6 

-1.8 

50.41- 

-.01 

52.1  +0.6 

SitO 
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AFFARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINOTON. 

*/?  Cephei. 

f  Aquarii. 

c 

Pegasi. 

•11  Cephei. 

Mean 
Solar 
Date. 

1 

Blgbt 
AsoensioB. 

Declination 
Honk. 

Right 
Ancenalon. 

Declination 
SmuUi. 

Right 
Aaoenition 

Declination 
AtfTCA. 

Right 
Aacandon. 

Declination 
Honk. 

h      m 

21  26 

69  59 

h      m 

21  30 

o        / 

8  25 

h      m 

21  37 

o 

9 

17 

h      m 

21  39 

70  42 

Jan.    2.1 

1 
56.54- 

-.40 

6l'.'7  Hi.4 

54.12 

-.03 

45.7  +0.5 

52.02 

-.05 

16.8 

-1.3 

58.96 

-.44 

86.5  -S.3 

12.1 

56.18 

.31 

59.0 

9.8 

54.11 

.00 

46.2 

0.5 

51.99 

-.09 

15.4 

1.3 

58.55 

.35 

84.0 

2.7 

22.1 

55.92 

.21 

56.1 

3.1 

54.13  +.03 

46.6 

0.4 

51.99 +.01 

14.1 

1.3 

58.25 

Ji5 

81.1 

3.0 

Feb.    1.0 

55.77 

-.10 

52.9 

3.3 

54.17 

.06 

47.0 

0.9 

52.02 

.04 

12.8 

1.3 

58.05 

.14 

77.9 

3.9 

1 

11.0 

55.73  +.09 

49.5 

3.3 

54.25 

.09 

47.1  +0.1 

52.06 

.08 

11.6 

1.1 

57.97 

-.09 

74.7 

1 
3.3 

21.0 

55.80 

.13 

46.2 

3.9 

54.36 

.19 

47.2 

H>.l 

92.17 

.11 

10.5 

1.0 

58.00  +.10 

71.4 

3.2 

Mar.    1.9 

55.99 

J25 

43.1 

3.0 

54.50 

.15 

47.0 

0.3 

52.29 

.14 

9.6 

0.7 

58.16 

SSk 

68.2 

3.0 

11.9 

56.29 

.35 

40.2 

9.7 

54.67 

.18 

46.6 

0.5 

52.45 

.17 

9.0 

0i4 

58.44 

JS^ 

65.3 

9.7' 

2]  .9 

56.70 

.45 

37.8 

9.9 

54.87 

J91 

46.0 

0.7 

52.63 

.90 

8.8  -0.1 

58.83 

.43 

62.7 

2.3 

31.9 

57.19 

.53 

35.8 

1.7 

55.10 

.94 

45.1 

0.9 

52.85 

.93 

8.8  +0.9 

59.31 

.59 

60.6 

1.8 

Apr.  10.8 

57.76 

.59 

34.3 

1.1 

55.35 

.96 

44.1 

1.9 

53.10 

M 

9.2 

0.6 

59.87 

.60 

59.0 

IJ 

20.8 

58.38 

.64 

33.5  -0.5 

55.63 

.99 

42.8 

1.3 

53.37 

.98 

10.0 

0.9 

60.50 

.65 

58.0 

0.7, 

30.8 

59.04 

M7 

33.3  -H).! 

55.92 

.30 

41.4 

1.5 

53.65 

.30 

11.1 

1.9 

61.18 

.68 

57.6  -0.1 1 

May  10.8 

59.71 

Al 

33.7 

0.7 

56.23 

.31 

39.8 

1.6 

53.96 

.31 

12.5 

1U> 

61.87 

.69 

57.9+0.61 

20.7 

60.38 

.65 

34.7 

1.3 

56.55 

.39 

38.2 

1.7 

54.27 

.31 

14.1 

1.8 

62.57 

JBH 

58.8 

1.1 

1 

30.7 

61.02 

.69 

36.3 

1.6 

56.86 

.31 

36.5 

1.7 

54.58 

.31 

16.0 

9.0 

63.24 

.65 

60.2 

1 

1.7 

June    9.7 

61.62 

.57 

38.4 

9.3 

57.17 

.30 

34.8 

1.7 

54.88 

.30 

18.1 

9.1 

63.87 

.60 

62.1 

2.2 

19.a 

62.15 

.50 

41.0 

9.7 

57.47 

.98 

33.1 

1.6 

55.17 

.96 

20.2 

9.1 

64.45 

.54 

64.6 

9.6 

29.6 

62.61 

.49 

43.9 

3.1 

57.74 

.96 

31.6 

1.5 

55.44 

.95 

22.4 

9.9 

64.95 

.46 

67.4 

3.0 

July    9.6 

62.99 

.39 

47.2 

3.4 

57.99 

.93 

30.2 

1.3 

55.68 

.99 

24.5 

9.1 

65.36 

.37 

70.6 

SJI 

19.6 

63.26 

.99 

50.7 

3.5 

58.20 

.10 

29.0 

1.1 

55.88 

.18 

26.6 

9.0 

65.68 

sn 

74.0 

3.5 

29.5 

63.43 

.19 

54.3 

3.6 

58.37 

.15 

27.9 

0.9 

56.04 

.14 

28.6 

1.9 

65.89 

.16 

77.6 

3.6 

Aug.   8.5 

63.50  -t-.oi 

57.9 

3.7 

58.49 

.10 

27.1 

0.7 

56.17 

.10 

30.5 

1.7 

66.00  +.05| 

81.3 

3.7 

18.5 

63.46  • 

-.00 

61.6 

3.6 

58.57 

.06 

26.5 

0.5 

56  JM 

j05 

32.1 

1.5 

65.99- 

-.06 

85.0 

3.7 

28.5 

63.31 

.10 

65.1 

3.5 

58.61  +.01 

26.1 

0.3 

56.27  +.01 

33.6 

1.3 

65.88 

.16 

88.6 

3.5 

Sept.  7.4 

63.07 

.99 

68.5 

3.3 

58.60- 

-.03 

25.9  -0.1 

66.27- 

-.03 

34.8 

1.1 

65.67 

.96 

92.1 

3.4 

17.4 

62.73 

.38 

71.7 

3.0 

58.56 

.06 

25.9  +0.1 

56.22 

.06 

35.7 

0.8 

65.35 

.36 

95.3 

3.1 

27.4 

62.31 

.45 

74.5 

9.6 

58.48 

.09 

26.0 

0J2 

56.14 

.09 

36.4 

0.6 

64.95 

.44    98.3 

2.6 

Oct.     7.3 

61.82 

^2 

76.9 

9.9 

58.37 

.11 

26.3 

0.3 

56.03 

.11 

36.9 

0.4 

64.48 

.51  100.9 

^\ 

17.3 

61.28 

.57 

79.0 

1.8 

58.26 

.13 

26.7 

0.4 

55.91 

.13 

37.2  +0.1 

63.94 

.56 

103.1 

2.0 

27.3 

60.69 

.60 

80.5 

1.3 

58.11 

.14 

27.1 

0.5 

55.77 

.14 

37.2  -0.1 

63.35 

.60 

104.8 

1.5 

Nov.   6.3 

60.08 

.69 

81.5 

0.7 

57.97 

.13 

27.6 

0.5 

55.63 

.14 

37.0 

0.3 

62.r3 

.63  106.0 

0.9 

16.2 

59.46 

.69 

81.9  •H).l 

67.84 

.13 

28.2 

0.6 

55.49 

.13 

36.5 

0.5 

62.09 

.64  106.7+0.3' 

iM.2 

Oo.Ov 

.60 

81.7  -0.5 

57.72 

.11 

28.8 

0.6 

55.36 

.19 

35.9 

0.7 

61.46 

.63  106.7  -0.3 

Dec.    6.2 

58.25 

.57 

80.9 

1.1 

57.62 

.09 

29.4 

0.6 

55.25 

.10 

35.0 

0.9 

60.84 

.60 

106.2 

0.6, 

16.2 

57.71 

JS\ 

79.6 

1.6 

57.54 

.07 

30.0 

0.6 

55.16 

.08 

34.0 

1.1 

60.26 

.55 

105.0 

1.4 

26.1 

57.22 

.45 

77.7 

9.1 

57.49 

.04 

30.6 

0.5 

55.09 

.06 

32.9 

1.9 

59.74 

.49 

103.3 

2.0 

36.1 

56.81 

-.37 

75.3 

-«.6 

57.46  • 

-.01 

31.1  +0.5 1 

55.05- 

-.03    31.6 

-1.3 1  59.28- 

-.41UOI.I 

-2.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

fi  Capricorni. 

*79  Draconifl. 

a 

Aquarii. 

. 

a  Gruifl. 

Mean 
Solar 
Date. 

• 

Right 
Aaoenaion 

DeeUnatloQ 
South, 

Right 
Asoeniiion. 

DeeliDatton 
NwtK 

Right 
Atoeiuion. 

I>ecHnation 
South, 

Right 
Aacenaion. 

Declinntion 
South. 

h      m 

21  46 

o 

14 

8 

h      m 

21  51 

o 

73 

5 

h      m 

21  59 

O            1 

0  56 

h      m 

22    0 

O            1 

47  34 

Jttn.     2.1 

16.92- 

-.CM 

80.6  4^.9 

a 
12.81  - 

-.55 

56.1 

-9.1 

10.64- 

-.05 

II 
34.0  -fo.6 

a 
6.90  -.09 

64.2  -1.3 

12.1 

16.90- 

-.01 

80.8  +0.1 

12.32 

.45 

53.7 

9.6 

10.61  • 

-.09 

34.8 

0.8 

6.83    .05 

62.8    1.6 

22.1 

16.91  +.oa 

80.9 

0.0 

11.92 

.33 

50.9 

9.9 

10.59 

.00 

35.6 

0.7 

6.80 -.01 

61.0    1.9 

Feb.     1.0 

16.94 

.05 

80.8 

-0.1 

11.65 

.91 

47.8 

3.9 

10.61  +.03 

36.3 

0.6 

6.82  +.04 

59.0    9.1 

11.0 

17.01 

.06 

80.6 

0.3 

11.51  - 

-.07 

44.6 

3.3 

10.66 

.06 

36.9 

0.5 

6.88    .08 

56.8    9.3 

21.0 

17.11 

.11 

80.2 

OJS 

11.50 +.06 

41.3 

3.9 

10.73 

.00 

37.3 

0.3 

6.98    .13 

54.5    9.4 

Mar.    2.0 

17.24 

.14 

79.7 

0.7 

11.64 

.90 

38.1 

3.1 

10.84 

.19 

37.5  -fO.l 

7.14    .18 

52.0    9.5 

11.9 

17.39 

.18 

78.9 

0.6 

11.91 

.33 

35.1 

9.6 

10.98 

.15 

37.5  -0.1 

7.34    .99 

49.5    9.5 

21.9 

17.59 

.91 

78.0 

1.0 

12.30 

.46 

32.4 

9.5 

11.15 

.19 

37.2 

0.4 

7.58    .96 

46.9    9.5 

31.9 

17.81 

JS 

76.8 

1.9 

12.82 

.56 

30.2 

9.0 

11.35 

.91 

36.7 

0.7 

7.86    .30 

44.4  ^9.5 

Apr.  10.9 

18.05 

.96 

75.5 

1.4 

13.43 

.65 

28.4 

1.5 

11.58 

.94 

35.8 

1.0 

8.19    .34 

42.0    9.4 

20.8 

18.33 

.99 

74.0 

1.5 

14.11 

.71 

27.3 

0.9 

11.83 

.97 

34.7 

1.9 

8.55    .37 

39.7    9.9 

30.8 

18.62 

.30 

72.4 

1.6 

.  14.86 

.76 

26.7  H).3 

12.11 

.99 

33.4 

1.4 

8.94    .40 

37.5    9.0 

May  10.8 

16.94 

.39 

70.8 

1.7 

15.63 

.77 

26.8  4^.4 

12.41 

.30 

31.9 

1.6 

9.35    .49 

35.7    1.7 

20.7 

19.26 

.SB 

69.1 

1.7 

16.41 

.77 

27.4 

1.0 

12.72 

.31 

30.2 

1.8 

9.78    .43 

34.1     1.5 

30.7 

19.58 

.39 

67.4 

1.7 

17.17 

.74 

28.7 

1.5 

13.04 

.31 

28.3 

1.9 

10.22    .44 

32.8    1.1 

June    9.7 

19.91 

.31 

65.8 

1.6 

17.89 

.69 

30.5 

9.0 

13.35 

.31 

26.4 

1.9 

10.65    .43 

31.8    0.8 

19.7 

20.21 

.30 

64.2 

1.5 

18.55 

.69 

32.8 

9.5 

13.65 

.99 

24.5 

1.8 

11.07    .41 

31.2  -0.4 

29.6 

20.50 

.27 

62.8 

1.3 

19.13 

.53 

35.5 

9.9 

13.93 

.97 

22.6 

1.7 

11.47    .38 

31.1    0.0 

July    9.6 

20.76 

.94 

61.6 

1.1 

19.61 

.43 

38.6 

3.9 

14.19 

.94 

20.8 

1.6 

11.84    .34 

31.3  40.4 

19.6 

20.99 

.91 

60.6 

0.9 

19.99 

.39 

41.9 

3.5 

14.41 

.91 

19.1 

1.4 

12.16    .30 

31.9    0.8 

29.6 

21.18 

.17 

59.8 

0.7 

20.26 

.90 

45.5 

3.6 

14.60 

.17 

17.6 

1.9 

12.43    .94 

32.8    1.1 

Aug.   8.5 

21.33 

.19 

59.3 

0.4 

20.40  +.06 

49.2 

3.7 

14.75 

.19 

16.3 

1.0 

12.64    .18 

34.1.   1.4 

18.5 

21.42 

.06 

59.0  -^).9 

20.42- 

-.04 

52.9 

3.7 

14.85 

.08 

15.3 

0.8 

12.79    .19 

35.6    1.6 

28.5 

21.48  +.03 

58.9 

0.0 

20.32 

.16 

56.6 

3.6 

14.91  +.04 

14.3 

0.6 

12.88 +.05 

37.4     1.8 

Sept.  7.4 

21.49  - 

-.01 

59.0  +0.9 

20.11 

.97 

60.1 

3.5 

14.93 

.00 

13.6 

0.4 

12.90 -.01 

39.3    1.9 

17.4 

21.46 

.05 

59.3 

0.3 

19.78 

.38 

63.5 

3.9 

14.90  • 

-.04 

13.1  H).9 

12.86    .07 

41.2    1.9 

27.4 

21.39 

.06 

59.7 

0.5 

19.35 

.47 

66.6 

9.9 

14.85 

.07 

12.9 

0.0 

12.77    .19 

43.1     1.9 

Oct.     7.4 

21.30 

.11 

60.2 

0.6 

18.83 

.56 

69.4 

9.6 

14.76 

.10 

12.8  +0.9 

12.63    .16 

44.9    1.7 

17.3 

21.18 

.19 

60.8 

0.6 

18.24 

.69 

71.8 

9.1 

14.66 

.11 

12.9 

0.3 

12.45    .19 

46.6    1.5 

27.3 

21.05 

.13 

61.5 

0.6 

17.58 

.68 

73.7 

1.7 

14.53 

.19 

13.2 

0.5 

12.25    .91 

47.9    1.9 

Not.   6.3 

20.91 

.13 

62.1 

0.6 

16.88 

.71 

75.1 

1.1 

14.41 

.13 

13.6 

0.6 

12.03    J& 

49.0    0.9 

16.3 

20.78 

.13 

62.7 

0.6 

16.16 

.73 

75.9  +0.6 

14J28 

.19 

14.1 

0.7 

11.81     .91 

49.7    0.5 

26.2 

20.66 

.19 

63.3 

0.5 

15.43 

.73 

76.2 

0.0 

14.16 

.11 

14.7 

0.7 

11.60    .90 

50.0  +0.1 

Dec.    6.2 

20.55 

.10 

63.8 

0.5 

14.71 

.70 

75.8  -0.6 

14.05 

.10 

15.4 

0.7 

11.41     .18 

49.9  H>.3 

16.2 

20.46 

.08 

64.2 

0.4 

14.02 

.66 

74.9 

1.9 

13.96 

.06 

16.2 

0.8 

11.24    .15 

49.4    0.7 

26.1 

20.40 

.05 

64.6 

0.3 

13.40 

.59 

73.4 

1.8 

13.88 

.05 

16.9 

0.8 

11.11    .11 

48.5    1.1 

36.1 

20.36- 

-.09 

64.8  +0.9 

12.85 

-.51 

71.3  -9.3 

13.84- 

-.fl« 

17.7  40.8 

11.02 -.07 

47.3  -1.4 

41 
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FIX£D  STABS, 

1879. 

1 

jkPPASENT  riACES  FOiR  THE  lUTER  TRANSIT  AT  WAaHDiOOnN. 

• 

0  Aquarii. 

IT 

Aquarti. 

n 

Aquarii. 

"1286 

Cephei  (B.) 

Mean 
Solar 
Date. 

■ 

Afoeaiiion. 

DeeUMtiuii 

aomh. 

Bight 
AMeniton 

Pedlnathm 
Nvrth, 

Blglit 
AwMuioD. 

DeeUnattoa 
SoMik, 

Bifiit 

DecUnatloD 

h      m 

22  10 

i  24 

h 

22  ] 

m 
L8 

0  43 

h      m 

22  28 

S  46 

h      la 

22^ 

0        i 

75  33 

Un.    %.% 

8M-.M 

80"7  40A 

i^M- 

-.06 

36'9  •^.e 

44.94 

-.01 

1     " 

43.1  44)41  67.48  • 

-.73 

W.'o 

I 
-1.6 

18.1 

.   8J77-.d  61.1    0.4' 

42.63 

.04 

35.1    0.8 

44.88 

.05 

43.8    0.7 

66.80 

.63 

68.2 

1 
9.1 

».l 

8J?0    .««  8L4    0.8 

42.60- 

-.99 

34.3    0.8 

44.85- 

-.09 

44.6    0.7 

66.22 

uia 

65.8 

94 

Feb.    t.l. 

8^7  -t-.ttnj  61.7  40.9; 

42.60 1I-.01 

33.6    0.7 

44.84 

.00 

46.2    0.6 

55.76 

.39 

63.0 

9.9 

;U.O, 

8.81    .M 

61.8    0.0, 

42Ji8 

.94 

32.8    0.5 

44.86  +.03 

45.7    0.4 

55.44 

.94 

60.0 

3.1 

n.o: 

8.67    .oa 

6U7  -0.9 

42J6 

.07 

82.6    0.4 

44.80 

.96 

46.1    0.3 

55.27- 

-.06 

66.8 

3.9 

Mar.    8.0 

8.87    .U 

ai.8    o.i 

42.86 

.10 

82.8-0.9 

44.96 

.00 

46.3  401.1 

65.27 +.06 

83.6 

8.9 

18.0 

341    .IS 

81.8   o.t 

42.76 

.14 

32.1  'fO.l 

45.09 

.13 

46J2-0Jt 

65.44 

41 

50.5 

3.0 

81.9 

3Jr7    .1^ 

60.8   4).8 

42.93 

.17 

J32.3    0.3. 

46.23 

.W 

45.9    0.4 

55.76 

.40 

47.6 

9.7 

31.9] 

3.47    .91 

79.4    1.0 

4.XI8 

.90 

.32.6    o.ft 

45.41 

.18   45.4    0.7 

66.23 

.54 

46.0 

9.3 

Apr.  1(^.9^ 

3.89    .94 

78J     1.8! 

43.M 

M 

33.6   4».9: 

45.«1 

.90   44.6    1.0 

66.83 

.68 

48.9 

1.9 

38.9; 

^M    .97 

76.8    1.5 

43.66 

.98 

84.6    iJt 

45.86 

.96    43.4    1.9 

.57.65 

.76 

41.2 

1.4 

,3©.8; 

4.88    .90    75.8    1.0 

43.86 

.96 

86.9    1.4 

46.19 

.98 

42.0    1.5 

58.34 

.89 

40.2 

0.8 

May  10.8; 

4.83    .31    73.8    1.7 

44.14 

.30 

«7.4    1.4: 

46.41 

.30 

40.6    1.6 

59.81 

.88 

39.7 

-9.9  i 

80.8: 

4«64    .39   71.8    1.8, 

44.46 

.31 

39.8    1.8 

46.71 

41 

38.7    14 

60.16 

.99 

39.8  40.4 

.80.7, 

5»«ia    .3B    70.8    1.8J 

44.V6 

.31 

41.0    1.91 

47.02 

.31 

86.9    1.9 

6L00 

.88 

40.6 

1.0 

iUM    0.7! 

5.48    .31 

68.1    1.8 

45.06 

.31 

43.0    4.0 

47.84 

41 

34.8   A.0 

61.87 

.85 

41.9 

1.6 

.10.7i 

5.79    .30   66.4    1.7: 
6.86    .«   4i4J7    i.6. 

45.39 

.30 

45.0    9.0 

47.66 

.30 

32.9    9.0 

62.70 

.79 

43.7 

9.1; 

.88.7 

45.66 

.98 

47.0    1.9 

47.96 

40 

31.0    1.9 

63.46 

.71 

46.0 

9.5 

itily    9.6] 

6UI5    .9fi 

63;l    XM 

45.96 

.90 

48.8    1.8 

48.82 

.96 

294    1.8 

64.12 

.61 

48.8 

9J1, 

10.6; 

.  6iU)    .3) 

61.8    1.3; 

46.16 

.99 

.60.7    1.7 

48.47 

.99 

87.8    1.7 

GAM 

.50 

61.9 

"1 

80.61 

6.70    .18   60.8    l.Oi 

46.80 

.16 

52.3    1.5 

48j66 

.10 

85.8    1.5 

65.12 

.37 

66.3 

3.5! 

Aug«   6.6 

GM     .14    &dJf     0.81 

.46.66 

.U 

63.6    1.4j 

48.86 

.16 

24.4    1.3 

65.43 

.91 

68.9 

3.7 

18.51 

7.87    .10  W.0    0.4 

46.87 

.10 

65.0    l.l 

46.86 

.11 

83i)    1.1 

6&6O4-.IO 

62.6 

3.7 

86.5: 

744    .09 

6SA    0.4 

46.76 

.00 

66.0    0.9j 

49^07 

.07 

82.8    0.8 

65.^- 

-.09 

66.4 

3,7 

aept.  7.5; 

7.17  ^-.O! 

68.3  •lO.i: 

46.7^-l-.Q9 

66.6    0.7 

49.12  -f.OO 

81.6    0.6, 

6543 

.16 

70.1 

3.7 

17.4, 

7.18  ^'.oa 

66.8    o.oi 

46.76" 

-.08 

.674    0.5 

49.12  - 

-.01 

i^l.O    o.i 

6541 

.99 

73.7 

3.5 

■  9fAi 

7.18    M 

68.8  'Hl.9i 

46.74 

.06 

67.6    0.3. 

4940 

.04 

80.7  -o.« 

64.94 

.49 

77.2 

3.3 

Oct.     7.4] 

7M    .09 

liBjO    0.4: 

4QJ67 

.06 

67.9  -M.l 

49.03 

.07 

80.6    0.0 

6447 

.59 

804 

a.0 

17.41 

6M    .11 

69J    0.5: 

46.66 

.10 

67.9  -O.l. 

4836 

.00 

80.7  •M.S 

63.69 

.06 

83.2 

9.7 

9r.3i 

6;83    .19 

69.«    0.& 

46.47 

.19 

j67.7    0.3! 

48J8& 

.11 

80.9    9.« 

63.82 

.18 

86.7 

94 

Mot.  6.3i 

6.70    .13 

604    0.A 

46.36 

.18 

67.4     0.4r 

4^73 

.19 

81.8    0.i 

62.46 

.77 

87.7 

1.7 

16.3< 

6.86    .19 

60.7    0.ft 

46.82 

.19 

66.8    «.& 

48j81 

.19 

81.8    J.5: 

6ir69 

.81 

48.1 

1.9' 

86.3] 

646    .U 

61.4    0.6i 

46.11 

.19 

66.3    0.« 

48.49 

.U 

824   «.« 

QOM 

.84 

80.0  404 

^o.   «.% 

6.85    .10 

62.8    0.C 

45.09 

.11 

66.6   0.7 

48.36 

.11 

834    0.7 

60J01 

.84 

80.3 

• 

«lO 

1«.8: 

6;85    .09 

62.6    0.a 

45^ 

.09 

54.9    0.8 

48.88 

.09 

83.8    o.r 

59J8 

.81 

80.0  -41.6 

88.2. 

6.18    .OY 

£3.8    0.5: 

45.81 

.Off 

54il     0.8: 

48.20 

.06 

24.6    0.« 

5848 

.79 

89.1 

14 

36.1 

6.12  -.04 

63.6  H-0.4: 

45.75- 

-.05 

53.3  H).8 

48.13  - 

-.96 

25.3  40.  J 

57.65- 

-.60 

87.6- 

-1.7 

FIXED  8TARSy  187^ 
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^^^*^^^% 


ATTAKEm  PLA€£S  FOR  THE  VfTESt  TRANSIT  AT  WASHINreTON. 


Mean 

Solmr 
Date. 


^  Pegaii. 


AMenidoxi. 


jjevuuuuuu 


*i  Cef  hei. 


hJjM 


A  Aquarii. 


r 


«  Piicis  Attstralii. 


Declination 
Soutk. 


Jan.  2.2 
12.1 
22.1 

Feb.  1.1 
11.1 

21.0 
tfar.  2.0 
12.0 
22.0 
31.9 

Apr.  10.9 
20.9 
90.8 

May  10.8 
20.8 

90.8 
June   9.7 
10.7 
29.7 
/uly    9.7 

19.6 
29.6 
Aug.  8.6 
18.5 
28.5 

Sept.  7.5 
17.5 
27.4 

Oct.  7.4 
17.4 

27.4 

Not.    6.3 

16.3 

26.3 

Dee.    0.2 

16.2 
fi6.2 
96.2 


h      m 

92  95 


2.9*  -.08 
2.87  .06 
2.82    .03 

2.80 -.01 
2.80  +.09 


2.83 
2.90 
3.00 
3.13 
3.30 

3.51 
3.74 
4.01 
4.30 
4.60 

4.92 
5.23 
5.54 
5.84 
6.12 

6.36 
6.58 
6.75 
6.88 
6.97 


.05 
.08 
.IS 
.15 
.19 

.39 

.35 
.98 

.30 
.31 

.391 

.31 

.30 

.99 

.96 

.93 
.19 
.15 
.11 
.07 


7.02  +.03 

7.03  -.01 
7.00  .04 
6.94  .07 
6.85    .09 


o        t 

10    9 


// 


45.9  -J.l 

44.7  1.9 
43.5  1.9 
42.4  t.l 
41.3  1.1 

40.3  0.9 

39.4  0.7 

38.8  0.5 

38.5  -6.9 
38.5  +«.l 

38.8  0.5 

39.5  0.8 

40.4  1.1 

41.7  1.4 

43.3  1.7 

45.1  1.9 

47.1  9A 

49.2  9.9 

51.4  t.9 

58.7  9.9 

55.8  9^.1 

57.9  9.0 
59.9  1.9 
61.7  1.7 

63.3  1.5 

64.7  1.3 

65.8  1.0 

66.7  0.8 

67.4  0.5 

67.8  0.3 


6.75  .11  68.0+0.1 

6.64  .19  68.0' -6.1 

6.51  .19  67.7    0.3 

6.39  .19  67.9    0.5 

6.27  .11  66.7    6.7 


6.16  .10 
6.07  .06 
5;9D  -.07 


65.9  0.9 
64.9  1.0 
63.9  -1.1 


b      m 

92  45 


5.18  -.40 
4.80    .35 

4.48  .99 
4.22  .99 
4.03    .14 

9.98  -.65 
3.99 +.64 
4.02  .14 
4.21     .93 

4.49  .39 


4.85 
5.99 
5.79 
6.39 
6.90 

7.49 

8.07 
8.69 
9.15 
9.62 


.40 
.47 
.58 
.56 

.58 

.58 
.57 
.54 
.50 
.44 


10.03     .37 

10.37  .30 
10.63  .99 
10.81    .13 

10.90  +.05 

10.91  -.03 
10.84  .11 
10.69  .19 
10.47  .95 
10.18    .31 


9.84 
9.45 
9.03 

8.58 
8.13 


.36 
.46 
.43 
.45 
.45 


7.68  .44 
7.24  .48 
6:84  -.38 


ss 


47.7 
46.0 
43.7 
41.1 
98.1 

96.1 
99.0 
29.0 
26.2 
23.8 

21.7 
20.2 
19.2 


-1.5 
9.6 
t.4 
9.8 
3.6 

3.1 
a.6 
9.9 
9.6 
9.9 

1.8 

1.3 
6.7 


ie.8  HKl 

19.0  +o;5 

19.8    1.0 

21.1  1.6 
23.0  9.1 
26.3  9.5 
28.0  fk9 


91.1 
91.4 
37.9 
41.6 
46.2 


3.9 

3.4 
3.6 
3.7 
3.7 


48.9  3.6 

52.4  3.4 

55.8  3.9 

58.9  9.9 
61.6  9.6 

64.0  ».l 

65.9  1.7 

67.*  l.l 

66.2  +6. 

68:5  0. 


6 


0 


68.2  -6.6 
67.9  1.9 
65.8  -4.7 


b      m 

32  45 


54.41  -.07 
54.94  .66 
54.99  .03 
54.27  -.0; 
54.28 +.09 


54.31 
54.97 
54.46 
54.59 
54.75 

54.95 
55.19 
55.44 
55.72 
56.09 


.65 
.68 
.11 
.15 
.18 

.91 

.941 
.9 
.91 
.31 


56.94  .39 

56.66  .39 

56.98  .31 

57.29  .30 

57.59  .97 


57.84 
58.07 
58.26 
58.41 
58.52 


.95 
.91 
.17 
.13 
.09 


58.59  .051 
58.61  +.01 
58.60 -.03 
58.55  .06 
58.48    .06 


58.99 
58.28 
58.16^ 
58.05 
57.94 


.10] 

.11 

.19 
.11 
.11 


^sat 


o        / 

8  15 


46.0  +6.5 
46.4     6.4 

46.8  4.3 

47.0  +4.1 

47.1  0.0 

46.9  Hh9 

46.6  6^4 
46.1  M 
45.9    6;9 

44.3  1.1 

49.1     1.3 

41.7  1.5 
40.0    1.7 

«x).u     1.8 

96.4  1.9 


94.4 

99.5' 

90.6 

28.8 
97.1 


1.9 
1.9 
1.9 
1.8 
1.6 


b     m 

ss  so 


92.92 -JM 
92.54  .67 
92.48  .64 
32.45  -.68 
92.44  +.61 


O  I 

30  17 


7«.2 

75.7  0.6 

7&f  6.8 

74.1  1.1 

72.6  1.3 


92.47  .65  7M  1.6 

92.54  .66  69^7  1.8 

99.64  J9  67.9  1.9 

99.78  .16  6&.9  9.1 


Ji7 

JO 


95.6  1.4 
24.9  1.9 
23.9"  0.9 
22.5  0.7 
21.9  6.4 

21.6-^.9 
21.5    <^.o 

21.7  +6.9 
92.0  6.4 
29.4    6.5 


23.0 
29.6 
24.2 
21.9 
25.6 

26.2 


4.6 
4.6 

fr.7 

9.7 

6^6 


57.89  .14  26.7  6.6 
57.74  .06  26.y  4.5 
57.6r-.66  27.2  +4.5 


92.96   .80 


33.17 
99.42 
93.71 
94.02 

94.71 
95.07 
95.49^ 
35.77 
36.19 

96.40 
96.67 
96.89 
97.07 
97.20 


.35 
.36 
.35 
M 

.31 

.96 
JN 

.15 
.10 


97.28  M 
37.91  +.01 
97.30^.03 
37.26  Jn 
37.16    .10 


37.08 
36.98 
36.78 
36.63 
36.49 


69.8  9JI 

61.5  9.9 

59.9  9.3 
57.9  9.9 

54;8  9a 

52l6  9.0 

59.7  1.0 

46;9  1.6 

47.4  1.4 

49.1  1.1 

4ft.2  Oi7 

44.6  0.4 

44.4  H).l 

44.5  +6«8 
4&0  0.6 
45-.7  0.9 


.14 
.13 


36.96  .19 
36.26  -  .16 
36.16  «-.06 


46.7 
47.9 
49.2 
50.6 
52.0 

59.3 
84.6 
85.6 
59.5 

87.0 


1.1 

1.9 
1.4 
1.4 

1.4 

1.3 
LI  " 
0.9  I 
0.7 
6.4 


81^4  +0.9 
8r.4  -6.1 
.1  -0.4 


394: 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a 

Pegasi. 

•c 

Cephei. 

6  Piscium. 

1 

Piscium. 

Mean 
Solar 
Date. 

— 

Bight 
Aioeiuion. 

OeelioaUon 
Nmlk, 

Right 
AKeniion. 

Declination 
IforUL 

Bight 
Aioenilon. 

Declination 
North, 

Right 
Aieeniion. 

'  «^Unation 
.Veft*. 

h      lu 

22  58 

O           1 

14  30 

h      m 

23  13 

o         t 

67  24 

h      m 

23  21 

O           1 

5  40 

h      m 

23  33 

o 

4 

55 

Jan.     2.2 

21.55- 

-.09 

58.8 

-1.1 

20.43- 

-.46 

50'.'0 

-1.1 

27.03- 

-.10 

It 
29.1 

-0.8 

20.67- 

-.10 

51.9  -0.8 

12.2 

21.46 

.08 

57.6 

1.9 

19.98 

.49 

48.6 

1.7 

26.94 

.06 

28.3 

0.8 

20.58 

.09 

51.1 

0.8 

22.1 

21.39 

.06 

56.4 

1.3 

19.58 

.37 

46.7 

9.1 

26.86 

.07 

27.4 

0.9 

20.49 

.07 

50.3 

0.8 

Feb.    1.1 

21.34 

.03 

55.1 

1.3 

19.24 

.30 

44.3 

9.5 

26.81 

.05 

26.6 

0.8 

20.43 

.05 

49.5 

0.7 

11.1 

21.32- 

-.01 

53.8 

1.9 

18.98 

.99 

41.6 

9.8 

26.77 . 

-.09 

25.8 

0.7 

20.39- 

-.09 

48.8 

0.6 

21.1 

21.33  +.09 

52.6 

1.1 

18.80 

.13 

38.7 

3.0 

26.76  +.01 

25.2 

0.6 

20.37 

.00 

48.2 

0^ 

Mar.    2.0 

21.37 

.06 

51.6 

0.9 

18.73  - 

-.03 

35.6 

■3.0 

26.78 

.04 

24.7 

0.4 

20.37  +.03 

47.7 

0.3 

12.0 

21.44 

.09 

50.8 

0.7 

18.75  +.08 

32.6 

3.0 

26.83 

.07 

24.4 

-0.9 

20.42 

.06 

47.5 

-6.1 

22.0 

21.55 

.13 

50.2 

0.4 

18.88 

.18 

29.7 

9.8 

26.92 

.11 

24.4 

40.1 

20.50 

.10 

47.5 +0.1  1 

Apr.    1.0 

21.70 

.17 

49.9 

-0.1 

19.12 

.98 

27.1 

9.4 

27.05 

.14 

24.6 

0.4 

20.61 

.13 

47.8 

0.4 

10.9 

21.89 

.90 

50.0+0.9 

19.45 

.38 

24.8 

9.0 

27.21 

.18 

25.1 

0.7 

20.76 

.17 

48.3 

0.7 

20.9 

22.11 

.94 

50.4 

0.6 

19.87 

.46 

23.0 

1.6 

27.41 

.99 

25.9 

1.0 

20.95 

.91 

49.1 

1.0 

30.9 

22.37 

.97 

51.2 

0.9 

20.37 

.53 

21.7 

1.0 

27.65 

.95 

27.0 

1.9 

21.18 

.94 

50.2 

1.9 

May  10.8 

22.64 

.99 

52.2 

1.3 

20.92 

.58 

20.9 

-0.5 

27.91 

.98 

28.4 

1.5 

21.44 

.97 

51.6 

1.5 

20.8 

22.95 

.31 

53.7 

l.fl 

21.52 

.61 

20.7  +«.l 

28.20 

.30 

.30.0 

1.7 

21.72 

.30 

53.2 

1.8 

30.8 

23.26 

.39 

55.4 

1.8 

22.14 

.63 

21.1 

0.7 

28.50 

.31 

31.8 

1.9 

22.03 

.31 

.<>5.0 

1.9 

June    9.8 

23.58 

.39 

57.4 

9.0 

22.77 

.68 

22.1 

1J9 

28.82 

.38 

33.7 

9.0 

22.:)4 

.39 

57.0 

S.0 

19.7 

23.90 

.31 

59.5 

9.9 

23.39 

.60 

23.6 

1.8 

29.14 

.31 

35.8 

9.1 

22.66 

.39 

59.0 

9.1 

,      29.7 

24.21 

.30 

61.7 

9.3 

23.98 

.57 

25.6 

9.9 

29.45 

.30 

37.9 

9.1 

22.98 

.31 

61.1 

9.1 

1 

July    9.7 

24.50 

.98 

64.0 

9.3 

24.53 

.98 

28.0 

9.6 

29.75 

.99 

40.0 

9.1 

23.28 

.99 

63.2 

S.0 

19.7 

24.76 

.95 

66.3 

9.3 

25.02 

.45 

30.9 

3.0 

30.02 

.96 

42.1 

9.0 

23.56 

.97 

65.2 

9.0 

29.6 

24.99 

.91 

68.6 

9.9 

25.44 

.38 

34.0 

3.3 

30.27 

JO 

44.0 

1.8 

23  82 

.94 

67.1 

1.8 

1 

Aug.   8.'6 

25.19 

.17 

70.8 

9.1 

25.78 

.30 

37.4 

3.5 

30.48 

.19 

45.8 

1.7 

24.04 

J91 

68.8 

1.7  1 

18.6 

25.34 

.13 

72.8 

1.9 

26.04 

.99 

41.0 

3.6 

30.66 

.16 

47.4 

1.5 

24.23 

.17 

70.4 

1.5 

28.5 

25.45 

.09 

74.7 

1.7 

26.21 

.13 

44.7 

3.7 

30.79 

.19 

48.8 

1.3 

24.38 

.13 

71.8 

1.9 

Sept.  7.5 

25.52 

.05 

76.3 

1.5 

26.30  +.04 

48.4 

3.7 

30.89 

.08 

50.0 

1.1 

24.49 

.09 

72.9 

1.0 

17.5 

25.55  +.01 

77.7 

1.3 

26.29- 

-.05 

52.0 

3.6 

30.95  +.04 

50.9 

0.8 

24.56 

.05 

73.8 

0.8' 

27.5 

25.55- 

-.09 

78.9 

1.1 

26.20 

.13 

55.5 

3.4 

30.97 

.00 

51.6 

0.6 

24.59  +.01 

74.5 

OJS< 

Oct.     7.4 

25.51 

.05 

79.9 

0.8 

26.04 

.91 

58.8 

3.9 

30.95  - 

-.03 

52.1 

0.4 

24.50- 

-.09 

74.9 

0.3 

17.4 

25.44 

.08 

80.6 

0.6 

25.79 

.96 

61.9 

9.9 

30.91 

.05 

52.4  +«.9 

24.56 

.04 

75.1  +0.1  1 

27.4 

25.35 

• 

.10 

81.0 

0.3 

25.48 

.34 

64.6 

9.5 

30.84 

.07 

52.5 

0.0 

24.50 

.00 

75.1 

-0.1 

Nov.    6.4 

25.25 

.11 

81.2  +0.1 

25.12 

.39 

66.9 

9.1 

30.76 

.09 

52.3 

-0.9 

24.43 

.06 

75.0 

0.9 

16.3 

25.13 

.19 

81.2  H).9 

24.70 

.43 

68.7 

1.6 

30.66 

.10 

52.1 

0.4 

24.34 

.09 

74.7 

0.4 

26.3 

25.01 

.19 

80.9 

0.4 

24.25 

.46 

70.0 

i.O 

30.55 

.11 

51.6 

0.5 

24.24 

.10 

74.3 

0.5 

Dee.    6.3 

24.89 

.19 

80.4 

0.6 

23.77 

.48 

70.7  +0.4 

30.45 

.11 

51.1 

0.6 

24.13 

.10 

73.7 

0.6 

16.2 

24.77 

.11 

79.7 

0.8 

23.28 

.48 

70.8  -0.9 

30.34 

.11 

50.4 

0.7 

24.03 

.11 

73.0 

0.7 

26.2 

24.66 

.10 

7a8 

1.0 

22.80 

*47 

70.4 

0.7 

30.23 

.10 

49.7 

0.8 

23.92 

.10 

72.3 

0.7 

'     36.2 

24*67- 

-.08 

77.7 

-l.l 

22.34  -.45 

69.4 

-1.9 

30.14- 

-.09 

48.9  -«.8 

23.63- 

-.09 

71.5-0.8  1 

FIXED  STARS,  ]$7d. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*»y  Cephei. 

*Groombridge  4163. 

u  Piscium. 

- 

Mean 
Solar 
Date. 

RIffht 
AaoeniiioD. 

DeclinatioD 

Riglit 
Awsaiuion. 

DecUnatton 
North. 

Right 
AwMogion. 

Declination 
North. 

1 

# 

h      m 

23  33 

O             1 

76  54 

h     m 

23  48 

o          / 

73  41 

h     m 

23  52 

o 

6 

9 

Jan. 

2.2 

■ 

63.72  -.89 

11 

77.0  -0.7 

35.46  -.69 

64.3  -0.5 

43.07 

-.11 

11.5  -0.8 

12.2 

62.85     .83 

76.0     1.3 

34.78     .66 

63.5    1.1 

42.96 

.10 

10.7 

0.8 

22.1 

62.05    .75 

74.4     1.8 

34.14     .61 

62.1     1.7 

42.87 

.09 

9.9 

0.8 

Feb. 

1.1 

61.35    .64 

72.3    a.3 

33.56     .53 

60.1    3.3 

42.79 

.07 

9.1 

0.7 

11.1 

60.77     .50 

69.8    9.7 

33.08     .43 

57.7    3.5 

42.73 

.05 

8.4 

0.7 

21.1 

60.34    .35 

67.0    9.9 

32.70    .31 

55.0    3.8 

42.69  • 

-.08 

7.8 

0.5 

Mar. 

2.0 

60.08  -.18 

64.0    3.1 

32.46    .17 

52.1     3.0 

42.68 

+.01 

7.3 

0.4 

12.0 

59.99    .00 

60.9     3.1 

32.36  -.03 

49.0    3.0 

42.70 

.04 

7.1 

-0.3 

22.0 

60.08  ^-.19 

57.8    3.0 

32.39  -t-.l3 

46.0    3.9 

42.76 

.08 

7.0  +0.1     1 

Apr. 

1.0 

60.35    .36 

54.9    9.7 

32.58    .96 

43.1     3.7 

42.85 

.13 

7.2 

0.3 

10.9 

60.79     M 

52.3    9.4 

32.91     .39 

40.5    3.4 

42.99 

.15 

7.7 

0.6 

20.9 

61.39     .67 

50.1    9.0 

33.37     .53 

38.2    3.0 

43.16 

.19 

8.4 

0.9 

30.9 

62.13    .79 

48.3    1.5 

33.94     .63 

36.4     1.6 

43.38 

.33 

9.5 

1.3 

May 

10.8 

62.97     .88 

47.0     1.0 

34.62    .71 

35.1     1.0 

43.62 

.96 

10.8 

1.4 

20.8 

63.90     .95 

46.4  -0.4 

35.37    .77 

34.3  -0J> 

43.90 

J» 

12.3 

1.6 

■ 

30.8 

64.87     .99 

46.3  •fO.S 

36.17    .81 

34.1  40.1 

44.19 

.30 

14.1 

1.8 

June 

9.8 

65.87  1.00 

46.7    0.8 

36.99    .83 

34.5    0.7 

44.50 

.33 

16.0 

3.0 

19.7 

66.87    .97 

47.8     1.3 

37.83     .83 

35.4     1.3 

44.82 

.33 

18.0 

3.1 

29.7 

67.82     .93 

49.4     1.8 

38.64     .79 

36.9     1.7 

4.5.14 

.31 

20.1 

3.1 

July 

9.7 

68.72    .86 

51.5    3.3 

39.41     .74 

38.9    3.3 

45.45 

.30 

22.2 

9.1 

19.7 

69.53    .77 

54.0    3,7 

40.12     .67 

41.3    3.6 

45.74 

.36 

24.3 

3.0 

29.6 

70.25    .65 

56.^9    3.1 

40.76     .59 

44.1     3.0 

46.01 

.85 

26.2 

1.9 

Aug. 

8.6 

70.84     .53 

60.2    3.4 

41.30    .50 

47.3     3.3 

46.25 

.33 

28.1 

1.7 

18.6 

71.31     .40 

63.7    3.6 

41.75    .30 

50.7     3.5 

46.45 

.18 

29.7 

1.5 

28.5 

71.65    .96 

67.3    3.7 

42.08    .38 

54.3     3.7 

46.62 

.15 

31.1 

1.3 

Sept. 

7.5 

71.84  4-.1S 

71.1     3.8 

42.31     .17 

58.0     3.7 

46.74 

.11 

32.4 

1.1 

17.5 

71.68  -.03 

74.9     3.8 

42.42  +.06 

61.8    3.8 

46.83 

.07 

33.3 

0.9 

27.5 

71.79     .16 

78.7     3.7 

42.41  -.06 

65.5    3.7 

46.88  +.03 

34.1 

0.6 

Oct. 

7.4 

71.55     .30 

82.3     3.5 

42.29    .17 

69sl     3.5 

46.90 

.00 

34.6 

0.4 

17.4 

71.19     .45 

85.8     3.3 

42.06    J» 

72.6     3.3 

46.89- 

-.03 

35.0  +0.3 

27.4 

70.69     .55 

88.9    3.0 

41.73     .38 

75.7     3.0 

46.85 

.05 

35.1 

0.0 

Not. 

6.4 

70.08     .66 

91.7     9.5 

41.30    .47 

78.5    8.6 

46.79 

.07 

35.0 

-0.1 

16.3 

69.38    .75 

94.0    3.1 

40.79     .55 

80.9    3.3 

46.71 

.08 

34.8 

0.3 

26.3 

68.59     .89 

95.8    1.5 

40.21     .61 

82.8     1.6 

46.62 

.00 

34.4 

0.4 

Dec. 

6.3 

67.74     .87 

97.1     1.0 

39.57    .66 

84.2    1.1 

46.52 

.10 

33.9 

0.6 

16.2 

66.85    .90 

97.8  +0.3 

38.89    .69 

85.0  +0.5 

46.41 

.11 

33.3 

0.6 

26.2 

65.95    .80 

97.8  H).3 

38.20    .69 

85.2  -0.1 

46.31 

.10    , 

32.6 

0.7 

36.2 

65.06 -.86 

97.2  -K).9 

37.51  -.68 

84.7  -0.7 

46.21 

-.10    . 

31.8  -0.8     1 

SitB      SOLAR  BPHUllfERiS,  I87S 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 
1878. 

APPARENT  RIGHT 
ASCENSION. 

APPARENT 
DECLINATION. 

Hourly  motion. 
Mean  Noon. 

Eonation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Timeof 
Semid. 
pamiinf 
Merid 

Sidereal  Time 

of  Mean 

Noon. 

Meaa  Noon. 

Ap- 
parent 
Noon. 

24!24 

Mean  Noon. 

Ap. 
parent 
Nooo. 

RlRht 

Aicen- 

•ion. 

DMdi- 
nation. 

Jan.  1 

h    m       8 
18  46  23.56 

0        1        // 

—23    1  38.5 

37.8 

11*040 

•i>12!24 

m       1 
+  3  43.31 

16  18.42 

ra     s 
1  11.06 

Ik   m     • 
1)^4240.32 

2 

18  50  48.37 

49.14 

22  56  31.1 

30.2 

11.027 

13.37 

4  11.58 

18.41 

11.03 

18  46  36.87 

3 

18  55  12.85 

13.71 

22  50  56.4 

55.3 

11.013 

14.51 

4  39i>l 

18w39 

10.90 

18  50  33.43 

4 

18  59  36.97 

37.91 

22  44  54.4 

53.1 

10.997 

15.64 

5    7.08 

18.37 

10.94 

18  54  29.99 

5 

19    4    0.71 

1.73 

22  38  25.2 

23.7 

10.980 

16.77 

5  34.26 

18.34 

10.88 

18  58  26.55 

6 

19    8  24.02 

25.12 

22  31  29.1 

27.4 

10.%2 

17.89 

6    1.02 

18.31 

10.82 

19    2  23.11 

7 

19  12  46.88 

48.06 

22  24    6^ 

4.3 

10i>43 

19.00 

6  27.33 

18.28 

10.75 

19   619.66 

8 

19  17    9.26 

10.51 

22  16  16.9 

14.7 

10.922 

20.10 

6  53.15 

18.24 

10.68 

19  10  16.2!^ 

9 

19  21  31.11 

32.44 

22    7  61.3 

58.8 

10.900 

21.19 

7  18.45 

18.20 

10.61 

19  14  12.78 

10 

19  25  52.43 

53.83 

21  59  19.7 

16.9 

10.876 

22.26 

7  43.22 

18.16 

10.53 

1918    9.34 

11 

19  30  13,17 

14.64 

21  50  12.5 

9.4 

10.852 

23.33 

8    7.41 

18.12 

10.45 

1922    5.90 

12 

19  34  33.32 

34.85 

21  40  39.7 

36.4 

10.826 

24.39 

8  31.01 

18.07 

10..17 

19  26   2.45 

13 

19  3d  52.84 

54.43 

21  30  41.7 

38.1 

10.800 

25.44 

8  53.97 

18.02 

10J39 

19  29  59.01 

14 

19  43  11.72 

13.37 

21  20  18.8 

4.8 

10.772 

26.47 

9  16.29 

17.9C 

10.21 

19  33  5557 

15 

19  47  29.92 

31.63 

21    9  31.1 

26.8 

10.744 

27.49 

9  37.93 

17.90 

10.12 

19  37  52.13 

16 

19  51  47.42 

49.19 

20  58  19.2 

14.5 

10.715 

28.49 

9  58.88 

17.84 

10.03 

19  41  48.68 

17 

19  56    4.21 

6.04 

20  46  43.3 

38.3 

10.685 

29.49 

9  19.11 

17.77 

9.93 

19  45  45J24 

18 

20    0  20.27 

22.16 

20  34  43.8 

38.4 

10.654 

30.47 

10  38.61 

17.69 

9.83 

19  49  4UM) 

19 

20    4  35  Ji9 

37J>2 

20  22  21.0 

15.3 

10.622 

31.43 

10  57.37 

17.61 

9.73 

19  53  38^)5 

20 

20    8  50.15 

52.12 

20    9  35.2 

29J2 

10.590 

32.38 

11  15.37 

17J52 

9j63 

19  57  34^)1 

21 

20  13    394 

5.96 

19  56  26.9 

20.6 

10.557 

33.31 

11  32.60 

17.43 

9.52 

20    131.47 

22 

20  17  16.95 

19.02 

19  42  56.3 

49.7 

10.524 

'34.23 

11  49.06 

17.33 

941 

20    5  28.02 

23 

20  21  29.17 

31.28 

19  28  63.7 

56.7 

10.492 

35.14 

12    4.72 

17.22 

9.30 

20    9  24.58 

24 

20  25  40.59 

42.74 

19  14  49.6 

42.3 

10.459 

36.03 

12  19.58 

17.11 

9.19 

20  13  21.14 

25 

20  29  51.22 

53.41 

19    0  14.4 

6.8 

10.426 

36.90 

12  33.64 

17.00 

9.08 

20  17  17.70 

26 

20  34    1.06 

3.28 

18  45  18.4 

10.4 

10.393 

37.76 

12  46.91 

16.88 

8.97 

20  21  14J25 

27 

20  38  10.09 

12.33 

18  29  61.9 

53.6 

10.359 

38.60 

12  59.39 

16.75 

8.86 

20  25  mm 

28 

20  42  18.32 

20.58 

18  14  25.4 

16.9 

10.326 

39.43 

13  11.07 

16.62 

8.75 

20  29    7.36 

29 

20  46  25.75 

28.03 

17  58  29.3 

20.5 

10.292 

40.24 

13  21.93 

16.48 

8.64 

20  33    3.92 

30 

20  50  32.37 

34.68 

17  42  13.9 

4.7 

10.259 

41.04 

13  31.96 

16.34 

8.53 

20  37    0.48 

31 

20  54  38.19 

40.52 

17  25  39.5 

304 

10J226 

41.82 

13  41.25 

16.19 

841 

20  40  57.03 

Feb.l 

20  58  43.21 

45.56 

17    8  46.6 

36.9 

10.193 

42.58 

13  49.71 

16.04 

8.30 

20  44  53.58 

2 

21    2  47.43 

49.79 

16  51  35.5 

25^ 

10.159 

43.33 

13  57.36 

15.88 

8.18 

20  48  50.14 

3 

21    6  50.85 

53.22 

16  33  66.7 

56.5 

10.126 

44.06 

14    4.21 

15.72 

8.07 

20  52  46.70 

4 

21  10  53.46 

55.84 

16  16  20.5 

10.1 

10.092 

44.78 

14  10.25 

15.55 

7IK> 

20  56  43^06 

5 

21  14  55.27 

57.66 

15  58  17.5 

6.7 

10.059 

45.47 

14  15.50 

15.38 

7.83 

21    0  39.61 

6 

21  18  56.28 

58.67 

15  39  57.9 

46.9 

10.025 

46.15 

14  19.95 

15J21 

7.71 

21    4  36.37 

7 

21  22  56.49 

58.88 

15  21  22.2 

11.0 

9.992 

46.81 

14  23.60 

15.04 

7.59 

21    8  32.92 

8 

21  26  55.90 

58.29 

15    2  30.9 

19.5 

9.958 

47.46 

14  26.4r» 

14.86 

7.48 

21  12  29.48 

9 

21  30  54.52 

56.91 

14  43  24.3 

12.7 

9.925 

48.08 

14  28.51 

14.68 

7.37 

21  16  26.03 

10 

21  34  52.35 

54.74 

14  23  62.9 

51.2 

9.893 

48.6^ 

14  29.77 

14.50 

7.26 

21  20  22.59 

11 

21  38  49.39 

5177 

14    4  27.1 

15.3 

9.860 

49316 

14  30.25 

14.32 

7.15 

21  24  19.14 

12 

21  42  45.64 

48.01 

13  44  37.4 

25.5 

9.828 

49.85 

14  29.94 

14.13 

7.04 

21  28  15.70 

13 

21  46  41.11 

43.47 

13  24  34.3 

22.2 

9-796 

50.40 

14  26.85 

13.94 

6.93 

2i  32  12.25 

14 

21  50  35.82 

38.17 

13    4  18.2 

6.0 

9.764 

50.93 

14  26.99 

13.74 

6JS2 

21  36    8.81 

15 

21  54  29.78 

32.12 

12  43  40Jt 

37.0 

9.733 

51.45 

14  24.38 

13.55 

6.71 

2140    5.36; 

16 

21  58  22.99 

25.31 

12  22  68.2 

55.8 

9.702 

51.95 

14  21.03 

13.35 

6.61 

2144   i.«e' 

17 

22    2  15.46 

17.76 

12    2  15.5 

3.0 

9.671 

52.43 

14  16.95 

13.14 

6.51 

21  47  5847 

18 

22    6    7iJ0 

9.48 

11  40  71.3 

58.8 

9.641 

52.90 

14  12.13 

12.94 

641 

21  51  55.02  > 

19 

22    9  5a22 

60.48 

11  19  56.2 

43.7 

9.611 

53.35 

14    6.59 

12.73 

6.31 

21  55  51ii8 ' 

20 

22  13  48.56 

50.80 

10  58  30.6 

18.1 

9.583 

53.78 

14    0.36 

12.52 

632 

21  59  48.13 

21 

22  17  38.23 

40.45 

10  36  54.9 

42.4 

9.556 

54.19 

13  53.47 

12.30 

6.12 

22    344.691 

22 

22  21  27.25 

2945 

10  14  69.4 

56.8 

9.529 

54.59 

13  45.93 

12.08 

6.03 

22    7  41.24* 

23 

22  25  15.63 

17.80 

9  53  14.6 

2.0 

9ii03 

54.97 

13  37.75 

11.85 

5i)4 

221137i» 

24 

22  29    3.39 

5.53 

9  30  70.8 

58.3 

9478 

55.33 

13  28.96 

11.62 

5ii5 

2215  34.35 

25 

22  32  50.56 

52.67 

9    8  58.5 

46.1 

9.454 

55.68 

13  19.57 

11.39 

5.76 

22  19  30.90 

S 

22  36  37.15 

:i9.23 

8  46  38.0 

25.7 

9.430 

56.02 

13    9.60 

11.15 

5j68 

22  23  27.46 

27 

22  40  23.19 

25.24 

8  23  69.7 

57.5 

9.407 

56.33 

12  59.07 

10.91 

5.60 

5»  27  24.01 

28 

22  44    8.68 

10.69 

8    1  34.1 

22.0 

9.385 

56.63 

12  48.0S 

10.66 

5.52 

28  31  20.56 

29 

28  47  53.67 

56^ 

—  7  38  61.3 

394 

9.364 

456.9« 

+13  36.45 

16  1041 

1    5.44 

38  35  17.12 

NOTE.— For  Mean  intenral  of  Semidlamatcr  paaiag  the  Meridiaa,  luMrMt  0i.l9  firom  tbe  Sidereal  fitterraL 


SOLiAR  ISPHISMERIS,  1879.       397 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 


1878. 


Mar.l 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 
29 
30 

31 

Apr.l 

2 

3 

4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 


APPARENT  RIOHT 
ASCENSION. 


23 
24 

25 
26 
27 
28 
29 

30 
31 


Mean  Noon. 


b    m      s 
22  51  38.16 
22  55  22.18 

22  59    5.74 

23  2  48.85 
23    6  31.54 

23  10  13.83 
23  13  55.73 
23  17  87.26 
23  21  18.42 
23  21  69.25 

23  28  39.75 
23  32  19.95 
23  35  59.85 
23  30  39.48 
23  43  18.85 


23  46 
23  50 
23  54 
23  57 


0 

0 
0 


1 

5 

6 


57.991 

36.91 

15.64 

54ii0 

32.60 

10.88 
49.06 
27.15 
5.18 
43.19 


0  12 
0  16 
0  19 

0  23  21.19 
0  26  59ii0 
0  30  37ii5 
0  34  1535 
0  37  53.54 


0  41 
0  45 
0  48 
0  52 
0  56 

0  59 

1  3 
1  7 
1  10 
1  14 


31.83 
10.24 

48.79 

27.50 

6.38 

45.46 

24.74 

4.24 

43.97 
23.95 


18  4.20 
21  44.73 
25  25.54 
29    6.661 


1  38  48.09 

1  96  29.86 
1  40  11.97 
1  43  54.45 
1  47  37.30 
1  51  20.55 


1 
1 
2 
2 
2 

2 


65 

58 

2 

S 

10 

13 
2  17 
2  21 
2  25 
2  28 


4.21 
48.30 
32.83 
17.82 

3ij8 

49.23 
35.68 
22.64 
10.14 
58.17 


Ap. 
parent 
Noon. 


2  32  46.75 
2  36  35.88 


4oao 

24.08 

7.60 

50.67 

33.32 

15.57 
57.43 

38.92 
20.04 
60.82 

41J28 
21.44 
61.30 
40.88 
20.20 

69.30 

16.86 
55.37 
33.72 

11.96 

50.09 

28.13 

6.12 

44.08 

22.03 
59i)9 
38.00 
16.06 
54J30 

32.44 
1081 
49.32 

2rM 

6.82 

45.85 
25.08 
4.53 
44i22 
24.16 

4.37 
44.86 
25.63 

6.71 
48.10 

29.83 
11.91 
64.35 
37.16 
20.38 

4.01 
46.07 
32.57 
17.53 

2.96 

mjs8 

35.30 

22i24 

9.71 

57.72 


APPARENT 
DECLINATION. 


Mean  Noon. 


Ap- 
parent 
Noon. 


o   #   //  I 

7  15  61.9, 
6  52  66.2 
6  29  64.6 
6  6  57.5' 
5  43  45.2. 


5 
4 

4 
4 
3 

3 
2 
2 
2 
1 


20  28.2 
56  66.9 
33  41.7 
10  12.9 
46  41.0 

22  66.3 
69  29.3 
35  50.4 
12  10.0 

48  28.4 


1  24  46.1 

1  0  63.4 

0  37  20.6 

.  0  13  38.3 

-  0  10  3.3 

0  33  43.9 

0  67  23.1 

1  21  0.4 

1  44  35.7 

2  8  8.5 

2  31  38.6 

2  55  5.7 

3  18  29.4 
8  41  49.4 

4  5  5.4 

4  28  16.9 

4  51  23.7 

5  14  25.4 

5  37  21.7 

6  0  12.2 

6  22  56.6 

6  45  34.6 

7  8  5.8 
7  30  29.8 

7  52  46.2 

8  14  54.6 
8  36  546 

8  68  46.0 

9  20  28.4 
9  42  1.3 

10  3  24.6 
10  24  37.8 

10  45  40.7 

11  6  32.7 
11  27  13.6 

11  47  43 J2 

12  7  61.1 
12  88  7.2 

12  47  61.0 

13  7  42.2 

18  27  10.5 

13  46  25.4 

14  5  26.8 
14  24  14.6 
14  42  48.3 

46.28  15  1  7.5 
35.39+15  19  12.0 


50J 
64.5 

63.0 
46.1 
34.0 

17.2 
56.1 
31.1 
2.5 
30.8 

56.4 
19.7 
41.0 
0.9 
19.6 

87.6 
66.1 
12.6 
30.6 
10.6 

50.9 
29.8 
6.9 
41.9 
14.3 

44.1 
10.9 
34.3 
64.0 
9.7 

20.8 
27.3 

88.7 
24.8 
14.9 

69.0 
36.8 
7.8 
81.5 
47.5 

55.7 
65.4 
46.6 
88.7 
1.5 

84.5 
87.5 
40J3 
82.0 
12.7 

42.2 

69:9 

5.8 

69.4 

40.5 

8.7 
23.5 
24.9 
12.6 
46.1 

5.3 

9.7 


Honriy  motion, 
Mean  Noon. 


IMffht 

Asoen- 

don. 


Decli- 
satiop. 


// 


9.344457.191+12  24'.38 


9.325 
9.306 
9.288 
9.270 

9.254 
9.238 
9i223 
9.208 
9.194 

9.181 
9.168 
9.156 
9.145 
9.135 

9.126 
9.117 
9.110 
9.103 
9.098 

9.093 
9.089 
9.086 
9.064 
9.083 

9.083 
9.084 
9.086 
9.089 
9.093 

9.098 
9.103 
9.109 
9.116 
9.124 

9.132 
9.141 
9.150 
9.160 
9.171 

9.182 
9.194 
9.206 
9.219 
9.233 

9.247 
9.262 
9.278 
9.294 
9.311 

9.328 
9.347 
9.366 
9.385 
9.405 

9.425 
9.446 
9.468 
9.490 
9.513 

9.536 

9.559 


57.44 
57.68 
57.90 
58.11 

58.30 
58.47 
58.62 
58.76 

58.88 

58.99 
59.08 
69.15 
69.21 
59.25 

59.27 
59.28 
59.27 
69.25 
59i21 

69.16 
59.09 
59.01 
68.91 
68.81 

68.69 
58.56 
68.41 

58.25 

68.06 

57.86 
57.64 
67.41 
57.19 
56.96 

66.71 
56.44 
56.15 

55.51 

55.17 
54.82 
54.45 
54.07 
53j 

53.26 
62.84 
62.39 
61.94 
61.47 

50.99 
60.50 
60.00 
49.48 
48.95 

48.40 
47.84 
47.28 
46.70 
46.10 

45.49i 

444.87 


Eqnatton 
of  Time 

for 

Apparent 

Noon. 


12  11.84 
11  58.84 
11  45.40 
11  3154 

11  17J26 
11  2.63 
10  47.60 
10  32.21 
10  16.49 

10  0.44 
9  44.06 
9  27.43 
9  10.51 
8  53.33 

8  35.91 
8  18.28 
8  0.47 
7  42.48 
7  24.33 

7  6.06 
6  47.68 
6  29.22 
6  10.70 
5  52.16 


5 
5 
4 
4 
4 

4 
3 
3 
3 
2 

2 
2 
1 
1 
1 


33.68 

15.08 
56.57 
38.13 

19.77 

1.51 
43.37 
25.38 

7.54 
49.87 

32.40 
15.13 

68. 

41.26 

24.69 


67  + 


1  8.39 
0  52.37 
0  86.63 
0  81.19 
0    6.07 

0  8.71 

0  23.15 

0  87.23 

0  60.92 

1  4.22 


1 
1 
1 
1 
2 


17.12 
29.58 
41.69 
53.16 
4.26 


2  14.86 
2  24.96 
2  34.55 
2  43.61 
2  52.14 


Jleml- 
diameter 

at 
Apparent 

Noon. 


}4 


08116 
15 


3 
3 


0.12 
7.54 


1(1.16 
9.91 
9.65 
9.39 
9.13 

SJb7 
8.61 
8.35 
8.08 
7.82 

7.56 
7.30 
7.03 
6.77 
6.51 

6.25 
5.98 
5.71 
5>14 
6.17 

4.90 
4.63 
4.35 
4.08 
3.80 

3.52 
3.24 
2.96 
2.67 
2.39 

2.10 
1.82 
1.53 
1JS5 
0.97 

0.69 

0.41 

0.13 

59.86 

59.59 

59.32 
59.05 
58.79 
58.52 
68.26 

58.00 
57.74 
57.48 
67i23 
66.97 

56.72 
66.46 
56.21 

56.95 
65.70 

36.45 
65.20 
64.95 
54.71 
54.46 

54.22i 
15  53.981 


oldenal 

Tfaaeof 

Semld. 

paning 

Merid. 


m 
1 


Sidereal  Time 

of  Mean 

Noon. 


8 

5.37 
5.30 
5i23 
5.16 
5.10 

5.04 
4.98 
4.92 

4.87 
4.82 

4.78 
4.74 
4.70 
4.66 
4.63 

4.60 
4.57 
4.54 
4.52 
4.50 

4.49 
4.48 
4.47 
4.46 
4.46 

4.46 
4.47 
4.47 

4.48 
4.49 

4.50 
4.52 
4.54 
4.56 
4.58 

4.61 
4.64 
4.67 
4.71 
4.75 

4.79 
4.83 
4.87 
4.92 
^.98 

5.03 
5.09 
6.14 
6.201 
5J^ 

6.33 

5.89 
6.46 
633; 
5.60| 

5.67. 
5.741 
5.811 
6.89 
5.96, 

6.04; 
6.11 


h  m  s 
2i  39  13.67 
22  43  10.2;3 
22  47  6.78 
22  51  3.33 
22  54  59.89 


82  58 
23  2 
23  6 
23  10 
23  14 

2:3  18 
23  22 
23  26 
23  30 
23  34 

23  38 
23  42 
23  46 
23  50 
23  54 

23  58 
0  2 
0  5 
0  9 
0  13 

0  17 

0  21 
025 
0  29 
033 


56.44 
52.99 
49.54 
46.10 
42.65 

39.20 
35.76 
32.31 

28.87 
25.41 

21.97 
18.53 
15.08 
11.63 

8.18 

4.74 
1.29 

67.84 
54.40 
50.95 

47.50 
44.05 
40.60 
37.16 
33.71 


0  37  30.26 
0  41  26.82 
0  45  23.37 
0  49  19.92 
0  53  16.48 

0  57  13.03 

1  1  9.58 
1  5  6.14 
1  9  2.69 
1  12  59iM 

1  16  55.80 
1  20  52.35 
1  24  48.90 
1  28  45.46 
1  32  42.01 

136  38.57 
1  40  35.12 
1  44  31.67 
1  48  28.23 
1  62  24.78 

1  56  21.34 

2  017.89 
2  414.45 
2  611.00 
218    7.56 

216  4.11 
2  20  0.66 
2  28  57.22 
2  27  53.77 
2  31  50.33 

2  35  46.88 
2  3943.44 


NOTK.— For  Mom  inlerval  of  Semidiaiaeter  poeaing  tbe  Meridian,  sabtoaol  01.18  tnm  tlw  aidareaUater»al. 


3d8       SOIiAR  EPHEMERIS,  lS7it 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

APPARENT  RIGHT 

APPARENT 

Hourly  motion. 

Equation 

Seml- 

Sidereal 

Date. 
1872. 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

of  Time 

for 
Apparent 

at 

Apparent 

Noon. 

Time  of 

Semid. 

passing 

Meiid. 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Ap. 

parent 
Noon. 

Mean  Noon. 

Ap. 
parent 
Noon. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h    m       8 

11 

O         '         " 

// 

s 

It 

m       s 

f        n 

m     s 

b   m      ■ 

Mayl 

2  36  35.88 

35.39 

+15  19  12.0 

9.7 

9.559 

+44.87 

—  3    7.54 

15  53.96 

1    6.11 

2  39  43.44 

^2 

2  40  25.57 

25.06 

15  36  61.5 

59.2 

9.582 

44.24 

3  14.40 

53.74 

6.19 

2  43  39.99 

3 

2  44  15.83 

15.30 

15  54  35.6 

33.2 

9.606 

43.59 

3  20.70 

53.50 

6.27 

2  47  36.55 

4 

2  48    6.66 

6.11 

16  11  54.1 

51.6 

9.630 

42.93 

3  26.43 

53.27 

6.35 

2  51  33.11 

5 

2  51  58.06 

57.50 

16  28  56.5 

54.0 

9.654 

42.26 

3  31.59 

53.04 

6.43 

255  29.66 

6 

2  55  50.04 

49.46 

16  45  42.6 

40.1 

9.678 

41.57 

3  36.17 

52.82 

6.51 

2  59  26.22 

7 

2  59  42.58 

41.99 

17    2  12.0 

9.5 

9.702 

40.87 

3  40.18 

52.60 

6.59 

3    3  22.77 

8 

3    3  35.70 

35.10 

17  18  24.4 

21.9 

9.725 

40.16 

3  43.62 

52.38 

6.68 

3    7  19.33 

9 

3    7  29.39 

28.78 

17  34  19.5 

17.0 

9.749 

39.43 

3  46.49 

52.17 

6.76 

3  11  l5Jii8 

10 

3  11  23.64 

23.02 

17  49  56.9 

54.4 

9.772 

38.69 

3  48.80 

51.96 

6.84 

3  15  12.44 

11 

3  15  18.46 

17.83 

18    5  16.4 

13.9 

9.796 

37.94 

3  50.54 

51.75 

6.92 

3  19    9.00 

12 

3  19  13.84 

13i21 

18  20  17.6 

15.2 

9.819 

37.17 

3  51.71 

51.55 

7.01 

3  23   5.55 

13 

3  23    9.78 

9.15 

18  34  60.4 

58.1 

9.842 

36.39 

3  52.33 

51.35 

7.09 

3  27   2.11 

14 

3  27    6.28 

5.64 

18  49  24.3 

22.0 

9.865 

35.60 

3  52.39 

51.16 

7.17 

3  30  58.67 

15 

3  31    3.33 

2.69 

19    3  29.0 

26.8 

9.888 

34.79 

3  51.89 

50.97 

7.25 

3  34  55.22 

16 

3  35    0.93 

0.29 

19  17  14.2 

12.1 

9.911 

33.97 

3  50.84 

50.78 

7.34 

3  38  51.78 

17 

3  38  59.08 

58.45 

19  30  39.8 

37.7 

9.934 

33.15 

3  49.25 

50.60 

7.42 

3  42  48.33 

18 

3  42  57.77 

57.14 

19  43  45.4 

43.3 

9.956 

32.32 

3  47.13 

50.42 

7.50 

3  46  44.89 

19 

3  46  56.99 

56.37 

19  56  31.0 

28.9 

9.979 

31.48 

3  44.47 

50.24 

7.58 

3  50  41.45 

20 

3  50  56.75 

56.13 

20    8  56.1 

54  J2 

10.001 

30.62 

3  41.27 

50.07 

7j66 

3  54  38.01 

21 

3  54  57.04 

56.43 

20  20  60.6 

58.8 

10.023 

29.76 

3  37.54 

49.90 

7.74 

3  58  34.56 

22 

3  58  57.85 

57.26 

20  32  44.3 

42.6 

10.044 

28.88 

3  33.28 

49.73 

7.81 

4    2  31.12 

23 

4    2  59.19 

68.61 

20  44    7.0 

5.4 

10.066 

20.00 

3  28.50 

49.56 

7.88 

4    6  27.68 

24 

4    7    1.05 

0.48 

20  55    8.3 

6.7 

10.088 

27.10 

3  23.19 

49.40 

7.95 

4  10  24.23 

25 

4  11    3.42 

2.87 

21    5  48.0 

46.5 

10.109 

26.20 

3  17.38 

49.23 

8.02 

4  14  20.79 

26 

4  15    6.29 

5.76 

21  16    6.0 

4.6 

10.130 

25.29 

3  11.07 

49.07 

8.09 

4  18  17.35 

27 

4  19    9.65 

914 

21  26    2.1 

0.8 

10.150 

24.37 

3    4iJ7 

48.91 

8.16 

4  22  13.90 

28 

4  23  13.50 

13.00 

21  35  36.0 

34.9 

10.170 

23.45 

2  56.98 

48.76 

8i22 

4  26  10.46 

29 

4  27  17.81 

J  7.33 

21  44  47.6 

46.6 

10.189 

22.51 

2  49.23 

48.61 

8.28 

4  30    7.02 

30 

4  31  22.58 

22.12 

21  53  36.7 

35.7 

10.208 

21.57 

2  41.02 

48.46 

8.34 

4  34    3.58 

31 

4  35  27.79 

27.35 

22    2    3.1 

2.2 

10.226 

20.62 

2  32.36 

48.32 

8.40 

4  38    0.13 

Janel 

4  39  33.43 

33.02 

22  10    6.5 

5.7 

10.243 

19.66 

2  23.28 

48.18 

8.45 

4  41  56.69 

2 

4  43  39.48 

39.10 

22  17  46.8 

46.1 

10.259 

18.69 

2  13.79 

48.05 

8.51 

4  45  53i25 

3 

4  47  45.90 

45.54 

22  25    3.9 

3.3 

10.275 

17.72 

2    3.93 

47.92 

8.56 

4  49  49.81 

4 

4  51  52.69 

52.36 

22  31  57.5 

57.0 

10.290 

16.74 

1  53.70 

47.79 

8.61 

4  53  46.37 

5 

4  55  59.84 

59.54 

22  38  27.4 

26.9 

10.304 

15.75 

1  43.11 

47.67 

8.65 

4  57  42.92 

6 

5    0    7.30 

7.03 

22  44  33.5 

33.1 

10.316 

14.76 

1  32.19 

47.56 

8.70 

5    ia9.48 

7 

5    4  15.05 

14.81 

22  50  15.7 

15.4 

10.328 

13.76 

1  20.99 

47.45 

8.74 

5    5  36.04 

8 

5    8  23.08 

22.87 

22  55  33.9 

33.7 

10.339 

12.75 

1     9.53 

47.35 

8.78 

5    9  32.69 

9 

5  12  31.35 

31.17 

23    0  27.9 

27.7 

10.349 

11.74 

0  57.82 

47.25 

8.81 

5  13  29.16 

10 

5  16  39.85 

39.71 

23    4  57.6 

57.4 

10.358 

10.73 

0  45.87 

47.16 

8.84 

5  17  25.71 

11 

5  20  48.55 

48.45 

23    9    2.8 

2.7 

10.366 

9.71 

0  33.72 

47.07 

8.87 

5  2122.27 

12 

5  24  57.42 

57.36 

23  12  43.5 

43.4 

10.373 

8.69 

0  21.41 

46.99 

8.89 

5  25  18.83 

13 

5  29    6.44 

6.41 

23  15  59.6 

59.6 

10379 

7.66 

—  0    8.95 

46.91 

8.91 

5  2915.39 

14 

5  33  15.59 

15.60 

23  18  51.1 

51.1 

10.383 

6.63 

+  0    3.64 

46.83 

8.93 

5  33  11.95 

15 

5  37  24.84 

24.89 

23  21  17.9 

17.9 

10.387 

5.60 

0  16.34 

46.76 

8.95 

5  37    8.50 

16 

5  41  34.18 

34.27 

23  23  20.0 

20.0 

10.390 

4.57 

0  29.11 

46.69 

8.96 

5  41    5.07 

17 

5  45  43.58 

43.70 

23  24  57.4 

57.5 

10.393 

3.54 

0  41.96 

46.63 

8i>7 

5  45    1j62 

18 

5  49  53.03 

53.19 

23  26  10.0 

10.1 

10.394 

251 

0  54.86 

46.57 

8.97 

5  48  58.18 

19 

5  54    2.49 

2.69 

23  26  57.8 

57.9 

10.394 

1.48 

1    7.76 

46.52 

Hsn 

5  52  54.74 

20 

5  58  11.96 

12.20 

23  27  20.9 

20.9 

10.394 

-1.0.45 

1  20.67 

46.47 

8.97 

5  56  51.30 

21 

6    2  21.41 

21.69 

23  27  19.1 

19.1 

10.394 

-0.59 

]  33.56 

46.42 

8.97 

6    0  47.86 

22 

6    6  30.82 

31.13 

23  26  52.5 

52.5 

10.392 

1.62 

1  46.43 

46.37 

8.97 

6    4  44.41 

23 

6  10.40.17 

40.52 

23  26    1.2 

1.1 

10.389 

2.65 

1  59.22 

46.33 

8.96 

6    8  40i>7 

24 

6  14  49.45 

49.84 

23  24  45.2 

45.0 

10.385 

3.68 

2  11.94 

46.29 

8.95 

6  12  37.53 

•  25 

6  18  58.63 

59.06 

23  23    4.5 

4.3 

10.380 

4.71 

2  24^ 

46iS5 

8.93 

6  16  34.09 

26 

6  23    7.70 

8.17 

23  20  59.2 

59.0 

10.374 

5.74 

2  37.07 

46.22 

8.91 

6  20  30.65 

27 

6  27  16.62 

17.12 

23  18  29.3 

29.0 

10.368 

6.76 

2  49.44 

46.19 

8.89 

6  24  27.20 

28 

6  31  25.39 

25.92 

23  15  34.9 

34.5 

10.361 

7.78 

3    1.66 

46.16 

8.87 

6  28  23.76 

29 

6  35  33.98 

34.55 

23  12  16.1 

15.6 

10.353 

8.79 

3  13.69 

46.14 

8.84 

6  32  20.32 

30 

6  39  42.36 

42.96 

23    8  32.9 

32.3 

10.344 

9.81 

3  25.51 

46.13 

8.80 

6  36  16.88 

31 

6  43  50.51 

51.14 

+23    4  25.4 

24.8 

10.334 

-10.82 

+  3  37.10 

15  46.12 

1     8.76 

6  40  13.44 

NOTJS.— For  Jkfecw  inieryal  of  S«midianioter  passing  the  Meridian,  Bubtract  Ob.18  fimm  the  Sidereal  JnterraL 


SOLAR  EPHEMERiS,  187«.       3i»8 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

APPARENT  RIGHT 

APPARENT 

Hoar^  motion, 

Eqtiatlon 
of  Time 

for 

Apparent 

Noon. 

Semi- 

Sfderafil 

1 

D«t«. 
1878. 

ASCENSION. 

DECUNATION. 

Mean  Noon. 

diameter 

at 

Apparent 

Noon. 

Time  of 
Semid. 
paaning 
Merid. 

sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

M«8n  Noon. 

Ap. 
parent 
Noon. 

Right 

Atfcen- 

lion. 

Decli- 
nation. 

b    m      s 

■ 

O        t        It 

^  // 

tf 

II 

m      ■ 

/      If 

m     M 

b    m     8 

^uljl 

6  43  50.51 

51.14 

+23    4  25.4 

24.8 

10.334 

-10.82 

+  3  37.10 

15  46.12 

1     8.76 

6  40  13.44 

2 

6  47  58.41 

59.07 

22  59  53.7 

53.0 

10.323 

11.83 

3  48.45 

46.11 

8.72 

6  44    9.99 

3 

6  52    6.04 

673 

22  54  57.8 

57.0 

10.311 

12.83 

3  59.52 

46.11 

8.67 

6  48    6.55 

4 

6  56  13.38 

14.10 

22  49  38.0 

37.1 

10.298 

13.82 

4  10.30 

46.11 

8.63 

6  52    3.11 

5 

7    0  20.37 

21.13 

22  43  54.3 

53.3 

10.284 

14.81 

4  20.73 

46.13 

8.58 

6  55  59.67 

6 

7    4  27.02 

27.80 

22  37  46.9 

45.8 

10J^70 

15.80 

4  30.82 

46.15 

8.53 

6  59  56.23 

7 

7    8  33.30 

34.10 

22  31  15.9 

14.6 

10J254 

16.78 

4  40.54 

46.17 

8.48 

7    3  52.79 

8 

7  12  39.19 

40.01 

22  24  21.5 

20.1 

10J237 

17.75 

4  49.88 

46.20 

8.43 

7    7  49.34 

9 

7  16  44.66 

45.50 

22  17    3.9 

2.4 

10.219 

18.71 

4  58.79 

46.24 

8.37 

7  1 1  45.90 

10 

7  20  49.70 

50.56 

22    9  23.3 

21.7 

10.200 

19.67 

5    7J27 

46J28 

8.31 

7  15  42.46 

11 

7  24  54.28 

55.16 

22    1  19.9 

18i2 

10.181 

20.62 

5  15.29 

46.32 

8J25 

7  19  39.02 

12 

7  28  58.39 

59.29 

21  52  53.7 

51.9 

10.161 

21.56 

5  22.85 

46.37 

8.19 

7  23  35.58 

]3 

7  33    2.01 

2.93 

21  44    5.0 

3.0 

10.140 

22.49 

5  29.90 

46.43 

8.12 

7  27  32.14 

14 

7  37    5.13 

6.07 

21  34  54.1 

51.9 

10.119 

23.41 

5  36.46 

46.49 

8.05 

7  31  28.69 

15 

7  41    7.74 

8.70 

21  25  21J2 

18.9 

10.098 

24.33 

5  42.51 

46.55 

7.98 

7  35  25.25 

16 

7  45    9.83 

10.80 

21  15  26-4 

24.0 

10.076 

25.23 

5  48.05 

46.61 

7.91 

7  39  21.80 

17 

7  49  11.38 

12.36 

21    5  10.0 

7.5 

10.053 

26.13 

5  53.04 

46.66 

7.83 

7  43  18.36 

18 

7  53  12.39 

13.38 

20  54  32.3 

29.7 

10.030 

27.01 

5  57.49 

46.75 

7.76 

7  47  14.92 

19 

7  57  12.84 

13.84 

20  43  33.4 

30.7 

10.007 

27.89 

6    1.38 

46.83 

7.68 

7  51  11.48 

20 

8    1  12.74 

13.75 

20  32  13.6 

10.8 

9.984 

28.75 

6    4.71 

46.91 

7.60 

7  55    8.04 

21 

8    5  12.09 

13.11 

20  20  33.2 

30i2 

9.961 

29.61 

6    7.50 

46.99 

7.52 

7  59    4.59 

22 

8    9  10.88 

11.90 

20    8  32.3 

29.1 

9.938 

30.45 

6    9.74 

47.08 

7.44 

8    3    1.15 

23 

8  13    9.09 

10.12 

19  56  WSl 

7.9 

9.914 

31J^ 

6  11.40 

47.17 

7.35 

8   6  57.70 

24 

8  17    6.73 

7.76 

19  43  30.1 

26.8 

9.890 

32.13 

6  12.47 

47Ja6 

7.27 

810  54.26 

25 

8  21    3.79 

4.82 

19  30  29.4 

26X) 

9.866 

32.94 

6  12.97 

47.36 

7.19 

8  14  50.82 

26 

8  25    0.29 

1.31 

19  17 .  9.2 

5.7 

9.842 

33.74 

6  12.92 

47.46 

7.11 

8  18  47.37 

27 

8  28  5&21 

57J33 

19    3  29.8 

26.2 

9.818 

34.54 

6  12.29 

47.56 

7.02 

8  22  43.93 

88 

8  32  51.55 

52.56 

18  59  31.4 

27.7 

9.794 

35.32 

6  11.06 

47.67 

6i)4 

8  26  40.49 

29 

8  36  46.31 

47.31 

18  35  14.5 

10.5 

9.770 

36.09 

6    9.26 

47.78 

6.85 

8  30  37.04 

30 

8  40  40.49 

41.48 

18  20  39.1 

35.3 

9.745 

36^ 

6    6.88 

47.89 

6.76 

8  34  33.60 

31 

8  44  34.07 

35.06 

18    5  45.6 

41.8 

9.720 

37.60 

6    3.90 

48.01 

6.67 

8  38  30.16 

Aiig.l 

8  48  27.06 

28.04 

17  50  34.3 

30.4 

9.695 

38.33 

6    0.33 

48.13 

6^ 

8  42  26.71 

2 

8  52  19.45 

20.41 

17  35    5.4 

1.5 

9.671 

39.06 

5  56.16 

48ii6 

6^ 

8  46  23i27 

3 

8  56  11.25 

12.19 

17  19  19.3 

15.4 

9.646 

39.77 

5  51.41 

48.40 

.  6.41 

8  50  19.82 

4 

9    0    2.45 

3.38 

17    3  16.3 

12.4 

9.621 

40.47 

5  46.05 

48.54 

6.32 

8  54  16.38 

5 

9    3  53.05 

53.96 

16  46  56.7 

52.8 

9.596 

41.15 

6  40.09 

48.69 

6J23 

8  58  12.93 

6 

9    7  43.05 

43.94 

16  30  20.8 

16.9 

9.671 

41i)3 

5  43.53 

48.84 

6.15 

9    2    9.49 

7 

9  11  32.46 

33.38 

16  13  28.9 

25.0 

9.546 

42.48 

5  26.38 

48.99 

6.06 

9   6   6.05 

8 

9  15  21.26 

22.11 

15  56  21.3 

17.4 

9.521 

43.13 

5  18.62 

49.15 

5.98 

910   2.61 

9 

9  19    9.47 

10J29 

15  38  58.3 

54.5 

9.496 

43.76 

5  10.28 

49.31 

5.89 

9  13  59.16 

10 

9  22  57.09 

57.89 

15  21  20.3 

16.6 

9.472 

44.39 

5    1.34 

49.48 

5.81 

9  17  55.72 

11 

9  26  44.13 

44.90 

15    3  87.6 

24.0 

9.448 

44.99 

4  51.83 

49.65 

5.73 

9  21  52.27 

12 

9  30  30.58 

31.32 

14  45  20.5 

17.0 

9.424 

45.59 

4  41.73 

49.83 

5.65 

9  25  48.82 

13 

9  34  16.47 

17.18 

14  26  59.4 

56.0 

9.401 

46.16 

4  31.06 

50.01 

5.57 

9  29  45.38 

14 

9  38    1.80 

2.48 

14    8  24.6 

21.3 

9.376 

46.73 

4  19.83 

50.20 

5.49 

9  33  41.94 

15 

9  41  46.59 

47J24 

13  49  36.4 

33.1 

9.355 

47.28 

4    8.07 

50.38 

5.41 

9  37  38.49 

16 

9  45  30.84 

31.45 

13  30  35.0 

31.8 

9.333 

47.83 

3  55.76 

5057 

5.34 

9  41  35.05 

17 

9  49  14.57 

15.14 

13  11  20.7 

17.7 

9.312 

48.35 

3  42.94 

50.76 

5.26 

9  45  31.60 

18 

9  52  57.80 

58.33 

12  51  54.1 

51.2 

9J291 

48.86 

3  29.61 

50.95 

5.19 

9  49  28.16 

19 

9  56  40.54 

41.04 

12  32  15.2 

19.4 

9iJ71 

49.36 

3  15.80 

51.14 

5.12 

9  53  24.71 

90 

10    0  22.81 

23iS7 

12  12  24.4 

21  i$ 

9.251 

49.86 

3    1.51 

51.33 

5.05 

9  57  91.27 

31 

10    4    4.61 

5.04 

11  52  21.9 

19.5 

9.232 

50.33 

9  46.76 

51.53 

4.98 

10    117.82 

22 

10    7  45.97 

46.36 

11  32    8i2 

6.1 

9J214 

50.80 

9  31.56 

51.73 

4.92 

10   514.38 

33 

10  11  26.91 

27J26 

11  11  43.5 

41.6 

9.197 

51.23 

2  15.95 

51.93 

4.86; 

Am 

10   9  10.93 

94 

10  15    7.43 

7.74 

10  51    8.9 

6.3 

9.180 

51.69 

1  59.92 

52.14 

1013   7.49 

25 

10  18  47.57 

47.84 

10  30  23.1 

20.5 

9.164 

52.12 

1  43.50 

52.35 

4.74' 

1017   4.04 

96 

10  22  27.33 

27.56 

10    9  26.0 

24.7 

9.148 

52.54 

1  26.71 

52.56 

4.69; 

10  21    0.60 

27 

10  26    6.73 

6.91 

9  48  20i2 

19.1 

9.133 

52.94 

1    9.57 

52.77 

4.63, 

10  24  57  15 

28 

10  29  45.77 

45.90 

9  27    4.8 

4.0 

9.119 

53.33 

0  52.06 

52.99 

4.58 

10  28  53.70 

29 

10  33  24.48 

24.57 

9    5  40.3 

39.7 

9.106 

53.70 

0  34.21 

53J21 

4.53 

10  32  50.26 

30 

10  37    2.87 

2.92 

8  44    6.9 

6.6 

9.093 

54.06 

+  0  16.06 

53.43 

4.48 

10  36  46.81 

31 

10  40  40.95 

40.06 

+  8  22  25.0 

25.0 

9.080-54.41 

—  0    2.421 

15  53.65 

1    4.43 

10  40  43.37 ! 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON, 

APPARENT  RIGHT 

APPARENT 

Hourly  motion. 

Equation 

Semi- 

Sidereal 

Date. 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

of  Time 
for 

diameter 

Time  of 

Semid. 

paning 

Merid. 

Sidereal  Time 

of  Mesa 

Noon. 

Mean  Noon. 

Ap- 
parent 
Noon. 

Mean  Noon. 

Ap. 
parent 
Noon. 

Right 

Atcen* 

rion. 

Decli- 
nation. 

h    m       « 

H 

o      '      // 

// 

1 

II 

m       • 

/     II 

m     8 

li   m      0 

Sopt.l 
2 

10  44  18.74 

18.69 

+  8    0  35.0 

35.2 

9.068 

-54.74 

—  0  21.18 

15  53.88 

1     4.38 

10  44  39.92 

10  47  56.25 

56.15 

7  38  37.2 

37.7 

9.057 

55.06 

0  40.21 

54.11 

4.34 

10  48  36.47 

3 

10  51  33.49 

33.34 

7  16  31.8 

32J 

9.046 

55.37 

0  59.52 

54.35 

4.30 

10  52  33.03 

4 

10  55  10.48 

10.28 

6  54  19.3 

20.5 

9.036 

55.66 

1  19.08 

54.59 

4.26 

10  56  29^ 

5 

10  58  47.23 

46.98 

6  32    0.1 

1.6 

9.027 

55.94 

1  38.88 

54.84 

433 

11    0  26.13 

6 

11    2  23.76 

23.46 

6    9  34.4 

36.2 

9.018 

56.20 

1  58.90 

55.09 

4.20 

11    4  22.69 

7 

11     5  60.08 

59.73 

5  47    2.6 

4.7 

9.000 

56.44 

2  19.13 

55.34 

4.17 

11    8  19J24 

8 

11    0  36.21 

35.81 

5  24  25.1 

27.5 

9.002 

56.67 

2  39.54 

55.59 

4.14 

11  12  15.79 

9 

11  13  12.16 

11.72 

5    1  42.2 

44.9 

8.995 

56.89 

3    0.13 

55.85 

4.12 

11  16  12.34 

10 

11  16  47.97 

47.47 

4  38  54.3 

57.4 

8.989 

57.09 

3  2dM 

56.11 

4.10 

1120   8.90 

11 

11  20  23.64 

23.08 

4  16    1.6 

5.1 

8.984 

57.28 

3  41.77 

56.37 

4.06 

1124    5.46 

12 

11  23  59.19 

58.58 

3  53    4.6 

8.4 

8.979 

57.46 

4    2.77 

56.63 

4.07 

1128    2.01 

13 

11  27  34.64 

33.98 

3  30    3.5 

7.7 

8.975 

57.62 

4  23.86 

56.89 

4.06 

11  31  58.56 

14 

11  31  10.02 

9.31 

3    6  58.7 

63.2 

8.973 

57.77 

4  45.02 

57.15 

4.06 

1135  55.11 

15 

11  34  45.35 

44.59 

2  43  50.5 

55.3 

8.971 

57.91 

5    6.25 

57.42 

4.06 

11  39  51JS7 

16 

11  38  20.65 

19.84 

2  20  39.2 

44.4 

8.971 

58.03 

5  27.49 

57.68 

4.06 

1 1  43  48.22 

17 

11  41  55.95 

55.09 

1  57  25.2 

30.7 

8.971 

56.14 

5  48.74 

57.95 

4.06 

1 1  47  44,77 

18 

a  45  31.28 

30.36 

1  34    8.7 

14.6 

8.972 

58.23 

6    9.96 

58.21 

4.06 

11  51  41.33 

19 

11  49    6.64 

5.66 

1  10  50.U 

56.2 

8.974 

58.32 

6  31.15 

58.48 

4.07 

11  55  37.88 

20 

11  52  42.07 

41.04 

0  47  29.5 

36.1 

8.978 

58.38 

6  52i27 

58.74 

4.08 

1159  34.43 

21 

11  56  17.60 

16.52 

0  24    7.4 

14.4 

8.962 

58.44 

7  13.28 

59.01 

4.10 

12    3  30.98 

22 

11  59  53.24 

52.11 

+  00  44.1 

51.4 

8.988 

58.48 

7  34.19 

59iJ7 

4.11 

12    7  27.54 

23 

12    3  29.01 

27.83 

—  0  22  40.1 

32.5 

8.994 

58.52 

7  54.96 

59.54 

4.13 

12  11  24.09 

24 

12    7    4.95 

3.71 

0  45  64.9 

57.0 

9.001 

58.53 

8  15.57 

15  59.tt0 

4.15 

12  15  20.64 

25 

12  10  41.06 

39.77 

1     9  29.9 

21.6 

9.009 

58.54 

8  36.02 

16    0.07 

4.18 

12  19  17.20 

26 

12  14  17.37 

16.03 

1  32  54.8 

46.2 

9.018 

58.53 

8.56Ja6 

0.34 

4.21 

12  23  13.75 

27 

12  17  53.90 

52.51 

1  56  19.3 

10.4 

a027 

58.50 

9  16.28 

Oj61 

4.24 

12  27  10.31 

28 

12  21  30.67 

29.23 

2  19  43.0 

33.7 

9.037 

58.45 

9  36.06 

0.88 

437 

12  31    6M 

29 

12  25    7.69 

6.20 

2  42  65.6 

56.0 

9.048 

58.40 

9  55.58 

1.15 

4.31 

12  35    3.41 

30 

12  28  44.99 

43.45 

3    6  26.6 

16.7 

9.060 

58.33 

10  14.83 

1.42 

4.35 

12  38  59.96 

Oot.  1 

12  32  22.58 

20.99 

3  29  45.6 

35.5 

9.072 

58.24 

10  33.80 

1.70 

4.39 

12  42  56.52 

2 

12  35  60.48 

58.84 

3  52  62.3 

51.9 

9.085 

58.13 

10  52.45 

1.98 

4.44 

12  46  5SJ07 

3 

12  39  38.70 

37.01 

4  16  16.4 

5.7 

9.099 

58.02 

11  10.78 

236 

4.49 

12  50  49.62 

4 

12  43  17.27 

15.53 

4  39  27.4 

16.4 

9.114 

57.88 

11  28.77 

2.54 

4.54 

12  54  46.18 

5 

12  46  56.19 

54.40 

5    2  35.0 

23.7 

9.129 

57.73 

11  46.40 

2.82 

4.60 

12  58  42.73 

6 

12  50  35.48 

33.64 

5  25  38.7 

27.2 

9.145 

57.56 

12    3.66 

3.10 

4.66 

13    2  39ii8 

7 

12  54  15.17 

13.28 

5  48  38.1 

26.3 

9.161 

57.38 

12  20.53 

3.38 

4.72 

13    6  35.84 

8 

12  57  55.27 

53.34 

6  11  32.9 

20.9 

9.179 

57.18 

12  36.98 

3.66 

4.79 

13  10  32.39 

9 

13    1  35.79 

33.81 

6  34  22.7 

10.5 

9.197 

56.96 

12  53.01 

3.95 

4.86 

13  14  28.94 

10 

13    5  16.76 

14.74 

6  56  67.1 

54.8 

9.217 

56.73 

13    8.60 

4J23 

4.93 

13  16  25.50 

11 

13    8  58.20 

56.13 

7  19  45.7 

33.2 

9J237 

56.48 

13  23.71 

4.52 

5.00 

13  22  22.05 

12 

13  12  40.13 

58.02 

7  42  18.2 

5.5 

9.258 

56.22 

13  38.33 

4.80 

5.07 

13  26  18.60 

13 

13  16  22.56 

20.41 

8    4  44.2 

31.3 

9.279 

55.94 

13  52.46 

5.08 

5.15 

13  30  15.16 

14 

13  20    5.51 

3.32 

8  26  63.3 

50.3 

9.301 

55.65 

14    6.07 

5.36 

5.23 

13  34  11.71 

15 

13  23  49.02 

46.79 

8  49  15.3 

2J8 

9.324 

55.34 

14  19.12 

5.64 

5.31 

13  38    6J27 

16 

13  27  33.11 

30.84 

9  11  19.7 

6.4 

9.348 

55.00 

14  31.59 

5.91 

5.40 

13  42    4.82 

17 

13  31  17.77 

15.46 

9  33  16.1 

2.7 

9.374 

54.67 

14  43.48 

6.18 

5.49 

13  46    1.37 

18 

13  35    3.04 

0.70 

9  54  64.1 

50.6 

9.400 

54.32 

14  54.77 

6.45 

5.58 

13  49  57.93 

19 

13  38  48.95 

46.58 

10  16  43.5 

2J).9 

9.427 

53.95 

15    5.42 

6.71 

5.67 

13  53  54.48 

20 

13  42  35.51 

33.11 

10  38  13.9 

0.3 

9.455 

53.57 

15  15.43 

6.98 

5.76 

13  57  51.04 

21 

13  46  22.73 

20.29 

10  59  34.9 

21.3 

9.483 

53.17 

15  24.76 

7.24 

5.86 

14    147.59 

22 

13  50  10.64 

8.17 

11  20  46.2 

32.5 

9.512 

52.75 

15  33.41 

7.50 

5.96 

14    5  44.14 

23 

13  53  59.26 

56.76 

11  41  47.2 

33.5 

9.541 

52.31 

15  41.35 

7.76 

6.06 

14    9  40.70 

24 

13  57  48.61 

46.08 

12    2  37.8 

24.1 

9.571 

51.87 

15  48.54 

8.02 

6.16 

14  13  37  J^ 

25 

14     1  38.68 

36.13 

12  23  17.3 

3.7 

9.601 

51.41 

15  55.06 

8.27 

637 

14  17  33.81 

26 

14    5  29.49 

26.93 

12  43  45.6 

32.0 

9.633 

50.93 

16    0.81 

8.53 

6.37 

14  81  30.36 

27 

14    9  21.07 

18.49 

13    3  62.0 

48.5 

9.665 

50.43 

16    5.79 

8.78 

6.48 

14  25  26.92 

28 

14  13  13.42 

10.82 

13  23  66.3 

52.9 

9.697 

49.91 

16  10.00 

9.03 

6.59 

14  29  23.47 

29 

14  17    6.54 

3.92 

Id  43  58.0 

44.7 

9.730 

49.38 

16  13.44 

9.28 

6.70 

14  33  20.03 

30 

14  20  60.45 

57.81 

14    3  36.7 

23.4 

9.763 

48.83 

16  16.10 

953 

6.81 

14  37  16^ 

31 

14  24  55.16 

52.5(] 

14  22  61.9 

48.8 

9.796 

48.26 

16  17.96 

9.78 

6.93 

14  41  13.14 

32 

14  28  50.66 

47.9fl 

—14  42  13.2 

0.2 

9.829 

-47.67 

-16  19.02 

16  10.03 

i     7.04 

14  45    9.69 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

APPARENT  RIGHT 

APPARENT 

Hourly 

motion, 

Equation 

Semi- 

Sidereal 

Date. 
1878. 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

of  Time 

for 

Apparent 

Noon. 

diameter 

St 

Apparent 

Time  of 
Semid. 
passing 
Merid. 

Sidereal  Time 

of  Mean 

Noon. 

M«fin  Noon. 

Ap- 
parent 
Noon. 

47.^9 

Mean  Noon. 

Ap- 
parent 
Noon. 

Right 

Ascan- 

•ion. 

Deeli- 
notion. 

-47.67 

Nov.l 

h    m      « 
14  28  50.66 

—14  42  13.2 

o   1      ■ 

0.2    9.829 

m      ■ 

—16  19.02 

1(>  10.03 

m     «      I     li    m     8 
1    7.04|  14  45    9.69 

3 

14  32  46.97 

44.29 

15    0  70.1 

57.3.   9.863 

47.06 

16  19.27 

10.28 

7.16   14  49    6J35 

3 

14  36  44.09 

41.40 

15  19  52.3 

39.7 

9.897 

46.44 

16  18.71 

10.53 

7.27;  14  53    2JJ0 

4 

14  40  42.02 

39.32 

15  38  19.3 

6.8 

9.931 

45.80 

16  17.35 

10.77 

7.39  14  56  59.36 

5 

14  44  40.76 

38.06 

15  56  30.7 

18.4 

9.965 

45.14 

16  15.18 

11.01 

7.51    15    0  55.91 

6 

14  48  40.32 

37.62 

16  14  26.0 

13.9 

9.999 

44.46 

16  12.19 

11.25 

7.63,  15   4  52.47 

7 

14  52  40.70 

38.00 

16  31  64.9 

53.1 

10.033 

43.77 

16    8.38 

11.49 

7.75|  15    8  49.02 

8 

14  56  41.90 

39.20 

16  49  26.9 

15.3 

10.068 

43.06 

16    3.74 

.     11.73 

7.87;  1512  45.58 

9 

15    0  43.94 

41.25 

17    6  31.7 

20.4 

10.102 

42.34 

15  58.26 

11.97 

7.99:  15  16  42.14 

10 

15    4  46.81 

44.13 

17  23  18.8 

7.8 

10.137 

4:2.61 

15  51.95 

12.20 

6.11 

15  20  38.69 

11 

15    8  50.51 

47.84 

17  39  47.9 

37.1 

10.171 

41.84 

15  44.82 

12.43 

8.23 

15  24  35.25 

12 

15  12  55.04 

52.38 

17  55  58.5 

48.0 

10.206 

4U.05 

15  36.86 

12.65 

8.35 

15  28  31.81 

13 

15  16  60.41 

57.77 

18  11  50.3 

40.1 

10.241 

3!).26 

15  28.05 

12.87 

8.47 

15  32  28.36 

14 

15  21    6.62 

3.99 

18  27  22.9 

13.0 

10.276 

38.45 

15  18.41 

13.08 

8.59 

15  36  24.92 

15 

15  25  13.67 

11.06 

18  42  35.9 

26.4 

10.311 

37.63 

15    7.92 

13.29 

8.71 

15  40  21.47 

16 

15  29  21.56 

18.97 

18  57  29.1 

19.9 

10.346 

36.79 

14  56.60 

13.50 

8.82 

15  44  18.03 

17 

15  33  30.28 

27.72 

19  11  62.0 

53.1 

1(^381 

35.94 

14  44.44 

13.70 

8.94 

15  48  14.59 

18 

15  37  39.84 

37.32 

19  26  14.2 

5.6 

10.415 

35.07 

14  31.43 

13.89 

9.05 

15  52  11.14 

19 

15  41  50^24 

47.76 

19  39  65.5 

57.3 

10.450 

34.19 

14  17.60 

14.08 

9.16 

15  56   7.70 

20 

15  45  61.46 

59.02 

19  53  35.4 

27.5 

10.484 

33.29 

14    2.95 

14.27 

9.27 

16    0    4.26 

21 

15  50  13.50 

11.09 

20    6  43.5 

36.0 

10.518 

32.38 

13  47.47 

14.45 

9.38 

16   4    0.82 

22 

15  54  26.36 

23.98 

20  19  29.7 

22.6 

10.552 

31.46 

13  31.17 

14.63 

9.49 

16   7  57.37 

23 

15  58  40.02 

37.68 

20  31  53.4 

46.6 

10.585 

30.52 

13  14.07 

14.81 

9.60 

16 11  53.93 

24 

16    2  54.47 

52.18 

20  43  54.3 

47.7 

10.618 

29.56 

12  56.18 

14.98 

9.70 

16  15  50.49 

25 

16    7    9.69 

7.45 

20  55  32.1 

26.0 

10.650 

28.59 

12  37.52 

15.15 

9.80 

16  19  47.04 

26 

16  11  25.67 

23.48 

21    6  46.5 

40.8 

10.682 

27.60 

12  18.10 

15.31 

9.90 

16  23  43.60 

27 

16  15  42.39 

40.26 

21  17  37.1 

31.8 

10.712 

26.61 

11  57.94 

15.47 

10.00 

16  27  40.16 

28 

16  19  59.83 

57.76 

21  27  63.6 

58.6 

10.741 

25.60 

11  37.06 

15.63 

10.10 

16  31  36.72 

29 

16  24  17.97 

15.95 

21  38    5.7 

1.0 

10.769 

24.57 

11  15.47 

15.89 

10.19 

16  35  33.27 

30 

16  28  36.77 

34.81 

21  47  42.9 

3SJ6 

10.797 

23.53 

10  53.23 

15.94 

10.28 

16  39  29.83 

Dec.l 

16  32  56.22 

54.:{3 

21  56  55.1 

51.1 

10.823 

22.48 

10  dOM 

16.09 

10.37 

16  34  26.39 

2 

16  37  16J29 

14.47 

22    5  41.8 

38.1 

10.848 

21.41 

10    6J&3 

16J24 

10.45 

16  47  22.95 

3 

16  41  36.96 

35.21 

22  13  62.9 

59.5 

10.872 

20.34 

9  42.71 

16.38 

10.53 

16  51  10.51 

4 

16  45  58.19 

56.51 

22  21  58.0 

55.0 

10.896 

19.25 

9  18.03 

16.52 

10.60 

16  55  16.06 

5 

16  50  19.96 

18.35 

22  29  27.0 

24.3 

10.918 

18.15 

8  52.82 

16.66 

10.68 

16  59  12.62 

6 

16  54  42.24 

40.70 

22  36  29.5 

27.0 

10.939 

17.05 

8  27.10 

16.79 

10.75 

17   3   9.18 

7 

16  59    5.00 

3.54 

22  43    5.5 

3.3 

10.958 

15.94 

8    0.89 

16.92 

10.82 

17    7    5.74 

8 

17    3  28J21 

26.83 

22  49  14.6 

126 

10.976 

14.82 

7  34i23 

17.04 

10.88 

1711    2.30 

9 

17    7  51.84 

50.54 

22  54  56.7 

55.0 

10.993 

13.68 

7    7.15 

17.16 

10.94 

17  14  58.85 

10 

17  12  15.87 

14.65 

23    0  11.5 

10.0 

11.009 

12.55 

6  39.67 

17.28 

10.99 

17  18  55.41 

11 

17  16  40.27 

39.13 

23    4  59.0 

57.8 

11.023 

11.41 

6  11.82 

17.39 

11.04 

17  22  51.97 

12 

17  21    5.00 

3.94 

23    9  19.0 

18.0 

11.037 

10.26 

5  43.65 

17.49 

11.09 

17  26  48.53 

13 

17  25  30.04 

29.07 

23  13  11.4 

10.6 

11.049 

9.10 

5  15.16 

17.59 

11.13 

17  30  45.09 

14 

17  29  55.37 

54.49 

23  16  36.0 

35.4 

11.061 

7.94 

4  46.37 

17.68 

11.17 

17  34  41.63 

15 

17  34  20.96 

20.17 

23  19  32.7 

32.2 

11.071 

6.78 

4  17.33 

17.76 

lli^ 

17  38  38.20 

16 

17  38  46.78 

46.08 

23  22    1.4 

1.0 

11.080 

5.61 

3  48.06 

17.84 

11.23 

17  42  34.76 

17 

17  43  12.79 

12.18 

23  24    2.1 

•  1.8 

11.087 

4.44 

3  18.59 

17.91 

11.25 

17  46  31.31 

18 

17  47  38.98 

38.46 

23  25  34.7 

34.6 

11.094 

3.27 

2  48.96 

17.98 

11.27 

17  50  27.88 

19 

17  52    5.30 

4.87 

23  26  39.2 

39.1 

11.099 

2.10 

2  19.19 

iao4 

11.28 

17  54  24.44 

20 

17  56  31.73 

31.39 

23  27  15.4 

15.4 

11.103 

-  0.92 

1  49.31 

18.09 

11.29 

17  58  21.00 

21 

18    0  58.24 

58.00 

23  27  23.3 

23.3 

11.106 

+  0.25 

1  19.35 

18.14 

11.30 

18    217.56 

22 

18    5  24.78 

24.63 

23  27    3.0 

3.0 

11.108 

1.43 

0  49.36 

18.18 

11.30 

18   6  14.12 

23 

18    9  51.33 

51J87 

23  26  14.5 

14.5 

11.107 

2.61 

—  0  19.35 

18.22 

11.30 

18  10  10.67 

24 

18  14  17.86 

17.90 

23  24  57.7 

57.7 

11.105 

3.79 

+  0  10.63 

18.25 

11.29 

1814    7.23 

25 

18  18  44.33 

44.46 

23  23  12.7 

12.7 

11.102 

4.97 

0  40.55 

18.28 

11^28  18  18   3.79 

26 

18  23  10.70 

10.92 

23  20  59.5 

59.4 

11.096 

6.14 

1  10.37 

18.31 

11.26  18  22   0.35 

27 

18  27  36.94 

37.25 

23  18  18.1 

17.9 

11.090 

7.31 

1  40.06 

18.33 

11J24   18  25  56.91 

28 

18  32    3.00 

3.40 

23  15    8.5 

8J2 

11.082 

8.48 

2    9.57 

18.35 

11.21 

18  29  53.47 

29 

18  36  28i)5 

29.34 

23  11  30.9 

30.5 

11.072 

9.65 

2  38i)8 

18.36 

11.18 

18  33  50.02 

30 

18  40  54.45 

55.03 

23    7  25.5 

24.9 

11.061 

10.81 

3    7.93 

18.37 

11.14 

18  37  46.58 

31 

18  45  19.77 

20.43 

23    2  52.3 

51.6 

11.049 

11.96 

3  36.70 

18.37 

11.10 

18  41  43.14 

38 

18  49  44.77 

45.52 

—22  57  51.4 

50.6 

11.035 

^13.11 

+  4    5.151 

16  18.37 

1  11.05 

18  45  39.70 

NOTK.— For  Mmn  Interral  of  Semidianeter  pawing  the  Meridian,  nibtract  01.19  from  the  Sidereal  Xjnterral. 
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WASHINGTON  MERIDIAN. 

Dttte. 

Mew 

Time  of 
Meridian 

Difil 

for  lb. 
of 

Sidereal 

Time  of 

Semld. 

pitwing 

Merid. 

Stan. 

Bright 
Limb. 

Date. 

Mean 

Time  of 
Meridian 

ntw      Sidereal 
ftlfii.     Time  of 
^"^J^  i  Semld. 

Stan. 

Bright 
Limb. 

Tranait 

Long. 

Tranait 

^'  1 SSIS' 

1S79. 

m 

187S. 

m 

1 

1^  59.41 

1           M 

b    m 

1       • 

i 

Jan.   I 

1.834!    63.741    81  . 

.    84 

11. 

Mar.  1 

17  41.52;   2.326     71.49J  119. 

.122^     11. 

2 

17  43.61 

,    1.854!    64.13!    88. 

.    91 

II. 

2 

18  39.231    2.478     73.71!  127  . 

.  139     11. 

3 

18  28.91 

'    1.927 

65.28 

97. 

.100 

11. 

3 

19  40.03 

2.574     75.08    134  . 

.  137]    11.  I 

4 

19  16.58 

,   2.054 

67.24 

!  105. 

.108 

II. 

4 

20  42.13 

2.58  J     75.14 

142. 

.145 

II. 

5 

20    7.88 

'   2.230 

1 

69.90 

1  109. 

.112 

II. 

5 

21  43.32 

2.502     73.94 

11. 

6 

21    3.83 

2.446     72.92 

1 

1 

II. 

6 

22  41.77 

2.363     71.77 

II. 

7 

22    4.74 

2.631     75.66 

II. 

7 

23  36.6J2 

2.211     6.9.42! 

II. 

8 

23  9^'^ 

2.751!    77.26 

II. 

9 

0  28.03 

2.079     67.41 

1. 

10 

0  15.6:^ 

2.738,    77.06 

1 

1. 

10 

1  16.68 

1.984     65.98 

I. 

11 

1  19.83 

2.598i    75.16 

1 

1 

I. 

11 

2    3.57 

1.931     65.19 

1. 

12 

2  19.82 

2.397 

72.28 

I. 

12 

2  49.66 

1.917,    65.03 

10. 

.    13 

I. 

13 

3  14.81 

2.191     69.25 

163. 

.166 

I. 

13 

3  35.82 

1.935;    65.41 

16. 

.    19|      I. 

14 

4    5.24 

2.021     66.74 

169. 

.172 

I. 

14 

4  22.69 

1.973:    66.11 

21. 

.    24 

I. 

15 

4  52.20 

1.902J    64.87 

3. 

.     6 

I. 

15 

5  10.61 

2.021!    66.87 

27. 

.    30 

1. 

16 

5  36.94 

1.8281    63.81 

1 

6. 

.      9 

I. 

16 

5  59.64 

2.062.    67.47 

32. 

.    35 

1. 

17 

6  20.74 

1.819 

63.54 

10. 

.    13 

I. 

17 

6  49.43 

2.082     67.84 

37. 

.    40 

I. 

18 

7    4.60 

1.841 

63.86 

15. 

.    18 

1. 

18 

7  39.38 

2.074'    67.70 

44. 

.    47 

I. 

19 

7  49.35 

1.892 

64.65 

20. 

.    23 

I. 

19 

8  28.81 

2.041'    67.11 

53. 

.    56 

1. 

20 

8  35.54 

1.958 

65.68 

26. 

.    29 

I. 

20 

9  17.22 

1.991     66.23 

61  . 

.    64 

1. 

21 

9  23.34 

2.023 

66.61 

31. 

.    34 

I. 

21 

10    4.35 

1.936,    65.29 

68. 

.    71 

1. 

22 

10  12.52 

2.069 

67.26 

35. 

.    38 

I. 

22 

10  50.25 

1.899 

64.56 

75. 

.    78 

1. 

23 

11    2.40 

2.081 

67.38 

41. 

.    44 

I. 

23 

11  35.40 

1.874 

64ii0 

83. 

.    86 

I. 

24 

11  52.12 

2.056 

66.96 

50. 

.    53 

I. 

24 

12  20.45 

1.889     64.40 

86. 

.    80 

1. 

25 

12  40.85 

2.001 

6611 

60. 

.    63 

II. 

25 

13    6.25 

1.937 

65i» 

97. 

.100 

II. 

26 

13  28.06 

1.934 

65.07 

67. 

.    70 

II. 

26 

13  53.74 

2.028 

66.72 

105. 

.108 

11. 

27 

14  13.74 

1.874 

64.14 

73. 

.    76 

II. 

27 

14  43.86 

2.154 

68.75 

109. 

.112 

II.  * 

28 

14  58.16 

1.833 

63.55 

82. 

.    85 

II. 

28 

15  37.31 

2.302 

71.05 

115. 

.llH 

II. 

2y 

J  5  42.00 

1.827 

63.52 

85. 

.    88 

II. 

29 

16  34.26 

2.440 

73.16 

124. 

.127 

II.  j 

30 

16  26.20 

1.863 

64.16 

95. 

.    98 

II. 

30 

17  34.07 

2.534 

74.53 

130. 

.  133 

II.' 

31 

17  11.81 

1.947 

65.56 

103. 

.106 

II. 

31 

18  35.25 

2.544!    74.68 

139. 

.142 

11. 

Feb.  1 

18    0.03 

2.080 

67.71 
70.36 

108. 

.111 

II. 

Apr.  1 

19  35.50 

2.464     73.60 

148. 

.  151 

II.  1 

2 

18  51.98 

2.2.'>6 

112. 

.115 

11. 

^     2 

20  33.15 

2.339 

71.67 

154  . 

.  l.'iT 

II.' 

3 

19  48.42 

2.44s;     73.18! 

122. 

.125 

II. 

3 

21  27.66 

2.200 

69.46 

160. 

.16.: 

II. 

4 

29  49.2-") 

2.61 1      75.48 

129. 

.  132 

II. 

4 

22  18.85 

2.073     67.46; 

II. 

5 

21  53.0!) 

2.6i'»|     76.49 

II. 

5 

23    7.43 

1.982 

65.97 

11. 

6 

22  57.38 

2.648;    75.87 

II. 

6 

23  54.29 

1.930     65.14 

II. 

7 

23  59.46 

2.51  r     73.95 

II. 

8 

0  40.39 

1.917     64.a'* 

I. 

9 

0  57.56 

2.329J     71.22 

I. 

9 

1  26.57 

1.937"    65.2f) 

I. 

10 

1  51.30 

2.154     68.62 

I. 

10 

2  13.53 

1.9791    66.03 

'•1 

11 

2  41.23 

2.015     66.52 

I. 

11 

3    1.62 

2.02!)     66.90 

j 

25. 

.    2- 

I.' 

12 

3  28.39 

1.924;    65.14 

4. 

.      7 

I. 

12 

3  50.87 

2.073     67.67 

30. 

.    3 

1. 

13 

4  13.94 

1 .879,    64.48 

9. 

.    12 

I. 

13 

4  40.94 

2.095,    68.(H 

35. 

.    3 

1. 

14 

4  58.92 

1.876;    64.48 

12. 

.    15 

I. 

14 

5  31.20 

2.089     67.90 

40. 

.    4 

1. 

15 

5  44.24 

1.9051    64.98 

18. 

.    21 

I. 

15 

6  20.94 

2.053     67.45 

48. 

.    5. 

1. 

16 

6  30.54 

1 .956]    65.79 

24. 

.    27 

I. 

16 

7    9.54 

1.997     66.56 

59. 

.    6. 

1. 

17 

7  18.16 

2.0121    66.65 

30. 

.    33 

I. 

17 

7  56.77 

1.939     65.58 

66. 

.    6 

I.' 

18 

8    7.04 

2.058|    67.30 

34. 

.    37 

I. 

18 

8  42.7i) 

1.891     64.77 

72. 

.    7 

1. 

19 

8  56.76 

2.080     67.59 

39. 

.    42 

I. 

19 

9  27.74 

1.86^     64.32 

81  . 

.    84 

1. 

20 

9  46.62 

2.069 

67.35 

45. 

.    48 

I. 

20 

10  12.61 

1.878     64.41 

85. 

.    H, 

I. 

21 

10  35.86 

2.029 

66.65 

58. 

.   61 

I. 

21 

10  58.18 

1.927     65.16 

94. 

.    97 

I.I 

22 

11  23.88 

1.972 

65.71 

64. 

.    67 

I. 

22 

11  45.45 

2.020     66.61 

102. 

.  19- 

11. 

23 

12  10.48 

1.913 

64.74 

70. 

.    73 

II. 

23 

12  35.43 

2.152     68.68 

108. 

.  Ill 

II.  . 

24 

12  55.80 

1.868 

64.02 

79. 

.    82 

II. 

24 

13  28.94 

2.310     7t.l2 

112. 

.  11' 

II. 

25 

13  40.33 

1.849 

63.74 

84. 

.    87 

II. 

25 

14  26.28 

2.465     73.45 

122. 

.12^" 

II. 

26 

14  24.82 

1.868 

64.07 

92. 

.    95 

II. 

26 

15  26.88 

2.570'    75.06 

129. 

.132 

II. 

27 

15  10.21 

1.923 

65.07; 

101. 

.  104 

II. 

27 

16  29.00 

2.591     75-38 

136. 

.139 

II. 

26 

15  57.48 

2.024 

6675= 

107. 

.110 

II. 

38 

17  30.42 

2.512     74.31 

145  . 

.14?? 

IL 

29 

16  47.67 

2.164 

68.97; 

110. 

.113 

II. 

29 

18  29.08 

2.:W1     72Ja4 

153. 

.156 

11. 

30 

17  41.52 

2.326 

71 .49. 

119. 

.122 

II. 

30 

19  24.04 

2.214     69.81 

157. 

.  16:; 

II. 

31 

18  39.23 

2.478     73.71 

127. 

.  1301 

II. 

31 

20  15aJ5 

2.065     67.53 

165. 

.  I68l   II.  1 
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WASHINGTON  MERIDIAN. 

Dute. 

Mean 
Timoof 
Meridiau 

1 

1    Diff. 
for  Ih. 
of 

Sidereal 
Time  of 
Seroid. 

Stan. 

Bright 
Limb. 

Date. 

Mean 
Time  of 
Meridian 

Diff. 

for  Ih. 
of 

Sidereal 
Time  of 
Semid. 

Stars. 

Bright 
Limb. 

Trantit 

;   Long. 

pawing 
Merid. 

Traniiit. 

Long. 

potfmng 
Merid. 

187S. 

187S. 

1 

; 

1 

h    m 

r    m 

1       1 

h    m 

m                9 

May  1    20  15.2o 

2.065 

67.53   165  . 

.16H 

1   n. 

Jaly  1 

21  34.2"^ 

1    1.994     66.35 

>     24 

..    27 

'       II. 

2121     3.46 

1.960 

65.80   172  . 

.      1 

II. 

2 

22  22.86 

;    2.a56     67.26 

1 

II. 

3 

21  49.6G 

1.89d 

64.75, 

11. 

3 

2:)  12.74 

2.095;    67.83 

\ 

II. 

4 

22  34.92 

1.881 

64.42, 

II. 

5 

0  3.ia 

'    2.095!    67.80 

II. 

5 

23  iiOJ2:\ 

1.900 

64.71 

II. 

6 

0  52.9J1 

2.054 

67.17 

I. 

7 

0    G.36 

1.948 

65.46 

I. 

7 

1  41.46!    1.981 

66.07 

I. 

8 

0  53.83 

!    2.0i)9 

66.45| 

I. 

8 

2  28.02 

1.898,    64.78 

I. 

9 

1  42.74 

2.C66 

67.4o! 

I. 

9 

3  12.66 

1.826'    63.62 

70. 

.    73 

I. 

JO 

2  32.81 

2.101 

68.03,     34  . 

.    37 

1. 

10 

3  55.77 

1.774'    62.84 

79. 

.    82 

I. 

11 

3  23.34 

j   2.103 

68.12     3!)  . 

.    42 

I. 

11 

4  38.04 

1.756     62.61 

84. 

.    87 

I. 

12 

4  13.51 

1    2.070 

67.68     45  . 

.    48 

I. 

12 

5  20.41 

1.784,    63.11 

91  . 

.    94 

I. 

13 

5    2.51 

1    2.010 

66.78     55. 

.    58 

1. 

13 

6    4.07 

1.862,    64.39 

99. 

.102 

I. 

14 

5  49.f)2 

1.941 

65.69'    62. 

.    65 

I. 

14 

6  50.21 

1.993 

66.52 

105. 

.108 

I. 

15 

6  35.73 

!    1.879 

64.68!    69. 

.    72 

I. 

15 

7  40.15 

2.178 

69.37 

110. 

.113 

I. 

16 

7  20.2!) 

1.839 

64.02 

78. 

.    81 

I. 

16 

8  35.01 

2.398 

72.61 

117. 

.120 

1. 

17 

8    4.2!) 

1.834 

63.90 

83. 

.    86 

I. 

17 

9  35.16 

2.608 

75.60 

126. 

.  129 

I. 

18 

8  48.66 

1.871 

64.45 

89. 

.    92 

1. 

18 

10  39.60 

2.742 

77.47 

133. 

.136 

I. 

19 

9  34.49 

1.956 

65.76 

97. 

.100 

I. 

19 

11  45.81 

2.748J     77.50 

143. 

.146 

I. 

20 

10  22.95 

2.090 

67.82 

105. 

.108 

I. 

20 

12  50.53 

2.626;    75.78 

151  . 

.154 

II. 

21 

11  15.10 

2.265 

70.46 

109. 

.112 

I. 

21 

13  51.29 

2.432 

73.01 

157. 

.160 

II. 

22 

12  11.75 

2.456 

73.29 

117. 

.120 

II. 

22 

14  47.22 

2.234 

70.12 

164. 

.167 

II. 

23 

13  i2.rj 

2.615 

75.61 

126. 

.129 

II. 

23 

15  38.78 

2.077 

67.69 

171  . 

.174 

II. 

24 

14  16.59 

2.685 

76.69 

13). 

.136 

II. 

24 

16  27.06 

1.962 

66.00 

3. 

.     6 

II. 

25 

15  2J.73 

2.636 

76.04 

143. 

.146 

II. 

25 

17  13.38 

1.907 

65.14 

7. 

.    10 

II. 

26 

16  22.4] 

2.490 

73.J)9 

150. 

.153 

II. 

26 

17  58.98 

1.899 

65.02 

11. 

.    14 

II. 

27 

17  19.152 

2.301 

71-23 

156. 

.  ir^*} 

II. 

27 

18  44.82 

1.927 

65.48 

16. 

.    19 

II. 

2cl 

18  12.93 

2.122 

68.52 

163. 

.166 

II. 

28 

19  31.67 

1.980 

66iW 

23. 

.    26 

II. 

29 

19    2.08 

1.983 

66.32 

169. 

.172 

11. 

29 

20  19.90 

2.036 

67.12 

28. 

.    31 

II. 

30 

19  48.48 

1.893 

64.83 

1  . 

.      4 

II. 

30 

21     9.32 

2.081 

67.74 

33. 

.    36 

II. 

31 

20  33.35 

1.854 

64.14 

6. 

.      9 

II. 

31 

21  59.54 

2.095 

67.89 

II. 

June  1 

21  17.83 

1.859 

64.17 

10. 

.    13 

II. 

Aug.  1 

22  49.57 

2.068 

67.43 

II. 

2 

22    2.88 

1.900 

64.78 

II. 

2 

23  38.55 

2.008 

66.46 

II. 

3 

22  49.22 

1.964 

65.75 

II. 

4 

0  25.82 

1.930 

65.20 

I. 

4 

23  37.1!) 

2.032 

66.82 

II. 

5 

1  11.16 

1.850 

63.92 

I. 

6 

0  26.66 

2.086 

67.67 

I. 

6 

1  54.76 

1.787 

62.93 

I. 

7 

1  17.08 

2.107 

68.04 

I. 

7 

2  37.14 

1.751 

62.39 

83. 

86 

I. 

8 

2    7.50 

2.086 

67.80 

I. 

8 

3  19.12 

1 .753 

62.49 

86. 

.    89 

1. 

9 

2  57.01 

2.0J2 

66.96 

51  . 

.    54 

I. 

9 

4     1.63 

1.798 

63.31 

96. 

.    99 

I. 

10 

3  44.89 

1.956 

65.82 

63. 

.    63 

I. 

10 

4  45.83 

1.894 

64.92 

103. 

.106 

I. 

11 

4  30.89 

1.879 

64.63 

67. 

.    70 

I. 

n 

5  32.92 

2.039 

67.27 

109. 

.  112 

I. 

12 

5  15.22 

1.819 

63.70 

73. 

.    76 

I. 

12 

6  24.02 

2.228 

70.19 

113. 

.116 

I. 

13 

5  58  45 

1.790 

63.22 

82. 

.    85 

I. 

13 

7  19.98 

2.434 

73.23 

123. 

.126 

I. 

14 

6  41.45 

1.801 

63.41 

85. 

.    88 

I. 

14 

8  20.60 

2.609 

75.74 

129. 

.132 

I. 

15 

7  25.29 

1.^ 

64.:)6 

94. 

.    97 

I. 

15 

9  24.55 

2.698 

76.93 

137. 

.140 

I. 

16 

8  11.16 

1.980 

66.14 

103. 

.106 

I. 

16 

10  29.18 

2.666 

76.42 

147. 

.150 

I. 

17 

9    0.41 

2.140 

68.68 

108. 

.111 

I. 

17 

11  31.75 

2.536 

74.50 

154. 

.157 

I. 

18 

9  54.17 

2.347 

71.77 

112. 

.  115 

I. 

18 

12  30.54 

2.361 

71 .95 

160. 

.  163 

II. 

19 

10  53.07 

2.559 

74.83 

122. 

.125 

I. 

19 

13  25.12 

2.194 

69.47 

167. 

.170 

11. 

20 

11  56.56 

2.717 

77.03 

129. 

.132 

I. 

20 

14  16.16 

2.067 

67.55 

174. 

.      3 

II 

21 

13    2.49 

2.752 

77.56 

138. 

.  141 

II. 

21 

15    4.73 

1.989 

66.39 

5. 

.      8 

II. 

22 

14    7.66 

2.655 

76.24 

147. 

.150 

II. 

22 

15  52.01 

1.958 

65.96 

10. 

.    13 

II. 

23 

15    9.26 

2.469 

73.62 

154. 

.157 

II. 

23 

16  39.04 

1.967 

66.14 

14. 

.    17 

11. 

24 

16    5.99 

2.261 

70.59 

160. 

.163 

II. 

24 

17  26.61 

2.001 

66.72 

19. 

.    22 

II. 

25 

16  57.99 

2.081 

67.88 

167. 

.170 

II. 

25 

18  15.18 

2.047 

67.46 

26. 

.   2» 

II. 

26 

17  46.28 

1.946 

65.86 

173. 

.      2 

II. 

26 

19    4.81 

2.086 

68.04 

31  . 

.    34 

11. 

27 

18  32.13 

1.879 

64.67 

5. 

.      8 

II. 

27 

19  55.12 

2.100 

68.22 

36. 

.    39 

II. 

28 

19  16.87 

1.857 

64.27 

9. 

.    12 

II. 

28 

20  45.38 

2.082 

67.86 

41. 

.    44 

II. 

29 

20    1.58 

1.877 

64.50 

12. 

.    15 

II. 

29 

21  34.80 

2.031 

66.99 

51. 

.    54 

II. 

30 

30  47.18 
21  34^ 

1.928 

65.32 

18. 

.   21 

II. 

30 

22  22.71 

1.959 

65.78 

II. 

31 

1^4     66.351 

24. 

.   »7 

11. 

31 

23    a@0    1.8821    64.401 

n\\ 
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WASHINGTON  MERIDIAN. 


Sept.  1 
3 
4 


5 


7 

8 

9 

10 

11 

12 
13 
14 
15 
16 

17 
18 
19 


Mean 
Time  of 
Meridian 
TranKit 


h    m 
23  53.14 

0  36.14 

1  18.45 

2  0.94 
2  44.50 


DiiT. 
for  Ih. 

of 
Long. 


3 
4 
5 
6 
7 

8 

9 

10 

U 

12 


30.44 
19.54 
12.67 
10.05 
10.87 

13.29 

14.99 

14.071 

9.741 

2.16 


12  52.16 

13  40.74 

14  28.90 


20    15 


21 

22 
23 
24 
25 
26 

27 

28 

29 

30 

Oct.   1 

3 
4 
5 
6 
7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 

29 

30 

Nov.  1 

2 


16 

16 
17 
18 
19 
20 

21 
21 
22 
23 


17.44 
6.84 

57.20 
48.17 
39.08 
29.16 
17.71 

4.45 

49.39 
32.t)2 
15.69 


23  58.49 


0 
1 
2 
3 
4 

5 
6 

7 
8 
8 


42.26 

27.97 

16.60 

8.90 

5.01 

4.33 
5.25 
5.70 
3.90 
58.99 


9  51.07 

10  40.83 

11  29.24 

12  17.32 

13  5.91 

13  55.59 

14  46.48 

15  38.25 

16  30.14 

17  2]i23 


18 
18 


10.72 
58.18 

19  43.60 

20  27.37 

21  10.14 

21  52.78 

22  36.27 

23  21.65 
10.00 

3.11 


0 
1 


m 

1.816 

1.772 

1.760 

1.788 
1.820 

1 .972 
2.126 
2.304 
2.472 
2.582 

2.6:)J 
2.526 
2.393 
2.25J 
2.127 

2.046 
2.009 
2.010 
2.038 
2.079 

2.115 
2.127 
2.109 
2.058 
1.986 

1.909 
1.840 
1 .793 
1.777 
1.797 

1.858 
1.960 
2.100 
2.260 
2.412 

2.518 
2.542 
2.481 
2.363 
2.230 

2.116 
2.038 
2.004 
2.009 
2.045 

2  0<)6 
2143 
2.165 
2.151 

2.100 

2.021 
1.034 
1.855 
1.798 
1.773 

1.788 
1.844 
1.946 
2.089 
2.258 


Sidereal 

Time  of 

Semld. 

pawing 

Merid. 

63.37| 
62.66 
62.50 
63.01{ 
64.24| 

66.15: 
68.64! 

7i.4;)| 

73.88, 
75.46 

75.67| 

74.53; 

72.51 

70.31 

68.41 

67.21 
66.67 
66.75 
67.27 

67.98 

68.57 

68.8'J 
68.49 
67.67 
66.46 

65.13 
63.95 
63.12 
62.82 
63.14 

64.16 
65.85 
68.11 
70.66 
73.02 

74.61 
74.98 
74.C5 
72.27 
70.19 

68.37 
67.11 
66.55 
66.65 
67.25 

68.11 
68.91 
69.32 
69.18 
68.42 

67.18 
65.76 
64.43 
63.42 
62.95 

63.12 

64.03 
65.66 
67.89 
70.52 


StarM. 

Bright 
Limb. 

Date. 
1878. 

11. 

Nov.  I 

I. 

2 

I. 

3 

I. 

4 

102  .  .  105 

I. 

5 

l(i7..110 

I. 

6 

111  ..  114 

1. 

7 

120  .  .  12:) 

1. 

8 

127..  130 

1. 

9 

\M  .  .  137 

1. 

10 

143  .  .  146 

I. 

11 

151  .  .  154 

I. 

12 

156  .  .  159 

1. 

13 

164  .  .  167 

I. 

14 

170  .  .  173 

11. 

15 

3..   6 

II. 

16 

8..  11 

II. 

17 

11  ..  14 

II. 

18 

18  .  .  21 

II. 

19 

23..  26 

II. 

20 

29..  32 

II. 

21 

34..  37 

II. 

22 

39..  42 

II. 

23 

47..  50 

II. 

24 

58  .  .  61 

II. 

25 

64  .  .  67 

II. 

26 

70..  73 

II. 

27 

II. 

28 

II. 

2f» 

II. 

Dec.  1 

I. 

2 

I. 

3 

I. 

4 

116..  119 

I. 

5 

125..  128 

I. 

6 

131  . .  i:)4 

I. 

7 

141  .  .  144 

I. 

8 

148  ..  151 

I. 

9 

154  .  .  157 

I. 

10 

161  .  .  164 

I. 

11 

167  .  .  170 

I. 

12 

1  ..   4 

I. 

13 

5..   8 

I. 

14 

10..  13 

II. 

15 

14  .  .  17 

II. 

16 

29..  23 

II. 

17 

27..  30 

II. 

18 

32  .  .  35 

II. 

19 

37..  40 

II. 

20 

45..  48 

II. 

21 

53.  56 

II. 

22 

61  ..  64 

II. 

23 

68..  71 

II. 

24 

75..  78 

II. 

25 

82..  85 

II. 

26 

II. 

27 

II. 

28 

11. 

30 

I. 

31 

1. 

32 

Mean 
Time  of 
Meridian 
TranMit. 


h    m 

0  10.00 

1  2.11 
1  58.33 
2-58.06 
3  59.61 


5 
5 
6 

7 

8 


0.69 
59.31 
54.41 
46.07 
35.03 


9  22.37 
10    9.22 

10  56.61 

11  45.27 

12  35.56 

13  27.33 

14  19.77 

15  11.87 

16  2.54 
16  51.03 


17 

18 
19 
19 
20 


37.13 

21 .12 

3.66 

45.58 
27.94 


21  11.92 

21  58.71 

22  49.44 

23  44.87 

0  44.87 

1  48.01 

2  51.65 

3  53.04 

4  50.48 
43.64 

33.20 
20.36 
6.39 
52.41 
39.51 


5 


6 
7 

8 
8 
9 

10  28.29 

11  18.88 

12  10.85 

13  3.21 
13  54.71 


14 
15 
16 
16 
17 

18 
19 
19 
20 
21 


44.29 
31.39 
15.99 
58.59 
39.95 

21.07 
3.09 
47.28 
34.94 
27.29 


22  24.98 

23  27.53 

0  32.82! 

1  37.70 

2  Z'^M 


Diff. 
for  111. 

of 
Long. 


m 

2.089 

2.258 

2.424 

2.540 

2.569 

2.504 
2.373 
2.221 

2.090 
1.999 

1.955 
1.957. 
1.997, 
2.061  i 
2.127, 

2.177| 
2.185 
2.147, 

2.069, 
1.970 

1.874' 
1.797 
1.753, 

1.748 
1.790 

1.883 
2.025 
2.210 
2.410 

2.580 

2.662 
2620 
2.483 
2.303 
2.134 

2.006 
1.933 
1.910 
1.934 
1.995 

2.071 
2.141 
2.181 
2.172 
2.111 

2.016 
1.909 
1.812 
1.743 
1.711 

1.724 
1.787 
1.905 
2.077 
2.292 

2.514 
2.682 
2.7:)5 
2.646 
2.475 


Sidereal 

Tima  of 

Semld. 

pauiiig 

Merid, 

67*89 
70.52 
73.06 
74.84 
75  33 

74.43 
72.52 
70.21 
68.14 
66.64 

65.89 
65.85 
66.47 
67.46 
68.54 

69.33 
69.54  i 

69.01 
67.87 
66.35 

64.81 
63.54 
62.79 
62.68 
63.31 

64.77 
66.99 
69.81 
72.81 
75.29 

76.49 
75.99 
74.07 
71.45 

68.89 

66.89 
65.67 
65.27 
65.61 
66.49 

67.65 
68.72 
69.31 
69.19 
68.32 

66.90 
65.24 
63.72 
62.61 
62.09 

62.31 
63.36 
65.25 
67.93 
71.17 

74.38 
76.77 
77.41 
76.33 
73J38 


30.. 
35.. 
40.. 
49.. 
59.. 

66  . . 
72.. 

80.. 
84  .. 
93.. 


170. 

2. 

6. 

11  . 

16. 

22. 

28. 
33. 
38. 
45. 

.55  . 
63. 
69. 

78. 
83. 

87. 

96. 
104  . 
108. 


33  II. 
3Si  II. 

43  II. 

II. 


52 


69|  II. 

75,  II. 

63  II. 

87  II. 

96  II. 


99  .  .  10:i 


151  . .  154 
156  . .  159 
164  .  .  167 


173 


5 


.  14 
.  19 

.  25 

.  31| 

.  36 

.  41 

.  48 

.  58; 

.  66 

.  72 

.  81 

.  86 

.  90 
.  99 
.107 
.111 


II. 
II. 
II. 
II. 
I. 

I. 
1. 
I. 
I. 
I. 

I. 
I. 
1. 
I. 
I. 

I. 

I. 
II. 
II. 
II 

II. 
II. 
II. 
II. 
II. 

II. 
II. 
II. 
II. 
II. 

IL 

II. 

I. 

I 

I. 
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MEAN  PLACES  FOR  1872.0 

• 

• 

- 

No. 

Name. 

Mag9i. 
tQde. 

Bight  Aacenrion. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

1 

d  Piscium     .     . 

6.5 

b      m       » 

0  14    0.78 

+3'.086 

0             1           M 

+  7  28  46.1 

+20.06 

2 

44  Piscium      .     . 

6 

0  18  50.55 

3.075 

+  1  13  51.6 

19.99 

3 

lOCeti       .     .     . 

6 

0  20    3.52 

3.077 

0  45  32.0 

19.98 

4 

^  Piscium      .     . 

4.5 

0  42    2.56 

3.108 

+  6  53  17.6 

19.71 

5 

e  Piscium     .     . 

4 

0  56  18.10 

3.110 

7  12    2.0 

19.48 

6 

C^  Piscium      .     . 

5.4 

1     7    2.70 

+3.131 

+  6  53  52.5 

+19.14 

7 

ti  Piscium     .     . 

5 

1  23  28.76 

3.139 

5  28  55.4 

18.56 

8 

17  Piscium     .     . 

4.3 

1  24  38.12 

3.200 

14  41     7.6 

18.72 

9 

V  Piscium     .     . 

5.4 

1  34  46.28 

3.119 

4  50  18.6 

18.34 

10 

0  Piscium     .     . 

4 

1  38  38.23 

3.162 

8  30  45.6 

18.26 

11 

e'CETi      .     .     . 

4.5 

• 

2    6  13.00 

+8.169 

+  8  14  42.5 

+17.08 

12 

f»Ceti       .     .     . 

4 

2  21  21.37 

3.184 

7  53    6.6 

16.36 

13 

PL  Ceti       .     .     . 

4 

2  38     1.50 

3.234 

9  34  19,5 

15.42 

14 

TT  Arietis  .     .     . 

6.5 

2  42    9.13 

3.338 

16  55  51.6 

15.28 

15 

cArietis  .     .     . 

4.5 

2  51  53.82 

3.422 

20  49  36.8 

14.68 

16 

A  Ceti       .     .     . 

6.5 

2  52  51.74 

+3.215 

+  8  23  47.3 

+14.68 

17 

^Arietis  .     .     . 

4.5 

3    4  18.79 

3.421 

19  14  27.3 

13.92 

18 

C  Abietis     .     . 

4.5 

3    7  32.83 

3.437 

20  34    7.2 

13.65 

19 

/Tauri    .     .     . 

4 

3  23  48.63 

3.306 

12  29  45.4 

12.64 

20 

17TAURI  .     .     . 

3 

3  39  52.70 

3.554 

23  42  26.6 

11.46 

21 

e  Tauri    .     .     . 

5 

3  41  15.15 

+3.281 

+10  44  50.2 

+11.36 

22 

A  Tauri    .     .     . 

3.4 

3  53  35.44 

3.317 

12    7  36.6 

10.52 

23 

Ai  Tauri    .     .     . 

5.4 

3  57    7.80 

3.537 

21  43  47.7 

10.18 

24 

^Tauhi  .     .    . 

4 

4  12  30.65 

3.407 

15  18  59.9 

9.06 

25 

(i' Tauri    .     .     . 

5.4 

4  18  39.05 

3.582 

22  31  16.5 

8.56 

26 

eTAUHI    .      .      . 

4.3 

4  21     8.65 

+3.495 

+18  53  40.6 

+  8.38 

27 

aTAUBI    .      .      . 

1 

4  28  34.66 

3.436 

16  15    0.1 

7.62 

28 

T  Tauri    .     .     . 

4.5 

4  34  33.89 

3.594 

22  42  33.5 

7.30 

29 

e  Tauri    .     .     . 

5 

4  55  26.82 

o.OchI 

21  24  17.2 

5.54 

30 

11  Obionis    .     . 

5 

4  57  15.42 

3.425 

15  13  25.6 

5.41 

31 

0  Tauri    .     .     . 

6 

5  19  56.87 

+3.603 

+21  49  81.2 

+  3.52 

32 

119  Tauri    .     .     . 

6.5 

5  24  42.67 

3.517 

18  29  48.0 

3.09 

33 

C  Tauri    .     .     . 

3.4 

5  29  59.84 

3.586 

21     3  44.0 

2.60 

34 

^  Orionis      .     . 

5.4 

5  46  48.18 

3.552 

20  14  59.8 

+  1.06 

35 

V  Orionifl      .     . 

5.4 

6    0  15.91 

3.428 

14  46  52.7 

—  0.05 

36 

17  Geminorum    . 

3.4 

6    7    9.09 

+3.624 

+22  32  29.1 

0.64 

37 

fk  Geminorum   . 

3 

6  15  13.03 

3.633 

22  34  37.1 

1.44 

38 

X  Geminorum   . 

2.3 

6  30  19.05 

3.469 

16  30  23.1 

2.67 

89 

f  Greminorum    . 

4.3 

6  38    6.45 

3.373 

13     1  52.5 

3.49 

40 

C  Geminorum    . 

4 

6  56  31.03 

3.566 

20  45  21.0 

4.91 

41 

X  Geminorum    . 

4.3 

7  10  44.28 

+3.456 

+16  46    9.4 

—  6.10 

42 

^  Geminorum   . 

3.4 

7  12  28.66 

3.591 

22  12  57.3 

6.23 

43 

63  Geminorum    . 

6.5 

7  20    8.51 

3.570 

21  42  18.6 

6.95 

44 

6  Canis  Minoris 

6.5 

7  22  40.44 

+3.346 

+12  16  11.2 

—  7.08 

336    MOON-CUL.1II1NATING  STARS. 


MEAN  PLACES  FOR  1872.a 


No. 

Name. 

Msffni- 
tttde. 

Rl^t  AfoomftOB. 

Annual 
Vartation.* 

D«cUnatlo&. 

YailattaL 

45 

66  Geminorum    . 

6.5 

h      m       s 

7  26  18.16 

-f3.431 

O            #          II 

4-16    6    0.8 

—  7.33 

46 

/Geminonim    . 

6 

7  32    5.09 

3.475 

17  57  49.3 

7.83 

47 

1  Cancri  .     .     . 

6 

7  49  43.45 

3.418 

16    7  48.9 

9.24 

48 

sCancri  .     .     . 

6 

7  54  12.49 

3.428 

16  48  23.0 

9.55 

49 

8  Cancri  .     .     . 

6 

7  57  56.67 

3.351 

13  28  51.9 

9.92 

50 

/tt*  Cancri  .     .     . 

5 

8    0  13.85 

+3.542 

4-21  57  11.7 

—10.07 

51 

12  Cancri  .     .     . 

6 

8     1  33.17 

3.361 

14    0  40.7 

10.19 

52 

C*  Cancri  .     .     . 

5.4 

8    4  52.23 

3.452 

18     1  55.0 

10.50 

53 

rf*  Cancri  .     ,     , 

6 

8  16    2.01 

3.447 

18  44  29.1 

11J22 

54 

29  Cancri  .     .     . 

6 

8  21  28.80 

3.358 

14  37  56.3 

11.68 

55 

^Cancri  .     .     . 

6 

8  24  17.77 

-1-3.432 

4-18  31  31.3 

—11.86 

56 

c^  Cancri  .     .     . 

6 

8  30    9.08 

8.257 

10    5  59.1 

12J22 

57 

39  Cancri  .     .     . 

6 

8  32  44.40 

3.460 

20  27  27.8 

12.42 

58 

dCaifcri  .     .     . 

4 

8  37  24.57 

3.422 

18  37  22.9 

12.96 

59 

A^  Cancri  .     .     . 

6 

8  39  54.95 

3.296 

12  34  40.3 

12.94 

60 

a  Cancri  .    .    . 

4 

8  51  29.14 

4-3.291 

4-12  21     6.1 

—13.68 

61 

K  CAircti .    .    . 

5 

9    0  48.74 

8.255 

11  10  55.4 

14.21 

62 

3c*  Cancri  .    .    . 

6 

9    8    9.75 

3.322 

15  28  17.5 

14.65 

63 

w  Leonifl  .     .     . 

6 

9  21  36.18 

8.221 

9  36  44.3 

15.50 

64 

h  Leonis  .    .    • 

6 

9  25    5.86 

3.226 

10  16  42.9 

15.70 

65 

10  Leonia  .     •     • 

5.6 

9  30  27.26 

4-3.174 

4-  7  24  32.9 

—15.91 

66 

o  Leonis  .     .     . 

4.3 

9  34  19.45 

3.226 

10  28  23.8 

16.19 

67 

B.  A.  C.  3336  . 

5.6 

9  39  24:92 

3.169 

7  17  56.0 

16.40 

68 

TrLeonis  .     .     . 

5 

9  53  26.99 

3.180 

8  39  25.9 

17.10 

69 

a  Leonis      •     . 

1.2 

10     1  33.24 

3.203 

12  35  31.6 

17.41 

70 

43  Leonis  .     .     . 

6 

10  16  18.62 

4-8.144 

4-  7  11  30.2 

—18.13 

71 

45  Leonis  .     .     . 

6 

10  20  53.22 

3.177 

10  24  49.2 

18.22 

72 

P  Leoicis      .    . 

4 

10  26    4.26 

3.166 

9  57  52.6 

18.39 

73 

34Sextanti8    .     . 

6 

10  36    0.85 

8.104 

4  15    2.9 

18.74 

74 

I  Leonis      .    . 

5 

10  42  31.65 

3.159 

11  13  19.7 

18.92 

75 

55  Leonis  .     .     . 

6 

i  10  49    7.46 

4-8.092 

4-  1  25  10.1 

—19.10 

76 

d  Leonis  .     .     . 

5 

10  53  56.98 

8.103 

4  18  14.1 

19.28 

77 

c  Leonis  .     .     . 

5 

10  54    6.75 

8.117 

6  47  18,2 

19.27 

78 

/Leonis  .     .     . 

5 

10  58  24.86 

8.101 

8     1  37.2 

19.42 

79 

Ii' Leonis  .    .    . 

5 

11    7  12.90 

8.085 

4-  0  37  34.7 

19.57 

80 

5P  Leonis  •     .     » 

5.4 

11  10    9.28 

4-8.053 

—  2  57    9.1 

—19.63 

81 

<r  Leonis  .     .     . 

4 

11  14  32.14 

8.098 

4-  6  43  49.1 
--2    6  35.1 

19.68 

82 

79  Leonis  .     .     . 

6 

11  17  28.28 

8.084 

19.74 

83 

0  Leonis     .    . 

5.4 

11  30  28.75 

3.072 

—  0    7     1.4 

19.83 

84 

/9  Virginis     .     . 

3.4 

11  44     1.71 

8.127 

4-  2  29    a7 

20.29 

85 

10  Virginia     .     . 

6 

12    8    7.74 

4-8.074 

4-  2  36  5a3 

20.28 

86 

iy  Virginis  .    . 

3.4 

12  13  21.48 

3.068 

--0    2  41.7 

20.03 

87 

q  Virginis     .     . 

6 

12  27  10.49 

3.092 

—  8  44  44.0 

19.89 

88 

/  Vii^is     .     . 

6 

12  30  11.94 

4-3.086 

—  5    7  39.4 

—19.97 
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Vn. 

Nanvi, 

tQds. 

Bigbt  AicenBioii. 

Annnai 

VtflfttiOB. 

DecUnation. 

Annnai 
YarlatioB. 

li      m       ■ 

1 

O           t         II 

ti 

69 

X  Virginis     .     . 

5 

12  32  38.82 

+3.095 

—  7  17  25.3 

—19.90 

90 

y  Virginis     .     . 

3.2 

12  35  10.59 

3.040 

0  44  50.3 

19.84 

91 

w                             ^7 

28  Virginis     .     . 

6 

12  35  20.78 

3.100 

6  47  42.2 

19.84 

92 

38  Virginia     .     . 

6 

12  46  38.10 

3.073 

2  51  25.8 

19.67 

93 

Y>  VirgiDis     •     . 

5 

12  47  41.98 

3.118 

8  50  35.7 

19.64 

94 

k  Virginis     .     . 

6 

12  53    4.11 

+3.089 

3    7  10.9 

—19.49 

95 

48  Virginis     .     • 

6 

12  57  18.71 

3.086 

2  58  23.6 

19.46 

96 

^VlR9INIS    .      . 

45 

13    3  19.48 

3.101 

4  51  17.3 

19.31 

97 

a  Virginis   .     . 

1 

13  18  27.14 

3.153 

10  29  31.9 

18.91 

98 

P  Virginis     .     . 

5 

13  25  18.87 

3.118 

5  35  39.2 

18.73 

99 

A  Virginis     .     . 

5 

13  26  13.72 

+3.153 

—  9  30  17.1 

—18.69 

100 

m  Virginis     .     . 

6 

13  34  53.75 

3.143 

8    3  23.9 

18.35 

101 

C7 

83  Virginis     .     . 

6 

13  37  35.73 

3.228 

15  32    8.0 

18.33 

102 

86  Virginis     .     . 

6 

13  39    7.25 

3.188 

11  47    3.3 

18.21 

103 

^7 

89  Virginis     .     . 

5 

13  42  55.20 

3.249 

17  29  44.7 

18.12 

104 

94  Virginis     .     . 

6 

13  59  31.27 

+3.169 

—  8  16  47.0 

—17.37 

105 

C7 

« Virginis     .     . 

4.5 

14    6    4.32 

3.197 

9  40  40.6 

17.09 

106 

^7 

X  Virginis     .     . 

5.4 

14  12  11.25 

3.240 

12  46  50.9 

16.78 

107 

2LibrsB   .     .     . 

6 

14  16  32.45 

3.219 

11     7  42.8 

16.69 

108 

sLibrsB  ,     .     . 

6 

14  38  54.48 

.       3.300 

14  55    8.6 

15.45 

109 

d'LlBB^  .     .     . 

2.3 

14  43  48.01 

+3.307 

—15  30  28.9 

—15.20 

110 

c^LibrsB  •     .     . 

5.4 

15    4  55.80 

3.410 

19  18  19.5 

13.89 

111 

C^LibrsB  .     .     . 

4 

15  21    2.53 

3.377 

16  16    6.7 

12.86 

112 

/'Librs   .     .     . 

4.5 

15  28  22J08 

3.347 

14  21  38.4 

12.31 

113 

^LibrsB  .     .     . 

5.4 

15  46  32.52 

3.413 

16  21    6.1 

10.90 

114 

d  Scospii      .     . 

2.3 

15  52  46.06 

+3.536 

—22  15  17.0 

—10.57 

115 

fi^  SCORPII        •      . 

2 

15  57  59.79 

3.477 

19  27  10.3 

10.20 

116 

v*  Scorpii .     .     . 

4 

16    4  33.58 

3.481 

19    7  32.1 

9.65 

117 

ff  Scorpii .     .     . 

3.4 

16  13  24.69 

3.637 

25  16  59.1 

9.00 

118 

if  Ophiuchi    .     . 

5 

16  16  36.91 

3.503 

19  44    8.1 

8.80 

119 

X  Ophiuchi    .     . 

6 

16  19  36.48 

+3.470 

—18    9  48.3 

—  8.50 

120 

a  Scorpii     •    . 

1.2 

16  21  33.75 

3.669 

26    8  43.4 

8.38 

121 

at  Ophiuchi    .    . 

5 

16  24  33.14 

3.548 

21  11  26.1 

8.04 

122 

B.A.C.6579  . 

5 

16  34  10.33 

3.463 

17  29  30.7 

7.31 

123 

90  Ophiuchi   .     . 

5 

16  42  45.27 

3.313 

10  33  15.2 

6.71 

124 

39  Ophiuchi    •     . 

6 

16  54  22.04 

+3.504 

—18  41  37.5 

—  5.65 

125 

Tf  Ophiuchi    •     . 

2.3 

17    3    2.33 

3.436 

15  33  49.5 

4.81 

126 

vSerpentis  .    . 

5.4 

17  13  37.73 

3.372 

12  42  50.9 

4.00 

127 

0  Ophiuchi   .    . 

3.4 

17  14    9.04 

3.681 

24  52    9.4 

4.03 

128 

fSerpentis  .     . 

4.3 

17  30  15.49 

3.434 

15  18  55.2 

2.64 

129 

oSerpentis  .     . 

5.4 

17  34  13.28 

+3.370 

—12  48  15.7 

—  2.27 

130 

4Sagittarii    .     . 

5 

17  51  58.65 

3.661 

23  48    5.3 

—  0.71 

131 

jti^  Sagittabii     . 

4 

18    6    6.51 

+3.586 

—21     5  22.6 

+  0.54 

• 

43 
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No. 


132 
138 
134 
135 
136 

137 
138 
139 
140 
141 

142 
143 

144 
145 
146 

147 
148 
149 
150 
151 

l&^ 
153 
154 
155 
156 

167 
158 
159 
160 
161 

162 
163 
164 
165 
166 

167 
168 
169 
170 
171 

172 
173 
174 


Name. 


2lSagitiarii  . 
^Sagittarii   . 

B.  A.  C.  6279 
24Sagittarii   • 
v^  Sagittarii   . 

^Sagittarii  . 
o  Sagittarii  • 
9r  Sagittarii  . 
d  Sagittarii 

p^  Sagittarii   • 

e;  Sagittarii  • 

e*  Sagittarii  . 

/Sagittarii  . 

^Sagittarii  . 

63  Sagittarii  . 

P  Capricomi 
€?  Capricorni 

p  Capricorni 
T*  Capricorni 

£  Aquarii 

ft  Aqitarii    . 
0  Capricorni 
y  Aquarii 
fi  Aquarii    • 
(  Aquarii    • 

X  Capricomi 
^Aquarii    . 
p  Aquarii 
Y  Aquarii 
C  Aquarii 


tf  Aquarii 
17  Aquarii 
K  Aquarii 
78  Aquarii 
/9Piscium 


^Aquarii 

Y  Piscium 

«  Piscium 

(  Piscium 

19  Piscium 

26  Piscium 
o)  Piscium 
c*  Piscium 


Mifni- 


6 
8 

5.4 
6 
5 

4 
4 
8 
5 
4 

5.4 

5 

5 
6.5 

6 

6 

a.4 

5 

5 

4.3 

5.4 

4 
4.5 

3 
5.4 

5.6 
4.5 
5.6 
4.3 
3.4 

5.4 
4.3 

5 

6 
5.4 

4.5 

4 

5.4 
45 

6 

6 
4 
6 


Right  Alcimrian. 


li     m       ■ 

18  17  43.56 
18  20  4.30 
18  21  54.17 
18  26  4.43 
18  46  26.42 

18  50  5.46 

18  57  0.61 

19  2  8.96 
19  10  8.67 
19  14  14.92 

19  14  23.80 
19  35  11.76 
19  38  53.64 
19  50  41.43 

19  54  48.29 

20  5  18.01 
20  10  57.04 
20  21  33.38 
20  32  6.75 
20  40  44.82 

20  45  44.85 

20  58  45.02 

21  2  37.07 
21  24  49.16 
21  30  56.16 

21  39  38.59 

22  10  4.68 
22  13  27.78 
22  15  2.73 
22  22  14.38 

22  23  52^23 
22  28  46.69 
22  31  7.57 
22  47  54.30 

22  57  21.92 

23  7  41.63 
23  10  31.77 
23  20  22.34 
23  33  22.07 
23  39  51.84 

23  48  35.06 
23  52  44.36 
23  55  57.39 


AnniMl 
Vaiiatloii. 


-1^.574 
3.706 
3.419 
3.667 
3.626 

+3.582 
3.598 
3.573 
3.513 
3.487 

+3.444 
3.438 
3.506 
3.409 
3.366 

+3.350 
3.333 
3.430 
3.362 
3.257 

+3.240 
3.384 
3.273 
3.164 
a  198 

+3.237 
3.170 
3.163 
a  105 
3.091 

+ai82 
3.084 
3.112 
a  128 
a057 

+aii3 
alio 

a079 
a085 
a067 

+3.069 

3.078 

+8.066 


Deelinatlon. 


—20  36  27.6 
25  29  25.0 

14  38  43.3 
24  7  28.2 
22  53  58.2 

—21  16  20.5 
21  55  341 
21  13  27.5 

19  10  38.9 

18    5    ai 

—16  11  36.4 

16  25  16.0 

20  3  58.0 

15  49  444 
18  59  18.5 

—12  59  20.7 

12  56  22.3 

18  14    43 

15  24    a3 

9  57  45.2 

—  9  27  41.9 

17  44  21.1 
11  53  17.8 

6    7  57.6 
8  25  36.3 

—11  57  17.7 
8  25  10.4 
8  27  44.6 
2  1  52.2 
0  40  25.7 

—11  19  52.9 
0  46  348 
4  53  145 

—  7  52  58.3 
+  3    7  53.0 

—  6  44  18.3 
+  2  35    0.6 

0  38  ia5 

4  55  58.4 
2  46  40.2 

+  6  21  36.7 

6    9  17.5 

+  7  46  29.7 


VailatkMi. 


+  1.53 
1.53 
1.90 
2.28 
4.04 

+  435 
491 
5.38 
6.08 
6.45 

+  6.35 
8.13 
8.36 
9.27 
9.71 

+10.27 
10.86 
11.64 
12.34 
12.92 

+13i25 
1408 
1435 
15.64 
15.94 

+16.43 
17.78 
17.98 
18.03 
18.31 

+18.40 
18.44 
18.48 
19.09 
19.31 

+J9.37 
19.63 
19.66 
19.48 
20.00 

+20.06 

19.94 

+20.02 
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. 

FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT 

Day  of 

JANUARY 

r 

• 

FEBRUARY. 

MARCH. 

Month. 

Semi- 

Horixontal 

Hourly 

Semi- 

HorfsoBtal 

Hosrly 

Seml- 

HoflsoBtal 

Honriy 

dioineter. 

PvaU»x. 

DHL 

dlMMter. 

Parallaz. 

IHff. 

diametor. 

ParaUax. 

• 

DIfr. 

u 

1^  10J2 

5^3^:7 

+L49 

15  44!9 

57'  411 

+f.77 

1^5^!8 

5^25:1 

+l!21 

1.5 

15  15.3 

55  52.5 

1.65 

15  50.7 

58    2.6 

1.82 

16    0.7 

58  39.4 

1.18 

2.0 

15  20.9 

56  13.1 

1.79 

15  56.7 

58  24.5 

1.84 

16    4.4 

58  53.3 

1.13 

2.5 

15  27.0 

56  35.5 

1.93 

16    2.7 

56  46.5 

1.84 

16    8.1 

59    65 

1.07 

3.0 

15  33.5 

56  59.5 

2.05 

16    8.7 

59    83 

1.79 

16  11.5 

59  18.8 

0.99 

3.5 

15  40.4 

57  24.8 

2.16 

16  14.3 

59  29.3 

1.71 

16  14.5 

59  30.1 

0.88 

4.0 

15  47.6 

57  51.2 

2.25 

16  19.7 

59  49.0 

1.58 

16  17.2 

59  39.8 

0.75 

4.5 

15  55.1 

58  18.5 

2.29 

16  24.6 

60    6.9 

1.41 

16  19.4 

59  47.8 

0.58 

5.0 

16    2.6 

58  46.1 

2.30 

16  28.8 

60  22.4 

1.18 

16  21.0 

59  53.7 

0.39 

5.5 

16  10.0 

59  13.4 

2.25 

16  32.2 

60  35.0 

0.92 

16  22.0 

59  57.1 

+0.18 

6.0 

16  17.2 

59  39.8 

2.16 

16  34.7 

60  44.1 

0.61 

16  22.2 

59  57.8 

—0.05 

6.5 

16  24.0 

60    4.7 

2.00 

16  36.2 

60  49.4 

+0.27 

16  21.5 

59  55.7 

0.30 

7.0 

16  30.1 

60  27.3 

1.78 

16  36.5 

60  50.5 

—0.08 

16  20.1 

59  50.6 

0.56 

7.5 

16  35.4 

60  46.9 

1.49 

16  35.6 

60  47.3 

0.45 

16  17.9 

59  42.3 

0.82 

».o 

16  39.8 

61     2.8 

1.16 

16  33.5 

60  39.8 

0.80 

16  14.8 

59  31.1 

1.06 

8.5 

16  43.0 

61  14.5 

0.79 

16  30.3 

60  28.1 

1.14 

16  11.0 

59  17.0 

1J29 

9.0 

16  44.9 

61  21.5 

+0.38 

16  26.1 

60  12.5 

1.45 

16    6.4 

59    0.3 

1.49 

9.5 

16  45.4 

61  23.4 

—0.05 

16  20.9 

59  53.4 

1.72 

16    1.3 

58  41.8 

1.67 

10.0 

16  44.5 

61  20.3 

0.47 

16  14.9 

59  31.4 

1.95 

15  55.6 

58  20.5 

1.80 

10.5 

16  42.3 

61  12.1 

0.89 

16    8.2 

59    6.9 

2.12 

15  49.5 

57  58.2 

1.90 

11.0 

16  38.8 

60  u9i8 

liJ7 

16    1.1 

58  40.7 

2J^4 

15  43.2 

57  35.1 

1.96 

11.5 

16  34.1 

60  41.9 

1.61 

15  53.7 

58  13.5 

2.30 

15  36.8 

57  11.5 

1.97 

12.0 

16  28.4 

60  20.8 

1.90 

15  46.2 

57  45.8 

2.31 

15  30.4 

56  47.9 

1.95 

12.5 

16  21.8 

59  56.6 

2.13 

15  38.7 

57  18.3 

2J28 

15  24.1 

56  24.9 

1.89 

13.0 

16  14.5 

59  30.0 

2.30 

15  31.3 

56^1.1 

2.20 

15  18.1 

56    2.8 

1.79 

13.5 

16    6.8 

59    1.8 

2.41 

15  24.3 

56  25.8 

2.08 

15  12.4 

55  42.0 

1.67 

14.0 

15  58.9 

58  32.6 

2.45 

15  17.8 

56    1.6 

1.93 

15    7.2 

55  23.0 

151 

14.5 

15  50.9 

58    3.3 

2.45 

15  11.8 

55  39.4 

1.76 

15    2.6 

55    5.9 

1.34 

15.0 

15  43.0 

57  34.2 

2.39 

15    6.3 

55  19.3 

1.58 

14  58.5 

54  50.9 

1.15 

15.5 

15  35.3 

57    6.1 

2.30 

15    1.4 

55    1.5 

1.39 

14  55.1 

54  38.3 

0.95 

16.0 

15  28.0 

56  39J2 

2.17 

14  57.2 

54  46.1 

1.18 

14  52.4 

54  28^ 

0.74 

16.5 

15  21.2 

56  14.2 

2.02 

14  53.7 

54  33J2 

0.97 

14  50.3 

54  20.6 

0.52 

17.0 

15  14.9 

55  51.0 

1.85 

14  50.9 

54  22.9 

0.75 

14  48.9 

54  15.6 

0.30 

17.5 

15    9.1 

55  29.9 

1.67 

14  48.8 

54  15.2 

0.54 

14  48.3 

54  13.3 

—0.09 

18.0 

15    4.0 

55  11.1 

1.48 

14  47.4 

54    9.9 

0.34 

14  48.3 

54  13.5 

+0.13 

18.5 

14  59.5 

54  54.5 

1.28 

14  46.6 

54    6.9 

—  0.14 

14  49.1 

54  16.3 

0.33 

19.0 

14  55.6 

54  40.2 

1.09 

14  46.4 

54    6.3 

+0.04 

14  50.5 

54  21.5 

0.53 

19.5 

14  52.3 

54  28.2 

0.90 

14  46.6 

54    7.9 

OSil 

14  52.6 

54  28.9 

0.71 

20.0 

14  49.7 

54  18.5 

0.72 

14  47.8 

54  11.4 

0.38 

14  55J2 

54  38.5 

0.88 

20.5 

14  47.6 

54  10.9 

0.55 

14  49.2 

54  16.8 

0.52 

14  58.3 

54  50.0 

1.03 

21.0 

14  46.1 

54    5.3 

0.38 

14  51.1 

54  23.9 

0.65 

15    1.8 

55    3.1 

1.16 

21.5 

14  45.1 

54    1.7 

0.22 

14  53.5 

54  32.4 

0.77 

15    5.8 

55  17.7 

1.27 

22.0 

14  44.6 

53  59.9 

—0.07 

14  56.2 

54  42.2 

0.87 

15  10.1 

55  33.4 

1.35 

22.5 

14  44.6 

53  59.8 

+0.06 

14  59.2 

54  53J2 

0.95 

15  14.6 

55  50.0 

1.41 

23.0 

14  45.0 

54     1.3 

0.18 

15    2.4 

55    5.1 

1.02 

15  19.3 

56    7.2 

1.45 

23.5 

14  45.8 

54    4.2 

0.30 

15    5.8 

55  17.7 

1.08 

15  24.0 

56  24.7 

1.46 

24.0 

14  46i) 

54    8.4 

0.40 

15    9.4 

55  30.9 

1.12 

15  28.8 

56  42.2 

1.46 

24.5 

14  48.4 

54  13.8 

0.50 

15  13.1 

55  44.6 

1.16 

15  33  5 

56  59.4 

1.42 

25.0 

14  50.2 

54  20.4 

0.59 

15  17.0 

55  58.7 

1.18 

15  38.0 

57  16.1 

1.36 

25.5 

14  52.3 

54  28.0 

0.68 

15  20.9 

56  13.0 

1.20 

15  42.4 

57  32.1 

1.30 

26.0 

14  54.7 

54  36.7 

0.77 

15  24.8 

56  27.5 

1.21 

15  46.5 

57  47.2 

1.22 

26.5. 

14  57.3 

54  46.4 

0.85 

15  28.8 

56  42.1 

1J» 

15  50.3 

58    1.2 

1.13 

27.0 

15    0J2 

54  57.2 

0.93 

15  32.8 

56  56.9 

li23 

15  53.8 

58  14.1 

1.02 

275 

15    3.4 

55    8.9 

1.02 

15  36.8 

57  11.6 

1.23 

15  57.0 

58  25.8 

0.92 

28.0 

15    6.9 

55  21.7 

1.10 

15  40.9 

57  26.4 

1.23 

15  59.9 

58  36J2 

0.82 

28.5 

15  10.6 

55  35.5 

1.19 

15  44.9 

57  41J2 

1.23 

16    2.4 

58  45.4 

0.71 

2S>.0 

15  14.7 

55  50.3 

1.28 

15  48.9 

57  55.9 

1J22 

16    4.5 

58  53.3 

051 

29.5 

15  19.0 

56    6.2 

1.37 

15  52.9 

58  10.6 

1.22 

16    6.3 

59    0.0 

051 

30.0 

15  23.6 

56  23.2 

1.46 

15  56.8 

58  25.1 

1.21 

16    7.9 

59    5.6 

0.42 

30.5 
31.0 

15  28.5 
15  33.7 

56  41J2 

57  0.2 

1.54 
1.63 

16    0.7 

68  39.4 

+1.18 

16    9.1 
16  10.0 

59  10.0 
59  13.3 

0.32 

0i{3 

A 

9^ja72li 

31.5 

15  39J^ 

67  20.2 

+1.70 

£k 

iW 

16  105 

59  15.5 

+0.13 

840 


MOON,  ISm. 


FOR  WASHINGTON  MEAN  NOON  AND  MTONIGHT. 

\ 
1 
.  Day  of 

»*                    Aft- 

« 

APRIL. 

MAY. 

JUNE. 

1 

Month. 

Semi- 

Horizontal 

Hourly 

Seml- 

Horizontal 

Hourly 

Semf- 

Horizontal 

Hoarly 

diameter. 

PanUUix. 

Diff. 

diainetvr. 

ParallAX 

Dlff. 

diamvter. 

PoraiUiz. 

Dili: 

d 

I      ** 

'      {' 

.  ."  .« 

A        ".^ 

t      It 

it 

1      II 

/         n 

•i# 

1.0 

16  10.8 

59  1(1.5 

+0.03 

16    U.2 

58  37.3 

—1.00 

15  27.9 

56  38.9 

—1.41 

1.5 

16  10.8 

59  16.4 

—0.07 

15  56.8 

58  25.0 

1.05 

15  23.4 

56  22.4 

i.:;5  t 

2.0 

16  10.4 

59  14.8 

0.18 

15  53.3 

58  12.1 

1.09 

15  19.1 

56    6.5 

1.2.) 

2.5 

16    9.6 

59  12.0 

0.29 

15  49.7 

57  58.8 

1.13 

15  15.0 

55  51.4 

1.23 

3.0 

16    8.5 

59    7.8 

0.42 

15  46.0 

57  45.1 

1.16 

15  11.1 

55  37.0 

1.17  , 

3.5 

16    6.9 

59    2.0 

0.55 

15  42.1 

57  31.0 

MO 

15    7.4 

55  23.4 

MO 

4.0 

16    4.9 

58  54.6 

0.68 

15  38.2 

57  16.6 

1.22 

15    3.9 

55  10.6 

1.03 

4.5 

16    2.4 

58  45.5 

0.82 

15  34.2 

57     1.9 

1.24 

15    0.6 

54  58.7 

0.9.->  ! 

5.0 

15  59.5 

58  34.8 

0.96 

15  30.1 

56  47.0 

1.25 

14  57.7 

54  47.8 

0.88  , 

5.5 

15  56.1 

58  22.5 

1.09 

15  26.0 

56  31.9 

1.26 

14  54.9 

54  37.7 

0.80 

6.0 

15  52.3 

58    8.6 

1.22 

15  21.9 

56  16.7 

1.26 

14  52.5 

54  28.7 

0.71 

6.5 

15  48.2 

57  53.3 

1.33 

15  17.8 

56     1.6 

1.25 

14  50.3 

54  20.8 

0.61 

7.0 

15  43.7 

57  36.8 

1.42 

15  13.7 

55  46.7 

1.23 

14  48.5 

54  14.0 

0.51 

7.5 

15  38.9 

57  19.3 

1.50 

15    9.7 

55  32.2 

1.19 

14  47.0 

54    8.6 

0.40 

8.0 

15  34.0 

57     1.1 

1.55 

15    5.9 

55  18.2 

1.14 

14  45.9 

54    4.6 

0.27 

«.5 

15  28.9 

56  42.4 

1.57 

15    2.3 

55    4.9 

1.07 

14  45.2 

54    2.1 

—0.13 

9.0 

15  23.7 

56  23.5 

1.57 

14  59.0 

54  52.6 

0.98 

14  45.0 

54     1.4 

+0.02 

9.5 

15  18.7 

56    4.9 

1.54 

14  56.0 

54  41.4 

0.88 

14  45.4 

54    2.7 

0.19 

10.0 

15  13.8 

55  46.8 

1.48 

14  53.3 

54  31.6 

0.76 

14  46.3 

54    6.0 

0.:S6 

10.5 

15    9.1 

55  29.6 

1.39 

14  51.0 

54  23.4 

0.62 

14  47.7 

54  11.3 

0.54 

11.0 

15    4.7 

55  13.6 

1.28 

14  49.2 

54  16.9 

0.47 

14  40.8 

54  18.9 

0.73 

11.5 

15    07 

54  59.0 

1.15 

14  48.0 

54  12.3 

0.30 

14  52.5 

54  28.8 

0.5)2 

;    12.0 

14  57.2 

54  46.2 

1.00 

14  47.3 

54    9.8 

—0.12 

14  55.9 

54  41.1 

1.12 

12.5 

14  54.3 

54  35.3 

0.82 

14  47.2 

54    9.6 

+0.08 

14  59.8 

54  55.8 

1.32 

13.0 

14  5J.9 

54  26.5 

0.63 

14  AIM 

54  11.8 

0.28 

15    4.4 

55  12.7 

1.51 

13.5 

14  50.1 

54  20.1 

0.43 

14  49.1 

54  16.4 

0.49 

15    9.7 

55  31.9 

1.7;) 

14.0 

14  49.0 

54  16.1 

0.23 

14  51.1 

54  23.5 

0.70 

15  15.5 

55  53.3 

1.87 

14.5 

14  48.6 

54  14.6 

—0.02 

14  53.7 

54  33.1 

0.91 

15  21.9 

56  16.8 

2.03  , 

15.0 

14  49.0 

54  15.7 

+0.2D 

14  57.0 

54  45.3 

1.12 

15  28.8 

56  42.1 

2.17  ' 

15.5 

14  50.0 

54  19.5 

0.42 

15    1.0 

55    0.0 

1.32 

15  36.1 

57    8.8 

2.28 

16.0 

14  51.7 

54  25.8 

0.64 

15    5.6 

55  17.0 

1.51 

15  43.7 

57  36.7 

2.36 

16.5 

14  54.1 

54  34.7 

0.84 

15  10.8 

55  36.2 

1 .69 

15  51.4 

58    5.2 

2.3:) 

17.0 

14  57.2 

54  46.0 

1.04 

15  16.6 

55  57.4 

1.85 

15  59.2 

58  33.8 

2.37 

17.5 

15    0.9 

54  59.6 

1.22 

15  22.9 

56  20.5 

1.99 

16    6.9 

59    1.9 

2.31 

18.0 

15    5.2 

55  15.3 

1.39 

15  29.6 

56  45.0 

2.09 

10  14.2 

59  28.8 

2.18  1 

18.5 

15  10.0 

55  32.9 

1.54 

15  36.5 

57  10.5 

2.16 

16  21.0 

59  53.9 

1.9)  ' 

19.0 

15  15.2 

55  52.1 

1.66 

15  43.6 

57  36.6 

2.19 

16  27.1 

60  16.4 

1.75 

19.5 

15  20.8 

56  12.6 

1.75 

15  50.8 

53    2.7 

2.17 

16  32.4 

60  35.6 

1.46 

20.0 

15  26.6 

56  34.1 

1.82 

15  57.7 

58  28.4 

2.11 

16  36.6 

6 )  51.0 

1.12 ; 

20.5 

15  32.6 

56  56.1 

1.84 

16    4.4 

58  53.0 

1.99 

16  39.6 

61     2.2 

0.75  1 

21.0 

15  38.6 

57  18.1 

1.84 

16  10.7 

59  16.0 

1.83 

16  41.4 

61     8.9 

+0.% ; 

21.5 

15  44.5 

57  39.9 

1.79 

16  16.3 

59  36.7 

1.62 

16  41.!) 

61   tO.9 

— 0.o:i ' 

22.0 

15  53.2 

58    0.9 

1.71 

16  21.2 

59  54.6 

1.37 

16  41i2 

61     H.2 

0.42 

22.5 

15  55.6 

58  20.7 

1.59 

16  25.3 

60    9.4 

1.09 

16  39.3 

61     0.9 

0.79 

23.0 

16    0.6 

58  38.') 

1.44 

16  28.4 

60  20.7 

0.7i) 

16  36.1 

60  49.4 

1.12  1 

23.5 

16    5.0 

58  55.2 

1.27 

16  30.4 

60  28.3 

0.47 

16  32.0 

60  :m.2 

1.42  1 

24.0 

16    8.9 

59    9.3 

1.08 

16  31.4 

60  32.0 

+0.15 

16  27.0 

60  15.7 

1.66 

24.5 

16  12.1 

59  21.0 

0.87 

16  31.4 

60  31.9 

—0.16 

16  21.2 

59  54.7 

1.85 

25.0 

16  14.6 

59  30.2 

0.66 

16  30.4 

60  28.2 

0.46 

16  15.0 

59  31.7 

1.98 

25.5 

16  16.3 

59  36.7 

0.44 

16  28.4 

60  21.1 

0.73 

16    8.4 

59    7.4 

2.06  ' 

26.0 

16  17.4 

59  40.7 

0.23 

16  25.6 

60  10.9 

0.96 

16    1.6 

58  42.4 

2.10 

26.5 

16  17,8 

59  42.3 

4-0.03 

16  22.2 

59  58.1 

1.16 

15  54.7 

58  17.1 

2.11 

27.0 

16  17.6 

59  41.5 

—0.16 

16  18.1 

59  43.2 

1.32 

15  47.9 

57  52.1 

2.07  1 

27.5 

16  16.8 

59  38.6 

0.33 

16  13.5 

59  26.5 

1.45 

15  41.2 

57  27.7 

2.00 

28.0 

16  15:5 

59  33.7 

0.48 

16    8.7 

59    8.6 

1.54 

15  34.8 

57    4.2 

1.92 

28.5 

16  13.8 

59  27.2 

0.60 

16    3.6 

58  49.8 

1.59 

15  28.7 

56  41.8 

1.82 

29.0 

16  11.6 

59  19.3 

0.71 

15  58.4 

58  30.6 

1.62 

15  23.0 

56  20.7 

1.70 

29.5 

16    9.1 

59  10.2 

0.81 

15  53.0 

58  11.2 

1.62 

15  17.6 

56    1.0 

1.58 

30.0 

16    6.3 

59    0.0 

0.88 

15  47.8 

57  51  ;8 

1.60 

15  12.7 

55  42.8 

1.46 

30.5 
31.0 

16    3.3 

58  49.0 

—0.95 

15  42.6 
15  37.5 

57  32.8 
57  14.2 

1.57 
1.53 

15    8.1 
15    4.0 

55  26.2 
55  11.1 

1.33 
•  1.20 

d 

ff  =B.2V2^ 

M^ 

\fC 

15  32.6 

56  56.3 

—1.47 

15    0.3 

54  57.4 

—1.08 

/ 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 


i  Doy  of 
Month. 

JULY. 

AUGUST 

• 

SEPTEMBER. 

Semi- 

Horizontal 

Hourly 

Semi- 

Horizontal 

Hourly 

Semi- 

Horizontal 

Hourly 
Ditt. 

1 

diameter. 

Rirallkix. 

/      // 
55  11.1 

Diff. 

dlaraotor. 

Panillax. 

Dlff. 

diameter. 

* 

Parallax. 

1.0 

15    4.0 

—1.23 

14  45!3 

54     'J'.2 

— d!34 

14  4{r.8 

54  Ifilo 

+()!59 

1.5 

15    0.3 

54  57.4 

1.C8 

14  44.4 

53  59.0 

0.21 

14  51.9 

54  26.7 

0.69 

2.0 

14  57.0 

54  45.2 

0.95 

14  43.9 

53  57.1 

—0.09 

14  54.3 

54  35.5 

0.78 

.     2.5 

14  54.1 

54  34.5 

0.H3 

14  43.8 

53  56.7 

+0.03 

14  57.0 

54  45.3 

0.6^6 

3.0 

14  51.6 

54  25.1 

0.72 

14  44.0 

53  57.7 

0.14 

14  59.9 

54  56.1 

0.93 

'     3.5 

14  49.5 

54  17.1 

0.61 

14  44.7 

54    0.0 

0.25 

15    3.1 

55    7.8 

1.00 

4.0 

14  47:7 

54  10.5 

0.50 

14  45.7 

54    3.7 

0.36 

15    6.5 

55  20.2 

1.07 

4.5 

14  46.2 

54     5.1 

0.39 

14  47.0 

54    8.6 

0.47 

15  lO.l 

55  33.5 

1.14 

5.0 

14  45.0 

54     1.1 

0.29 

14  48.7 

54  14.9 

0.57 

15  13.9 

55  47.5 

.    1.23 

5.5 

14  44.2 

53  58.3 

0.18 

14  50.8 

54  22.5 

0.68 

15  17.9 

56    2.3 

1.26 

6.0 

14  43.8 

53  56.8 

— 0.G7 

14  53.2 

54  31.3 

0.79 

15  22.2 

56  17.8 

1.32 

6.5 

14  43.7 

53  56.7 

+0.C4 

14  56.0 

54  41.5 

0.91 

15  26.6 

56  33.9 

i.:w 

7.0 

14  44.1 

53  57.9 

0.16 

14  59.1 

54  53.2 

1.03 

15  31.2 

56  50.8 

1.43 

7.5 

14  44.8 

54     0.6 

0.29 

15    2.7 

55    6.3 

1.15 

15  36.0 

57    8.3 

1.48 

8.0 

14  46.0 

54    5.0 

0.44 

15    6.7 

55  20.9 

1.28 

15  40.9 

57  26.4 

1.53 

1     85 

14  47.7 

54  11.2 

0.5<) 

15  11.1 

55  37.0 

1.40 

15  45.9 

57  44.9 

1.56 

9.0 

14  49.9 

54  19.2 

0.75 

15  15.9 

55  54.6 

1.53 

15  51.1 

58    3.8 

1.59 

9J> 

14  52.5 

54  20.1 

0.91 

15  21.1 

56  13.6 

1.65 

15  56.2 

58  22.9 

1.59 

10.0 

14  55.8 

54  41.0 

1.08 

15  26.6 

56  34.0 

1.77 

16    1.4 

58  41.9 

1.58 

10.5 

14  59.6 

54  55.0 

1.25 

15  32.6 

56  55.9 

1.88 

16    6.5 

59    0.6 

1.53 

11.0 

15    4.0 

55  11.0 

1.42 

15  38.9 

57  19.1 

1.97 

16  11.4 

59  18.6 

1.46 

11.5 

15    8.9 

55  29.0 

1.58 

15  45.4 

57  43.1 

2.04 

16  16.0 

59  35.5 

1.36 

12.0 

15  14.3 

55  48.9 

1.75 

15  52.1 

58    7.8 

2.08 

16  20.2 

59  51.0 

1.21 

12.5 

15  20.3 

56  10.8 

1.90 

15  59.0 

58  32.9 

2.09 

16  23.9 

60    4.5 

1.03 

13.0 

15  26.7 

56  3^!.5 

2.C5 

16    5.8 

58  58.0 

2.08 

16  26.9 

60  15.6 

0.82 

13.5 

15  33.6 

56  59.8 

2.17 

16  12.5 

59  22.6 

2.02 

16  29.2 

60  23.9 

0.56 

14.0 

15  40.9 

57  26.5 

2.28 

16  18.9 

59  46.1 

1.90 

16  30.6 

63  28.9 

+0.28 

14.5 

15  48.4 

57  54.3 

2.34 

16  24.8 

6)    7.8 

1.73 

16  31.0 

60  30.5 

—0.02 

15.0 

15  56.2 

58  22.6 

2.38 

16  33.1 

63  27.2 

1.51 

16  30.4 

60  28.4 

0.33 

,    15.5 

16    3.9 

58  51.0 

2.37 

#16  34.6 

60  43.7 

1.24 

16  28.8 

60  22.5 

0.65 

16.0 

16  U.5 

59  19.0 

2.29 

16  38.1 

63  56.6 

0.92 

16  26.2 

60  12.8 

0.96 

16.5 

16  18.8 

59  45.7 

2.17 

16  43.5 

61     5.5 

0.56 

16  22.6 

59  59.5 

1.26 

17.0 

16  25.6 

6.)  10.6 

1.98 

16  41.7 

61  10.0 

+0.18 

16  18.0 

59  42.8 

1.52 

17.5 

16  31.7 

6 )  33.0 

1.74 

16  41.7 

61     9.9 

—0.21 

16  12.7 

59  23.3 

1.74 

18.0 

16  36.9 

6.)  52.1 

1.44 

16  40.4 

61     5.1 

0.60 

16    6.7 

59    1.3 

1.92 

18.5 

16  41.0 

61     7.2 

1 .09 

16  37.8 

63  55.6 

0.98 

16    0.2 

58  37.4 

2.06 

19.0 

16  43.9 

61   18.0 

0.71 

16  34.0 

63  41.7 

1.33 

15  53.3 

58  12.2 

2.15 

19.5 

16  45.5 

61  24.0 

+9.2:) 

16  29.1 

63  23.8 

1.64 

15  46.3 

57  46.2 

2.18 

20.0 

16  45.8 

61  25.0 

—0.13 

16  23.3 

60    2.5 

1.91 

15  39.2 

57  20.0 

2.18 

20.5 

16  44.7 

61  2;).8 

0.55 

16  16.8 

59  38.3 

2.12 

15  32.1 

56  54.2 

2.12 

21.0 

16  42.2 

61   11.8 

0.95 

16    9.6 

59  12.0 

2.27 

15  25.3 

56  29.3 

2.03 

2ia> 

16  38.5 

6 )  5b.2 

1.31 

16    2.0 

58  44.2 

2.36 

15  18.9 

56    5.7 

1.91 

22.0 

16  33.7 

6)  40.5 

1.64 

15  54.3 

58  15.7 

2.39 

15  12.9 

55  43.7 

1.76 

22.5 

16  27.9 

6.)  19.2 

1.9  J 

15  46.5 

57  47.1 

2.38 

15    7.4 

55  23.6 

1.59 

23.0 

16  21.3 

59  55.1 

2.11 

15  38.8 

57  18.9 

2.32 

15    2.5 

55    5.7 

1.40 

23.5 

16  14.2 

59  28.9 

2.26 

15  31.4 

56  51.6 

2.22 

14  58.3 

54  50.1 

1.20 

24.0 

16    6.7 

59     1.3 

2.34 

15  24.4 

56  25.7 

2.09 

14  54.7 

54  37.0 

0.99 

24.5 

15  59.0 

5d  :,2.9 

2.38 

15  17.8 

56    1.6 

1.94 

14  51.9 

54  26.4 

0.78 

25.0 

15  51.2 

58    4.5 

2.37 

15  11.7 

55  39.4 

1.76 

14  49.7 

54  18.4 

e.56 

25.5 

15  43.6 

57  36.4 

2.31 

15    6.2 

55  19.3 

1.58 

14  48.2 

54  13.0 

0.35 

'   26.0 

15  36.2 

57    9.2 

2.22 

15     1.4 

55     1.5 

1.39 

14  47.4 

54  10.0 

0.14 

26.5 

15  29.1 

56  43.3 

2.10 

14  57.2 

54  46.0 

1.19 

14  47.2 

54    9.5 

+0.06 

27.0 

15  22.5 

56  19.0 

1.96 

14  53.6 

54  32.9 

0.99 

14  47.7 

54  11.3 

0.24 

27.5 

15  16.4 

55  56.5 

1.80 

14  53.7 

54  22.2 

0.79 

14  48.8 

54  15.3 

0.42 

28.0 

15  10.8 

55  35.9 

1.64 

14  48.5 

54  13.9 

0.63 

14  50.5 

54  21.3 

0.58 

28.5 

15    5.7 

55  17.2 

1.47 

14  46.8 

54    7.8 

0.42 

14  52.6 

54  29.2 

0.73 

29.0 

15     1.2 

55    0.5 

1.30 

14  45.7 

54    3.9 

0.24 

14  55.2 

54  38.7 

0.86 

29.5 

14  57.2 

54  45.9 

1.13 

14  45.2 

54    2.0 

—0.07 

14  58.2 

54  49.7 

0.97 

30.0 

14  53.7 

54  33.3 

0.9^ 

14  45.2 

54    2.1 

+0.08 

15    1.5 

55    2.0 

1.07 

30.5 
31  .T) 

14  50.8 
14  48.5 

54  22.7 
54  14.0 

0.80 
0.64 

14  45.7 
14  46.7 

54    4.0 
54    7.5 

Oi22 
0.36 

15    5.1 

55  15.2 

+1.14 

^WVf^            A 

313 

14  46.6  i 

54    7.2 

—0.49 

14  48.1 

54  12.6 

+0.48 

A 

i  =3  .272  A 

n 

34d 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT, 

Day  of 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

( 

Month. 

Semi- 

Horiaontal 

Hourly 

Semi- 

HorlEontal 

Hourly 

Semi- 

Horixontal 

Honrly 

diameter. 

Parallax. 

Diff. 

diameter. 

Parallax. 

Diff. 

Parallax. 

IlIC 

d 
1.0 

15     9.0 

5^29:2 

-fl!20 

15  47.7 

/      0f 
57  51.7 

+1:39 

1^  18.4 

59  44iS 

+o'!96 

1.5 

15  12.9 

55  43.8 

1J24 

15  52.1 

58    7.7 

1J2S 

16  21.1 

59  54.0 

0.68 

sa.o 

15  17.0 

55  58.9 

1.27 

15  56.1 

58  22.3 

1.15 

16  22.9 

60    0.6 

0.41 

2.5 

15  21.2 

56  14.1 

1.27 

15  59.b 

58  35.3 

1.01 

16  23.8 

69    4.0 

+0.14 

3.0 

15  25.3 

56  29.4 

1.27 

16    2.7 

58  46.5 

0.86 

16  23.8 

60    4.2 

— O.ll 

3.5 

15  29.4 

56  44.5 

1.25 

16    5.2 

58  55.9 

0.71 

16  23.1 

69    1.4 

0.35 

4.0 

15  33.5 

56  59.5 

1.24 

16    7.3 

59    3.4 

0.55 

16  21.6 

59  55.9 

0.57 

4.5 

15  37.5 

57  14J^ 

1.21 

16    8.8 

59    9.2 

0.41 

16  19.4 

59  48.0 

0.75 

5.0 

15  41.4 

57  28.5 

1.18 

16  10.0 

59  13.4 

0.28 

16  16.7 

59  38.1 

0.88 

5.5 

15  45.2 

57  42.4 

1.14 

16  10.7 

59  16.0 

0.15 

16  13.5 

59  26.5 

1.02 

6.0 

15  48.9 

57  55.9 

1.10 

16  11.0 

59  17.1 

+0.04 

16  10.0 

59  13.6 

1.12 

6.5 

15  52.5 

58    8.8 

1.06 

16  10.9 

59  16.9 

—0.07 

16    6.3 

58  59.7 

1.19 

7.0 

15  55.9 

58  21 .3 

1.02 

16  10.5 

59  15.5 

0.17 

16    2.3 

58  45.2 

133 

7.5 

15  59.1 

58  33.2 

0.97 

16    9.8 

59  12.9 

0.26 

15  58.2 

58  30.2 

1^ 

8.0 

16    2.1 

58  44.6 

0.92 

16    8.8 

59    9.2 

0.35 

15  54.1 

58  14.9 

1.28 

8.5 

16    5.0 

58  55.2 

0.86 

16    7.6 

59    4.5 

0.44 

15  49.9 

57  59.5 

lii8 

9.0 

16    7.7 

59    5.0 

0.79 

16    6.0 

58  58.7 

0.52 

15  45.7 

57  44J3 

1.28 

9.5 

16  10.2 

59  14.0 

0.70 

16    4.1 

58  51.9 

0.61 

15  41.5 

57  28.9 

liJ7 

10.0 

16  12.3 

59  21.9 

0.61 

16    2.0 

58  44.0 

0.70 

15  37.4 

57  13.7 

IM 

10.5 

16  14.1 

59  28.5 

0.50 

15  59.6 

58  35.1 

0.79 

15  33.3 

56  58.6 

1.25 

11.0 

16  15.5 

59  33.6 

0.36 

15  56.8 

58  25.1 

0.8t: 

15  29.2 

56  43.7 

1J24 

11.5 

16  16.4 

59  36.9 

0.21 

15  53.8 

58  13.9 

0.97 

15  25.2 

56  29.0 

1.22 

12.0 

16  16.8 

59  38.3 

+0.04 

15  50.4 

58    1.5 

1.07 

15  21.3 

56  14i» 

l^^0 

12.5 

16  16.6 

59  37.6 

—0.15 

15  46.7 

57  48.1 

1.16 

15  17.4 

56    0J2 

1.17 

13.0 

16  15.8 

59  34.6 

0.36 

15  42.8 

57  33.7 

1.24 

15  13.6 

55  46.3 

1.15 

13.5 

16  14.3 

59  UXl 

0.56 

15  38.7 

57  18.4 

1.31 

15    9.9 

55  32.7 

1.12 

14.0 

16  12.1 

59  21.1 

0.77 

15  34.3 

57    2,3 

1.37 

15    6.3 

55  19.5 

1.08 

14.5 

16    9.2 

59  10.7 

0.97 

15  29.8 

56  45.6 

1.41 

15    2.9 

55    6.9 

1.02 

15.0 

16    5.7 

58  57.8 

1.17 

15  25.2 

56  28.6 

1.42 

14  59.6 

54  55.0 

0.96 

15.5 

16    1.6 

58  42.6 

].'35 

15  20.5 

56  11.5 

^     1.42 

14  56.6 

54  44.0 

0.88 

16.0 

15  56.9 

58  25.5 

1.51 

15  15.8 

55  54.5 

1.41 

14  53.9 

54  33.9 

0.79 

16.5 

15  51.8 

58    6.6 

1.63 

15  11.3 

55  37.9 

1.36 

14  51.5 

54  25.0 

0.69 

17.0 

15  46.3 

57  46.3 

1.73 

15    7.0 

55  22.0 

1.29 

14  49.4 

54  175 

0J>7 

17.5 

15  40.5 

57  25.1 

1.80 

15    2.9 

55    7.1 

1.19 

14  47.8 

54  11.5 

0.43 

18.0 

15  34.6 

57    3.4 

1.82 

14  59.2 

54.53.5 

1.08 

14  46.6 

54    7J2 

Oitt 

18.5 

15  28.7 

56  41.5 

1.82 

14  55.9 

54  41.4 

0.94 

14  45.9 

54    4.7 

—0.12 

19.0 

15  22.8 

56  20.0 

1.78 

14  53.1 

54  31.0 

0.79 

14  45.8 

54    4.3 

+O.06 

19.5 

15  17.1 

55  59.1 

1.70 

14  50.8 

54  22.7 

0.61 

14  46.3 

54    6.2 

0.25 

20.0 

15  11.7 

55  39.4 

1.59 

14  49.1 

54  16.5 

0.42 

14  47.5 

54  10.4 

0.45 

20.5 

15    6.7 

55  21.] 

1.46 

14  48.1 

54  12.6 

0.22 

14  49.3 

54  17.0 

0.65 

21.0 

15    2.2 

55    4.6 

1.30 

14  47.7 

54  11.2 

—0.02 

14  51.8 

54  26.0 

0.85 

21.5 

14  58.3 

54  50.1 

1.12 

14  48.0 

54  12.4 

+020 

14  54.9 

54  37.5 

1.07 

22.0 

14  55.0 

54  37.9 

0.92 

14  49.1 

54  16.2 

0.43 

14  58.7 

54  51.7 

li28 

22.5 

14  52.3 

54  28.0 

0.72 

14  50.8 

54  22.7 

0.65 

15    3.3 

55    8.4 

1.49 

23.0 

14  50.3 

54  20.6 

0.51 

14  53.3 

54  31.8 

0.87 

15    8.5 

55  27.5 

1.69 

23.5 

14  49.0 

54  15.8 

0.29 

14  56.5 

54  43.4 

1.07 

15  14.3 

55  48.9 

1.87 

24.0 

14  48.4 

54  13.7 

—0.07 

15    0.3 

54  57.5 

1.28 

15  20.7 

56  12.3 

2.03 

24.5 

14  48.5 

54  14.2 

+0.15 

15    4.8 

55  14.0 

1.46 

15  27.6 

56  37.5 

2.17 

25.0 

14  49.4 

54  17.3 

0.37 

15    9.8 

55  32.6 

1.63 

15  34.8 

57    4.2 

2-27 

25.5 

14  50.9 

54  22.9 

0.58 

15  15.4 

55  53.1 

1.78 

15  42.4 

57  31.9 

2.34 

26.0 

14  53.1 

54  31.0 

0.77 

15  21.4 

56  15.1 

1.89 

15  50.1 

58    0.2 

2.36 

26.5 

14  56.9 

54  41.4 

0.95 

15  27.8 

56  38.3 

1.98 

15  57.7 

58  28.3 

2.33 

27.0 

14  59.3 

54  53.8 

1.12 

15  34.3 

57    2.3 

2.02 

16    5.2 

58  55.8 

2.25 

27.5 

15    3.2 

55    8.1 

1.26 

15  40.9 

57  26.6 

2.03 

16  12.3 

59  21.9 

2.10 

28.0 

15    7.5 

55  24.0 

1.39 

15  47.5 

57  50.8 

2.00 

16  18.8 

59  45.9 

1.91 

28.5 

15  12.2 

55  41.3 

1.49 

15  53.9 

58  14.3 

1.92 

16  24.7 

60    7.3 

1.66 

2i».0 

15  17.2 

55  59.6 

1.56 

16    0.0 

58  36.5 

1.79 

16  29.6 

60  25.5 

1.36 

2i).5 

15  22.4 

56  18.6 

1.60 

16    5.6 

58  57.1 

1.63 

16  33.5 

60  39.9 

1.03 

30.0 

15  27.7 

56  37.9 

1.61 

16  10.6 

59  15.5 

1.43 

16  36.3 

60  50.0 

0.67 

30.5 
31.0 

15  33.0 
15  38.1 

56  57.2 

57  IGM 

1.60 
1.56 

16  14.9 

59  31.3 

+1.20 

16  37.9 
16  38.2 

60  55.8 
60  57.0 

+0J29 
—0.06 

A 

r  =s  .272  il 

31.5 

15  43.0 

57  34.4 

+1.49 

A. 

w 

16  37.3 

60  63^ 

—0.44 
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843 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


d      h     lu 

3    4  51.0 

1  17    2.4 

2  2  20.0 


d      h     in 

9  21  49.8 

8  8  43.9 

8  19  45.3 

7  7  23.8 

6  20  10.7 

5  10  15.3 

5  1  16.6 

3  16  37.5 

2  7  45.1 

1  22  22.5 


d      h     m 

16  18  53.9 

15  13  15.9 

16  9  16.9 
15  5  3.1 
14  22  57.2 
13  14  10.9 
13  2  40.0 
11  12  44.2 

9  20  55.3 

9  3  55.7 

7  10  43.0 

6  la  28.0 


d   h 

25  0 

23  17 

24  8 
22  20 
22  6 
20  13 
19  20 
18  3 
16  11 
15  22 
14  12 
14  4 


m 

6.4 
48.2 
35.4 
29.2 

0.4 
49.8 
45.3 
45.1 
56.5 
26.5 

0.3 
35.9 


d  h  m 

31  9  2a9 
29  15  13.2 
28  21  4.7 
27  4  19.4 
26  14  11.1 
25  3  27.0 
23  20  13.5 
23  15  45.5 
22  12  37.1 
22  9  3.7 


d     h    m 

31  12  20.0 
30  1  26.5 
29  13  27.9 


APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


MonUL 


January 

Februfuy 

Bfarch 

April 

May 

June 

July 

August 

August 

September 

October 

November 

December 


Perigee. 


d      h 

9  10.7 
6  21.2 
5  21.3 
1    4.5 


14  11.3 
12    2.3 

6    4.0 
2  18.8 


Apogee. 


d 

22 

18 
17 
14 
12 


2 

29 
26 
24 
21 


h 

6.6 
21.3 
16.9 
13.0 
7.1 
8  22.3 
6  7.3 
9.2 
17.4 
8.7 
SS 
0.8 


18  20.2 


Perigee. 


d     h 

26  13.7 
24  5.7 
21  11.1 
19  20.2 
17    5.6 


ORZATEST  UBRATION. 


d   h  m 

3  6  45  8.E. 


4  14  10s.w. 


30  21.3 


3  23  9  B.E. 
14  4  29  8.W. 
10  7  57  S.W. 


d  k  m 

15  8  53  8.W. 

12  16  4  S.W. 
11  16  7  s.w. 

8  2  26  s.w. 
18  9  30  S.E. 
15  13  9  8.E. 

13  17  58  8.E. 
10  20  28  8.E. 

7  11  43  S.E. 
18  1  35  s.w. 
27  0  46  8.E. 
25  2  32  8.E. 


d  h  m 

31  6  19  8.E. 

27  4  32  S.E. 

24  10  0  S.E. 
20  14  45  8.E. 
31  4  11S.W. 
27  19  52  8.W. 

25  22  16  S.W. 
23  3  14  s.w. 

20  6  4  S.w. 
30  12  3  S.E. 


MOON'S  EQUATOR. 


-I 


The  moon's  libration  in  latitude  and  longitude,  at  any  time,  may  be  found  by  means  of  the 
following  formulas  and  tables : 

/ssthe  inclination  to  the  ecliptic  of  the  moon's  equator  =s  1°  28'.8. 
[^  ^  mean  longitude  of  the  moon's  ascending  node  (see  page  250). 

=  mean  longitude  of  the  descending  node  of  the  moon's  equator. 
C=sthe  angle  at  the  centre  of  the  moon's  disc  made  by  a  meridian  of  the  moon  with  the  circle 
of  declination,  reckoned  from  north  to  east  on  the  apparent  disc. 
*»  ^»  A'l  ^^^  ([  ^^^  defined  on  the  next  page,  where  their  values  for  the  year  are  given. 
X,  /?,  a't  and  d'  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  mson 
affected  with  parallax. 
X'  ^  the  selenocentric  longitude  of  the  earth,  reckoned  on  the  moon's  equator  from  its  de- 
scending node,  [I. 

AX  =  — 0'.57sin2(ft  — ;i) 
a  ==  sin  /  cos  (fl  —  X) 


tan  B  e=  tan  /  sin  ((X  —  ^) 

The  libration  in  latitude 

longitude 


See  table,  page  345. 


=  6=»B~ 


It 


i« 


Z==X'  — ([. 


.     ^       ,     .COB  (V  +  A  —  Cl)  .     .  cos  (a*  —  ft') 

sin  C =sm  » 5i — •_  . — ••'  =  —  -.«  .  —  V         «•  /. 


COB  d' 


sin  t 


COS  h 
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WASHINGTON  MEAN  TIME 

Mean  Noon.' 

MOON'S  EQUATOR. 

Moon's  Mean 

Mean 
Solar 

• 

Motion  of 

• 

I 

A 

ft' 

Inclination  to 

Ascending  Node  on 

Aseending  Node 

Longitude. 

Days. 

^• 

tho  Earth'M 

Eorth'M  Equator 

on  Earth's 

Equator. 

to  Ascending  Node 
on  Ecliptic 

Equator. 

Jan. 

1 

23  15.7 

264    4.7 

356  18.0 

171  25.5 

0.1 

1  19.06 

11 

23  14.9 

263  32.7 

356  18.2 

303  11.3 

0.2 

2  38.12 

21 

.    23  14.1 

263    0.7 

356  18.5 

74  57.2 

0.3 

3  57.18 

31 

23  13.3 

262  28.7 

356  18.8 

206  43.0 

0.4 

5  16.23 

Feb. 

10 

23  12.5 

261  56.7 

356  19.1 

338  28.9 

0.5 
0.6 

6  35.29 

7  54.35 

20 

23  11.7 

261  24.7 

356  19.4 

110  14.7 

0.7 

9  13.41 

March 

i     1 

23  10.8 

260  52.6 

356  19.7 

242    0.5 

0.8 

10  32.47 

11 

23  10.0 

260  20.5 

356  20.0 

13  46.4 

0.9 

11  51.53 

21 

23    9.2 

259  48.4 

356  20.4 

145  32.2 

^  ^^           4    ^V      •*  ^  k 

31 

23    8.4 

259  16.3 

356  20.8 

277  18.1 

1.0 
2.0 

13  10.58 
26  21.17 

April 

10 
20 

23    7.6 
23    6.8 

258  44.1 
258  12.0 

356  21.2 
356  21.6 

49    3.9 
180  49.7 

3.0 
4.0 
5.0 

39  31.75 
52  42.33 
65  52.92   : 

i 

30 

23    6.0 

257  39.8 

356  22.1 

312  35.6 

May 

10 

23    5.2 

257    7.7 

356  22.5 

84  21.4 

6.0 

79     3.50   ! 

•r 

20 

23    4.4 

256  35.5 

356  23.0 

216    7.3 

7.0 
8.0 

92  14.0D 
105  24.67   1 

30 

23    3.6 

256    3.2 

356  23.5 

347  53.1 

9.0 

118  35.25 

June 

9 

23    2.8 

255  31.0 

356  24.0 

119  38,9 

10.0 

131  45.84 

19 

23    2.0 

254  56.7 

356  24.6 

251  24.8 

Houn. 

1 

29 

23     1.2 

254  26.4 

356  25.1 

23  10.6 

1 

0  32.94 

July 

9 

23    0.4 

253  54.1 

356  25.7 

154  56.4 

2 
3 

1     5.88 
1  38.82 

19 

22  59,7 

253  21.9 

356  26.3 

286  42.2 

4 

2  11.76 

29 

22  58.9 

252  49.6 

356  26.9 

58  28.0 

5 

2  44.70  j 

Aug. 

'8 

22  58.1 

252  17.2 

356  27.5 

190  13.9 

6 

3  17.65  1 

^^ 

18 

22  57.3 

251  44.8 

356  28.2 

321  59.7 

7 

3  50.59 

28 

22  56.5 

251  12.5 

356  28.7 

93  45.6 

8 

4  23.53 

• 

9 

4  56.47 

Sept. 

7 

22  55.8 

250  40.1 

356  29.5 

225  31.4 

10 

5  29.41 

m 

17 

22  55.0 

250    7.7 

356  30.3 

357  17.2 

11 
12 
13 
14 

6    2.35 

6  35.29 

7  8.23 
7  41.17 

27 

22  54.2 

249  35.3 

356  31.0 

129    3.1 

Oct 

7 

22  53.4 

249    2.8 

356  31.7 

260  48.9 

17 

22  52.7 

248  30.4 

356  32.5 

32  34.8 

15 

8  14.11 

27 

22  52.0 

247  57.9 

356  33.3 

164  20.6 

•■  ^% 

e^       A «w   £\.f% 

Nov. 

6 

22  51.1 

247  25.4 

356  34.1 

296    6.4 

16 

8  47.O0 

16 

22  50.4 

246  52.9 

356  34.9 

67  52.3 

17 

4  ^\ 

9  20.00 

26 

22  49.6 

246  20.3 

356  35.7 

199  38.1 

18 

9  52.94 

1  M\.       C%^     €\L^ 

Dec. 

6 

22  48.9 

245  47.8 

356  36.6 

331  24.0 

19 
20 

10  25.88 
10  58.82 

16 

22  48.1 

245  15.2 

356  37.4 

103    9.8 

21 

11  31.76 

26 

22  47.4 

244  42.6 

356  38.3 

234  55.6 

22 

12    4.70 

36 

22  46.6 

244  10.0 

t 

356  39.2 

1 

6  41.5 

23 

1 

12  37.64 

MOON. 


#4^ 


• 

TABTiF,  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— A)  or  (ft— A-.180«.) 

• 

Ali 

«-i 

B 

ft-rP. 

ft-X 

aX 

«-» 

B 

ft-A 

o 
0 

0.0 

39 

8  0.0 

180** 

4b' 

0'.6 

56 

f    3'.9 

13l 

1 

0.0 

39 

0    1.6 

179 

47 

0.6 

57  • 

1    4.9 

133 

2 

0.0 

39 

0    3.1 

178 

48 

0.6 

58 

1    6.0 

132 

3 

0.1 

39 

0    4.7 

177 

49 

0.6 

59 

1    7.0 

131 

4 

0.1 

39 

0    6M 

176 

50 

0.6 

60 

1    8.0 

130 

5 

0.1 

39 

0    7.7 

175 

51 

0.6 

62 

1    9.0 

129 

6 

0^ 

39 

0    9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0.2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0.2 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

Oil 

39 

0  15.4 

170 

56 

0^ 

69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

12 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  16.9 

120 

15 

0.3 

40 

0  23.0 

165 

.     61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

6^ 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

OJS 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

1        1^ 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  83.2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

loa 

1  22,9 

111 

24 

0.4 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

no 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  24.4    . 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

SO 

0.5 

45 

0  44.4 

130 

76 

0.3 

160 

1  26.1 

104 

81 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

OJSi 

186 

1  2a8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

0.2 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

05 

247 

1  27.7 

99 

36 

0.5 

48 

0  52J2 

144 

82 

0.2 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

60 

0  57.1 

140 

86 

0,1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

OA 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1    0.6 

137 

89 

0.0 

!!220 

1  28.8 

91 

44 

0.6 

54 

1    1.7 

186 

90 

0.0 

OD 

128.8 

90 

45 

0.6 

55 

1    2.8 

135 

' 

A  A  h«s  the  sign  of  tan  (X^ft) 

a  hu  the  sign  of  cos  (ft — X) 

B  has  the  sign  of  sin  (ft— A) 

^A^*u^» 

44 


34^ 


MERCURY,  1879 


Date. 
1873. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Appnrcnt 

Right 
AMcenMiou. 

1 

DlflT.  for 
1  hour. 

Apparent 
Declmatioii. 

Diff.  for 
1  boar. 

Mean  Time 
of  Transit. 

Appnront 

Right 
Atfoeoidon. 

^IVS      Apparent 
\^^     Declination. 

Diff.  for 

Ihonrof 

Long. 

h     m      N 

!         H 

O          i          if 

II 

d     h     m 

h    m      « 

M           1          O         f        /' 

•  • 

Jan.  1 

18  50  23.00  14.526'  -20  24  30.7 

+19.63 

1     0    7.7 

18  50  21.131 14.432  -20  24  28.S 

+19.48 

1 
1 

1  23  58.0 

18  44  33.56,14.460!   20  17  21 .6|    16.05  | 

•  2 

18  44  33.06  14.556 

20  17  21.1 

16.15 

2  23  48il 

18  38  50.70, 14.042 

20  11  39J2I     12.47  | 

3 

18  38  47.<K>  14.128 

20  11  36.8 

12.52 

3  23  38.9 

18  33  22.86, 13.218 

20    7  24.1 

8.77 

4 

18  33  18.20  13J^7 

20    7  21.0 

8.77 

4  23  30.0 

18  28  18.98  12.057 

20    4  39J2 

4.97 

5 

18  28  12.!K)|  42.103 

20    4  36.7 

4.92 

5  23  21.5 

18  23  46.23  10.636 

20    3  25.8 

+  1.15 

6 

18  23  39.37j  10.655 

20    3  25.1 

i  +  1.06 

6  ^  13.6 

18  19  49.91 

9.034 

i   20    3  43.4 

-  2.61 

7 

18  19  42.89    9.028 

20    3  45.5 

-  2.74 

7  %\    6.4 

18  16  3339 

7.330 

20    5  29.7 

6i2l 

8 

18  16  26.82i    7.301 

20    5  35.3 

6.37 

8  22  59.9 

18  13  58.34 

5.588 

20    8  39.5 

9.56 

9 

18  13  52.73 

5.539 

20    8  49.2 

9.74 

9  22  54.1 

18  12    5.04 

3.860 

20  13    6.1 

12.59 

10 

18  12    0.80 

3.796 

20  13  20.1 

12,77 

10  22  49.0 

18  10  52.68 

2.182'   20  18  40.!^ 

15.24 

11 

18  10  50.09,    2.109 

20  18  59.1 

15.41 

11  22  44.5 

18  10  19.62i -0.587 

20  25  14.0 

17.461 

12 

18  10  18.89  -0.508 

20  25  36.2 

17.62 

12  22  40.6 

18  10  23.71 

+0.911 

20  32  45.3 

19.23 

13 

18  10  24.92  +0.993 

20  33    0.9 

19.:J7 

13  22  37.3 

18  11     2.51 

2.306 

20  40  33.7 

23.57 

14 

18  11     5.70 

2.387 

20  41    2.2 

20.67 

14  22  34.6 

18  12  13.48 

3.590 

20  48  58.7 

21.46 

15 

18  12  18.60 

3.669 

20  49  2S).4 

21.53 

15  22  32.3 

18  13  53.$)8 

4.767 

20  57  AQUl 

21.93 

16 

18  14    0.95 

4.842 

20  58  12.4 

21.98 

16  22  30J> 

18  16    1.48 

5iM3 

21    6  28.4 

22.02 

17 

18  16  10.21 

5.913 

21     7    1.4 

22.04 

17  22  29.1 

18  18  33.64 

6.822 

21  15  14.4 

21.74 

18 

18  18  43.!)9 

6.886 

21  15  47.4 

21.73 

18  22  28.1 

18  21  28.19 

7.710 

21  23  49.6 

21.14 

19 

18  21  40.01 

7.768 

21  24  22.0 

21.10 

19  22  27.4 

18  24  43.05 

8.516 

21  32    6.6 

20i23 

20 

18  24  56.20 

8J368 

21  32  37.8 

20.17 

20  22  27.0 

18  28  16.35 

9.247 

21  39  58.3 

19.04 

21 

18  28  30.69 

9.293 

21  40  27.8 

18.96 

21  22  26.9 

18  32    6.36 

9.909 

21  47  18.5 

17.60 

22 

18  32  21.73 

9.950 

21  47  45.8 

17.51 

22  22  27.0 

18  36  11.52 

10.511 

21  54    1.8 

15i)6 

23 

18  36  27.81 

10.546 

21  54  26.5 

15.85 

23  22  27.4 

18  40  30.43 

11.056    22    0    3.1 

14.11 

24 

18  40  47.48 

11.085 

22    0  24.9 

13.98 

24  22  28.0 

18  45    1.81 

11.551 

22    5  17.9 

12.09 

25 

18  45  19.51 

11.576 

22    5  36.4 

11.95 

25  22  28.8 

18  49  44.52 

12.001 

22    9  42.3 

9.9r 

26 

18  50    2.76 

12.021 

22    9  57.3 

9.76 

20  22  29.7 

18  54  37.53 

12.409 

22  13  12.5 

7.60 

27 

18  54  56.19 

12.425 

22  13  23.9 

7.44 

27  22  30.8 

18  59  39.90 

12.782 

22  15  45.6 

5.15 

28 

18  59  58.89 

12.793 

22  15  53.2 

4.99 

28  22  32.0 

19    4  50.83 

13.123 

22  17  18.5 

-  2.59 

29 

19    5  10.05 

13.130 

22  17  22.3 

-  2.43 

29  22  33.4 

19  10    9.53 

13.432 

22  17  49.2 

+  0.06 

30 

19  10  28.90 

13.436 

22  17  49.1 

+  0.22 

30  22  34.9 

19  15  35.34 

13.714 

22  17  14.9 

2.81 

31 

19  15  54.78 

13.716 

22  17  10.9 

2.97 

31  22  36.5 

19  21    7.63 

13.973 

22  15  33.8 

5.63 

Feb.    1 

19  21  27.06 

13.971 

22  15  25.9 

5.79 

1  22  38.2 

19  26  45.86 

14J208 

22  12  44.1 

8J>3 

2 

19  27    5.21 

14.204 

22  12  32.5 

8.68 

2  22  39.9 

19  32  29.49 

14.424 

22    8  44.2 

11.48 

3 

19  32  48.72 

14.418 

22    8  28.9 

11.63 

3  22  41.8 

19  38  18.09 

14.623 

22    3  32.9 

14.48 

4 

19  3«  37.14 

14.614 

22    3  14.0 

14.63 

4  22  43.7 

19  44  11.25 

14.803 

21  57    8.6 

17.54 

5 

19  44  30.04 

14.792 

21  56  46.3 

17.68 

5  22  45.8 

19  50    8.56 

14.969 

21  49  30.4 

20i»5 

6 

19  50  27.06 

14.957 

21  49    4.9 

20.78 

6  22  47.8 

19  56    9.69 

15.122 

21  40  37.3 

23.79 

7 

19  56  27.86 

15.108 

21  40    8.7 

23.91 

7  22  49.9 

20    2  14.32 

15.262 

21  30  28.4 

26.97 

8 

20    2  32.12 

15.246 

21  29  56.9 

27.08 

8  22  52.1 

20    8  22.17 

15.391 

21  19    2.8 

30.18 

9 

20    8  39.56 

15.373 

21  18  28.6 

30J28 

9  22  54.4 

20  14  33.00 

15.509 

21    6  19.8 

33.42 

10 

20  14  49.94 

15.4J)0 

21     5  43.2 

33.51 

10  22  566 

20  20  46.55 

15.618 

20  52  18.8 

36.68 

11 

20  21     3.02 

15.598 

20  51  40.1 

36.76 

11  22  58.9 

20  27    2.62 

15.719 

20  36  59.3 

39.96 

12 

20  27  18a>9 

15.698 

20  36  18.6 

40.03 

12  23    1.3 

20  33  21.02 

15.813 

20  20  20.7 

43J^6 

13 

20  33  36.47 

15.791 

20  19  38.4 

43.32 

13  23    3.7 

20  39  41.61 

15.900 

20    2  22.7 

46.58 

14 

20  39  56i)0 

16.877 

20    1  39.0 

4663 

14  23    6.1 

20  46    4J20 

15.981 

19  43    4.8 

49.91 

15 

20  46  18.53 

15.957 

19  42  20.0 

49.95 

15  23    8.6 

20  52  28.68 

16.057 

19  22  26.7 

53ii6 

16 

20  52  42.42 

16.032 

19  21  41.1 

53.29 

16  23  11.1 

20  58  54.92 

16.130 

19    0  28.1 

56.62 

17 

20  59    8.06 

16.104 

18  50  42.0 

56.64 

17  23  13.6 

21     5  22.87 

16.198 

18  37    8.7 

60.00 

18 

21     5  35.38 

16.172 

18  36  22.3 

60.00 

18  23  16.1 

21  11  52.41 

16.263 

18  12  28.3 

63.37 

19 

21   12    4.28 

16.236 

18  11  42.0 

63.36 

19  23  18.7 

21  18  23.48 

16.326 

17  46  26.8 

66.75 

20 

21  18  34.70 

16.299 

17  45  40.9 

66.73 

20  23  21.3 

21  24  56.05 

16.387 

17  19    3.9 

70.15 

21 

21  25    6.60 

16.359 

17  18  18.7 

70.12 

21  23  23.9 

21  31  30.05 

16.416 

16  50  19.5 

73i^ 

22 

21  31  39.92 

16.418 

16  49  35.3 

73.50 

22  23  26.6 

21  38    5.46 

16.505 

16  20  13.5 

76.95 

23 

21  38  14.64 

16.476 

16  19  30.7 

76.89 

23  23  29.2 

21  44  42.27 

16.563 

15  48  46i) 

80.34 

24 

21  44  50.75 

16.534 

15  48    4.8 

80.27 

24  23  31.9 

21  51  20.48 

^16.622 

15  15  56.9 

83.74 

25 

21  51  28.25 

16.592 

15  15  17.7 

83.65 

25  23  34.6 

21  58    0.11 

16.680 

14  41  46ii 

87.13 

26 

21  58    7.15 

16.650 

14  41    9.4 

87.03 

26  23  37.3 

22    4  41.15 

16.740 

14    6  14.0 

90.54 

27 

22    4  47.46 

16.709 

14    5  39.9 

90.42 

27  23  40.1 

22  11  23.63 

16.801 

13  29  20i> 

93.92 

28 

22  11  29.19 

16.770 

13  28  49.4 

93.78 

28  23  42.9 

22  18    7.59 

16.86:) 

12  51    6.1 

97.28 

20 

22  18  12.39  16.831 

12  50  38.4 

97.13 

29  23  45.7!  22  24  53.05 

16.926!    12  11  31.0 

100j63 

30 

22  24  57.08, 16.8941  -12  11     7.1 

+100^47 

30  23  48.5122  31  40.091 16i)93  -11  30  35.7 

+103.96 
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Date. 
1879. 

FOB  WAAHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Ascension. 

Dlff.  for 
1  hour. 

Apparent 
Declination. 

DUTfor 
Ibonr. 

Mean  Timo 
of  Transit. 

Apparent 

Right 
Asoeniion. 

Diff.for 
lb.  of 
Long. 

Apparent 
Decunatiott. 

Dlftfor 

1  hoar  of 

Long. 

Mar.  1 

h    m     s 
22  24  57.08 

16'!894 

O        1         II 

-12  11     7.1 

+10d!47 

d     h     m 
1  23  48.5 

h    m     s 
22  31  40.09 

16'!993 

-if  3d  3^'.7-|-103l96  1 

2 

22  31  43.33  16.%0 

11  30  15.9 

103.78 

2  23  51.4 

22  38  28.71 

17.059 

10  48  21.1 

107.26 

3 

22  88  31.15  17.026 

10  48    5.7 

107.06 

3  23  54.3 

22  45  18i)6 

17.128 

10    4  47.7 

110.52 

4 

22  45  20J>9  17.094 

10    4  37.2 

110.31 

4  23  57.2 

22  52  10.88 

17.198 

9  19  56.5 

113.74 

5 

22  52  11.681 17.164 

9  19  51.2 

113.51 

6 

22  59    4.46  17.235 

8  33  49.1 

116.65 

6 

0    0.1 

22  59    4.50 

17iW0 

8  33  48.8 

116.89 

7 

23    5  58.95  17.306 

7  46  32.6 

119.72 

7 

0    3.1 

23    5  59.85 

17.341 

7  46  26.4 

119.99 

8 

23  12  55.15  17.377 

6  58    3.4 

122.70 

8 

0    6.1 

23  12  56iK2 

17.413 

6  57  50.9 

122.98 

9 

23  19  53.02: 17.447 

6    8  23.9 

125.58 

9 

0    9.1 

23  19  55.68 

17.484 

6    8    4.8*  125.8711 

10 

23  26  52.56|  17.514 

5  17  36.7 

128.33 

10 

0  12.2 

23  26  56.12 

17.551 

5  17  10.6 

128.66 

11 

23  33  53.65  17.576 

4  25  45.4 

130.92 

11 

0  15.3 

23  33  58.12 

17.614 

4  25  12.1 

131.24 

12 

23  40  56.19  17.634 

3  32  53.8 

133.35 

12 

0  18.4 

23  41     1^9 

17.672 

3  32  13.0 

133.67 

13 

23  47  59.991 17.682 

2  39    6.4 

135.56 

13 

0  21.5 

23  48    6.33 

17.721 

2  38  17.8 

135.89 

14 

23  55    4.82i  17.718 

1  44  28.9 

137.52 

14 

0  24.7 

23  55  12.10 

17,757 

1  43  32.4 

137.85 

15 

0    2  10.36  17.741 

-  0  49    7.6 

1*39.20 

15 

0  27.8 

0    2  18J>8 

17.780 

-  0  48    3.1 

139.53 

• 

16 

0    9  16J22 

17.745 

•1.  0    6  50.2 

140.55 

16 

0  31.0 

0    9  25.38 

17.783 

+  0    8    2.7 

140.88 

17 

0  16  21.92 

17.726 

1     3  16.0 

141.53 

17 

0  34.1 

0  16  32.01 

17.763 

1    4  36.5 

141.85 

18 

0  23  26.86 

17.681 

2    0    0.3 

142.09 

18 

0  37.3 

0  23  37.84 

17.717 

2    1  28.6 

142.40 

19 

0  30  30.33 

17.603 

2  56  52.7 

142.19 

19 

0  40.4 

0  30  42.18 

17.638 

2  58  28.4 

142.49 

20 

0  37  31.51 

17.488 

3  53  41.4 

141.78 

20 

0  43.5 

0  37  44.18 

17.521 

3  55  24.1 

142.06 

21 

0  44  29.44 

17.333 

4  50  13.8 

140.83 

21 

0  46.5 

0  44  42.87 

17.363 

4  52    2.9 

141.08 

92 

0  51  23.11 

17.131 

5  46  16.5 

139.30 

22 

0  49.5 

0  51  37.22 

17.157 

5  48  11.3 

139.52 

23 

0  58  11.31 

16.878 

6  41  35.3 

137.16 

23 

0  52.3 

0  58  26.02 

16.901 

6  43  34.8 

137.34 

24 

1    4  52.82 

16.571 

7  35  55.5 

134.42 

24 

0  55.1 

1    5    8.03 

16.589 

7  37  58.8 

134.56 

25 

1  11  26J88 

16.208 

8  29    2.4 

131.06 

25 

0  57.7 

1  11  42.87 

16i219 

8  31    8.4 

131.14 

26 

1  17  50.33 

15.787 

9  20  41.4 

127.09 

26 

1    Oi2 

1  18    6.15 

15.793 

9  22  48.7 

127.12 

27 

1  24    3.56 

15.306 

10  10  38.3 

122J>5 

27 

1    2.4 

1  24  19.47 

15.307 

10  12  45.6 

122.50 

28 

1  30    4.56 

14.767 

10  58  39.7 

117.47 

28 

1    4.5 

1  30  20.40 

14.762 

11    0  45.7 

117.39 

29 

1  35  51.93 

14.172 

11  44  32.9 

111.88 

29 

1    6.3 

1  36    7.57 

14.160 

11  46  36.3 

111.75 

30 

1  41  24.34 

13.520 

12  28    6.5 

105.84 

30 

1    7.8 

1  41  39.60 

13.502 

12  30    5.8 

105.65 

31 

1  46  40.46 

12.817 

13    9  10.1 

99.39 

31 

1    9i2 

1  46  55JIJ0 

12.793 

13  11    4.3 

99.15 

Apr.  1 

1  51  39.11 

12.063 

13  47  34.5 

92.59 

1 

1  10J2 

1  51  53.19 

12.033 

13  49  22.5 

92.31 

2 

1  56  19.14 

11.265 

14  23  11.8 

85.47 

2 

1  11.0 

1  56  32.42 

11.229 

14  24  52.5 

85.16 

3 

2    0  39.52 

10.426 

14  55  55.2 

78.10 

3 

1  11.3 

2    0  51.87 

10.384 

14  57  27.6 

77.76 

4 

2    4  39.31 

9.551 

15  25  38.9 

70.50 

4 

1  11.4 

2    4  50.62 

9.504 

15  27    2.4 

70.12 

5 

2    8  17.66 

8.641 

15  52  17.7 

62.71 

5 

I  11.1 

2    8  27.85 

8.593 

15  53  31.6 

62.31 

6 

2  11  33.86 

7.705 

16  15  47.5 

54.76 

6 

1  10.4 

2  11  42.85 

7.654 

16  16  51.3 

54.33 

7 

2  14  27.29 

6.744 

16  36    4.9 

46.67 

7 

1    9.3 

2  14  35.03 

6.692 

16  36  58.4 

46.24 

8 

2  16  57.44 

5.766 

16  53    6.7 

38.47 

8 

1    7.8 

2  17    3.91 

5.713 

16  53  49i) 

38.04 

9 

2  19    3.96 

4.777 

17    6  50.5 

30.17 

9 

1    6.0 

2  19    9.17 

4.725 

17    6  23.3 

29.74 

10 

2  20  46.68 

3.782 

17  17  14.3 

21.80 

10 

1    3.7 

2  20  50.65 

3.732 

17  17  37.1 

21.39 

11 

2  22    5.52 

2.789 

17  24  16.8 

13.40 

11 

1     1.1 

2  22    8.32 

2.742 

17  24  30.1 

13.01 

12 

'2  23    0.62 

1.806 

17  27  57.8 

4  5.00 

12 

0  58.1 

2  23    2.33 

1.763 

17  28    2.3 

+  4.65 

13 

2  23  32.37 

40.843 

17  28  17.3 

-3.37 

13 

0  54.6 

2  23  33.11 

•fO.805 

17  28  13.9 

-  3.67 

14 

2  23  41.34 

-0.090 

17  25  16.9 

11.65 

14 

0  50.9 

2  23  41J24 

-0.121 

17  25    6.8 

11.91 

15 

2  23  28.38 

0.983 

17  18  59i{ 

19.78 

15 

0  46.7 

2  23  27.60 

1.008 

17  18  43.6 

19.98 

16 

2  22  54.55 

1.825 

17    9  29.0 

27.69 

16 

0  42.2 

2  22  53i25 

1.845 

17    9    9.6 

27.82 

17 

222    1.22 

2.605 

16  56  52.5 

35.29 

17 

0  37.4 

2  21  59.62 

2.615 

16  56  30.4 

35.36 

18 

2  20  50.08 

3.312 

16  41  18.1 

42.49 

18 

0  32.2 

2  20  48.30 

3.315 

16  40  55J2 

42.40 

19 

2  19  22.96 

3.934 

16  22  56.9 

4ai8 

19 

0  26.9 

2  19  21.20 

3.930 

16  22  34.8 

49.11 

20 

2  17  41.98 

4.464 

16    2    2.4 

55.25 

20 

0  21.3 

2  17  40.40 

4.454 

16    1  42.8 

55.12 

21 

2  15  49.50 

4.892 

15  38  50.5 

60.61 

21 

0  15.5 

2  15  48J24 

4.877 

15  38  34.9 

60.42 

22 

2  13  48.04 

5.212 

15  13  39.7 

65.15 

22 

0    9.5 

2  13  47i21 

5.193 

15  13  29.4 

64.91 

23 

2  11  40.21 

5.422 

14  46  50.6 

68.78 

23 

0    3.5 

2  11  39.90 

5.400 

14  46  46.6 

68.50 

23  23  57.4 

2    9  28.92 

5.496 

14  18  48.9 

71.15 

24 

2    9  28.68 

5.520 

14  18  45.8 

71.45 

24  23  51.2 

2    7  16.92 

5.484 

13  49  59.7 

72.79 

25 

2    7  16.12 

5.508 

13  49  49.0 

73.11 

25  23  45.1 

2    5    6.50 

5.367 

13  20  43.1 

73.42 

26 

2    5    5.17 

5.388 

13  20  24.8 

73.73 

26  23  39.1 

2    3    0.06 

5.152 

12  51  23.3 

73.06 

27 

2    2  58.26 

5.170 

12  50  57.8 

73.35 

27  23  33.2 

2    0  59.90 

4.846 

12  22  24.1 

71.72 

28 

2    0  57.73 

4.860 

12  21  51.9 

71.98 

28  23  27.4 

1  59    8.07 

4^59 

1154    7.9 

69.47 

29 

1  59    5.64 

4.467 

11  53  30.0 

69.69 

29  23  21.8 

1  57  26.42 

4.001 

11  26  56.2 

66.38 

30 

1  57  23.87i  -4.003 

+11  26  13.7 

-66.54 

30  23  16.3 

1  55  56.54 

-3.482 

+11     1    7.6 

-62.56 

B4S 
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1872. 

POB  tfASHmOTOW  MEAir  NOON. 

FOB  MBRIDIAK  TBANSITxr 

Apparfoit 
Rl0iit 

AsceDsion. 

DIff.Ar 
Ihoinr. 

! 
DmUbaMm. 

DMT.  for 
Iftonr. 

Jfean  Than 
DfTnuisli 

Aieension. 

DUr.for 

ih.or 

Long. 

» 

Apparent 
DerJtnation. 

JDHEftR-: 
1 boarof 

Mayl 

I  55  53.9ir  -3.478  +11    0  21.9 

-62.66 

d     h     m 
1  23  11.1 

h    m     II 
1  54  39.74 

-21912!  +10  36  58'!8 

-od'iw 

2 

1  54  37.35    2.002 

10  36  11.3 

58.12 

2  23    6.2 

1  53  37.06!   2.301 

10  14  44.2 

53.06 

3 

1  53  34.99 

2.286 

10  13  56.4 

53.04 

3  23    1.4 

1  52  49.39 

1.665 

9  54  dTiJb 
9  36  41.8 

47.61 

4 

1  52  47.76 

1.644 

9  53  48.8 

47.53 

4  22  57.0 

1  52  17.31 

1.006 

41.81 

5 

1  52  16i25 

0.980 

9  35  57.7 

41.68 

5  22  52.8 

1  52    1.22 

-0.334 

9  21  10.1 

35.78 

6 

1  52    0.84 

-0.304 

»20  29.9 

35.60 

6  22  48.8 

1  52    1.32 

+0.344 

9    8    5ii 

29.ii.i 

7 

1  52    1.73 

+0.378 

9    7  30.0 

29.37 

7  22  45.2 

1  52  17.71 

1.023 

8  57  29.7 

23.33  1 

8 

I  52  18.99 

1.060 

8  57    0.5 

23.07 

8  22  41.8 

1  52  50^ 

1.696 

8  49  24i> 

17.07  , 

9 

1  52  52.56 

1.736 

8  49    2.5 

16.77 

9  22  38.7 

1  53  39.04 

2.360 

8  43  50.1 

10.84  1 

10 

1  53  42.24 

2.403 

8  43  35.3 

10-51 

10  22  35.8 

1  54  43.56 

3.014 

8  40  43.9 

-  4.70 

11 

1  54  47.80 

3.058 

8  40  37.3 

-4.35 

11  22  33.2 

1  56    a64 

3.656 

8  40    7.4 

^  1.32 

12 

1  56    894 

3.700 

8  40    5.5 

+  1.68 

12  22  30.9 

1  57  38.93 

4i»2 

8  41  46.0 

7.19  , 

13 

1  57  45.30 

4.327 

8  41  56.7 

7.55 

13  22  28.8 

1  59  29.08 

4JS&4 

8  45  47.0 

12.87 

14 

1  59  36.53 

4.939 

8  46    6.5 

13.24 

14  22  26.9 

2    1  33*72 

5.490 

8  52    IB 

I8.3.J 

15 

2    1  42J35 

5.535 

8  52  30.4 

18.72 

15  22  25.3 

2^    3  52.47 

6.071 

9    0  26.0 

23.61 

16 

2    4    2.07 

6.115 

9    1    3.3 

23.98 

16  22  23.9 

2    6  25.00 

6.637 

9  10  54.1 

28.67 

17 

2    6  35.64 

6.680 

9  11  40.0 

29.03 

17  22  22.7 

2    9  10.94 

7.189 

9  23  20.8 

33.52 

18 

2    9  22.61 

7.231 

9  24  15.2 

33.86 

18  22  21.7 

2  12    9.96 

7.729 

9  37  41.0 

38.13 

19 

2  12  22.63 

7.769 

9  38  43.5 

38.46 

19  22  21.0 

2  15  21.79 

8.255 

9  53  49.1 

42.51 

36 

2  15  35.42 

8.295 

9  54  59.3 

42.82 

20  22  20.6 

2  18  46.14 

8.772 

10  11  39.6 

46.67 

21 

2  19    0.70 

8.810 

10  12  57.1 

46.96 

21  22  20.2 

2  22  22.79 

9.280 

10  31    7.3 

50.60 

22 

2  22  38.23 

9.316 

10  32  31.5 

50.87 

22  22  20.0 

2  26  11.52 

9.780 

10  52    6.4 

d4.3() 

23 

2  26  27.82 

9.815 

10  53  36.9 

54.55 

23  22  20.1 

2  30  12.20 

10J274 

11  14  31.7 

57.78 

24 

2  30  29.30 

10.307 

11  16    7.9 

58.00 

24  22  20.3 

2  34  2466 

10.764 

11  38  17.8 

61.03 

25 

2  34  42.54 

10.795 

11  39  59.2 

61.23 

25  22  20.8 

2  38  48.84 

11.252 

12   3  ia3 

64.07 

26 

2  39    7.45 

11.281 

12    5    5.3 

64.24 

26  22  21.5 

2  43  24.70 

11.737 

12  29  31.0 

66.88 

27 

2  43  44.00 

11.765 

12  31  20.8 

67.02 

27  22  22.3 

2  48  12.26 

12.223 

12  56  47.3 

69.45 

28 

2  48  32.15 

12.248 

12  58 .40.3 

69.57 

28  22  23.4 

2  53  11.47 

12.711 

13  25    2.7 

71.83 

29 

2  53  31.94 

12.734 

13  26  58.3 

71.89 

29  22  24.6 

2  58  22.43 

13.202 

13  54  11.7 

73.91 

30 

2  58  43.41 

13.222 

13  56    9.2 

73.97 

30  22  26.0 

3    3  45.20 

13.697 

14  24    a4 

75.79 

31 

3    4    6.64 

13.715 

14  26    7.1 

75.82 

31  22  27.7 

3    9  19.93 

14.198 

14  54  47.3 

77.41 

Junel 

3    9  41.76 

14.213 

14  56  46.4 

77.41 

1  22  29.5 

3  15    6.74 

14.705 

15  26    2.1 

78.78 

2 

3  15  28.90 

14.717 

15  28    0.8 

78.71S 

2  22  31.5 

3  21     5.82 

15.219 

15  57  4a5 

79.86 

3 

3  21  28.23 

15.228 

15  59  44.2 

79.82 

3  22  33.7 

3  27  17.33 

15.742 

16  29  54.0 

80.6:) 

4 

3  27  39.93 

15.748 

16  31  49.8 

80.60 

4  22  36.2 

3  33  41.49 

16.274 

17    2  17iJ 

81.19 

5 

3  34    4.19 

16.276 

17    4  10.4 

81.07 

5  22  38.8 

3  40  18.53 

16.813 

17  34  4&9 

81.39 

6 

3  40  41.23 

16.811 

17  36  38.7 

81.23 

6  22  41.8 

3  47    8.59 

17.360 

18    7  21.1 

81J23 

7 

3  47  31.19 

17.354 

18    9    6.8 

81.05 

7  22  44.9 

3  54  11.87 

17.915 

18  39  45.3 

80.73 

8 

3  54  34.27 

17.904 

18  41  26.2 

80.51 

8  22  48.2 

4    1  28.53 

18.473 

19  12  52.8 

79.S2 

9 

4     1  50.59 

18.457 

19  13  28.0 

79.57 

9  22  51.7 

4    8  58.61 

19.035 

19  43  33.4 

78.-»J 

10 

4    9  20.22 

19.013 

19  45    2.4 

78.23 

10  22  55.5 

4  16  42.20 

19.596 

20  14  37.2 

76.74 

11 

4  17    3.21 

19.568 

20  15  59.4 

76.45 

11  22  59.5 

4  24  39.20 

20.152 

20  44  5a3 

74..Vi 

12 

4  24  59.45 

20.118 

20  46    8.1 

74.20 

12  23    3.7 

4  32  49.42 

20.696 

21  14  lOii 

71.81 

13 

4  33    8.78 

20.656 

21  15  17.3 

71.48 

13  23    8.2 

4  41   12.60 

21.229 

21  42  l&l 

68.r,9 

14 

4  41  30.89 

21.182 

21  43  15.1 

68.25 

14  23  12.8 

4  49  48.27 

21.739 

22    8  58.6 

64.86 

.  15 

4  50    5.33 

21.684 

22    9  49.4 

64.52 

15  23  17.6 

4  58  35.83 

22iil8 

22  34    5.5 

61.61 

16 

4  58  51.47 

22.156 

22  34  48.1 

60.28 

16  23  22.7 

5    7  34.46 

22.661 

22  57  24i2 

5."».H6 

17 

5    7  48.52 

22.592 

22  57  58.8 

55.53 

17  23  27.9 

5  16  43.20 

23.059 

23  18  4X0 

50.()l 

18 

5  16  55.51 

22.983 

23  19    9.9 

50.31 

18  23  33.2 

5  26    0.86 

23.404 

23  37  oOiJ 

44.ni 

19 

5  26  11.29 

23.323 

23  38  10i2 

44.64 

19  23  38.6 

5  35  26.14 

23.691 

23  54  35.5 

38.78 

20 

5  35  34.54 

23.605 

23  54  49.2 

38.55 

20  23  44.2 

5  44  57.54 

23.913 

24    8  49.5 

^.33 

21 

5  45    3.81 

23.823 

24    8  58.0 

32.13 

21  23  49.8 

5  54  33.45 

24.067 

24  20  24.8 

2.'>.r,7 

22 

5  54  37.51 

23.974 

24  20  29.1 

25.42 

22  23  55.f 

6    4  12.21 

24.151 

24  29  15.1 

18..VJ 

23 

6    4  14.01 

24.056 

24  29  16.5 

18.50 

24 

6  13  51.62 

24.067 

24  35  16.3 

11.44 

24    0    1.2 

6  13  52.12 

24.162 

24  35  16.5 

11.48 

25 

6  23  28.67 

24.010 

24  38  26.4 

+  4.38 

25    0    6.9 

6  23  31.45 

24.105 

24  38  26.9 

♦  4.36 

26 

6  33    3.57 

23.888 

24  38  46.6 

-  2.68 

26    0  12.6 

6  33    8.59 

23.980 

24  38  46.0 

-  2.75 

27 

6  42  34.79 

23.703 

24  36  18.5 

9.64 

27    6  18.2 

6  42  41.98 

23.791 

24  36  15.6 

9.76 

28 

6  52    0.89 

23.463 

24  31    5.2 

16.43 

28    0  23.7 

6  52  10.16 

23.548 

24  30  58.7 

16.60 

29 

7    1  20.64 

23.175 

24  23  11.4 

23.01 

29    0  29.2 

7    1  31.90 

23.254 

24  23    0.2 

23.23 

30 

7  Id  32.89 

22.841 

24  12  42.8 

29.32 

30    0  34.4 

7  10  46.99 

22i>15 

24  12  26.0 

29.57 

31 

7  19  36.71 

22.472 

+23  59  46.2 

^35.34 

31     0  39.5 

7  19  51.51 

22.540 

+23  59  22.9 

*^.G2 
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'    Data. 

1 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 
DeouaotloD. 

Diir.  for 
1  hour. 

Mean  Time 
of  Truult 

Apparent 

Right 
AiicentuoD. 

Diff.for 
lh.of 
Long. 

Apparent 
Declination. 

Diff.  for 

1 hoarof 

Long. 

1  Julv  1  i    7  ly  367J  22!47-2J+23  59  4G.2 

-35.34 

1 

b     m 
0  39.5 

h     m      H 
7  19  51.51 

22'!540 

+2^  59  22.9 

-35.62 

i        "  2 ,    7  28  3158,  i!2.C72 

23  44  28.9 

41.04 

2 

0  44.5 

7  28  47.64 

22.135 

23  43  58.4 

41.35 

7  37  15.95 

21.648 

23  26  58.9 

46.40 

3 

0  49.3 

7  37  33.73  21.704 

23  26  20.7 

46.73 

;       4 

7  45  50.22 

21 .205 

23    7  24.4 

51.41 

4 

0  54.0 

7  46    9.28  21.255 

23    6  38.1 

51.76 

1           5 

7  54  13.68;  20.748 

22  45  53.9 

56.07 

5 

0  58.4 

7  54  33.86  20.792 

22  44  595 

56.42 

6 

8    2  26.C5 

20.282 

22  22  35.5 

60.40 

6 

1     2.7 

8    2  47.22  20.321 

22  21  32.3 

60.76 

7 

8  10  27.17 

19.810 

21  57  37.5 

64.38 

7 

1     6.7 

8  10  49.19  19.842 

21  56  25.8 

64.74 

8 

8  18  16.J;2. 19.335 

21  31     8.0 

68.03 

8 

1  10.7 

8  18  39.66  19.362 

21  29  47.8 

68.39 

9 

8  25  55.27 

18.860 

21     3  14.8 

71.35 

9 

1  14.3 

8  26  18.60|  18.882 

21     1  465 

71.69 

10 

8  33  22.23 

18.3fe7 

20  34     5,5 

74.37 

10 

1  17.8 

8  33  46.04!  18.405 

20  32  28.8 

74.70 

11 

8  40  37.90 

17.918 

20    3  47.5 

77.09 

11 

1  21.1 

8  41     2.09  17.932 

20    2    3.1 

77.41 

12 

8  47  42.34 

17.453 

19  32  27.5 

79.53 

12 

1  24.3 

8  48    6.82  17.463 

19  30  35;6 

79.83 

13 

8  54  35.69 

16.993 

19    0  12.2 

81.70 

13 

1  27.2 

8  56    0.35[  16.999 

18  58  13.3 

61.98 

14 

9     1  18.07  16,54  J 

18  27    7.9 

83.62 

14 

1  30.0 

9    1  42.83  16.543 

IS  25    2.4 

83.88 

ir» 

9     7  49.66;  16093 

17  53  20.7 

85.28 

15 

1  32.6 

9    8  14.44  16.092 

17  51     9.1 

85.52 

16 

9  14  10.58 

15.652 

17  18  56.4 

86.71 

16 

1  35.0 

9  14  35.31 

15.646 

17  16  39.1 

86.94 

17 

9  20  20.M8;  15.216 

16  44     0.5 

87.92 

17 

1  37  2 

9  20  45.58 

15.209 

16  41  38.0 

88.12 

18 

9  26  21.01 

14.787 

16    8  38.2 

88.91 

18 

1  395 

9  26  45.41 

14.778 

16    6  11.1 

89.09 

19     9  32  10.81 

14.363 

15  32  547 

89.69 

19 

1  41.1 

9  32  34.96 

14.352 

15  30  23.6 

89.85 

20 

9  37  50.48  13.943 

14  56  54.9 

90.27 

20 

1  42.8 

9  38  14.32 

13.929 

14  54  205 

90.40 

21      9  43  20.12 

13.528 

14  20  43.6 

90.65 

21 

1  44.3 

9  43  43.59 

13.512 

14  18    6.0 

90.76 

22     9  48  39.84 

13.115 

13  44  25.4 

90.84 

22 

I  45.7 

9  49    2.90 

13.097 

13  41  45.3 

90.93 

23 !   9  53  49.G7 

12.704 

13    8    4.7 

90.85 

23 

1  47.0 

9  54  12.26 

12.683 

13    5  22.8 

90.91 

24     9  58  4i).(jh 

1 

12.295 

12  31  46.2 

90.67 

24 

1  48.0 

9  59  11.73 

12.273 

12  29    3.1 

90.71 

25 

10    3  39.84 

11.886 

11  55  34.2 

90.31 

25 

1  48.9 

10    4     1.35 

11.862 

11  52  50.4 

90.33 

2b 

10    8  20.17 

11.475 

11  19  33.0 

89.76 

26 

1  49.6 

10    8  41.07 

11.449 

11  16  49.1 

89.75 

27 

10  12  50.61 

11.C61 

10  43  47.1 

89.04 

27 

1  50.1 

10  13  10.86 

11.033 

10  41     3.8 

89.01 

28 

10  17  11.08 

10.644 

10    8  20.8 

88.12 

28 

1  50.5 

10  17  30.63 

10.614 

10    3  38.6 

88.06 

29.10  21  21.46 

10.221 

9  33  18.7 

87.C2 

29 

1  50.8 

10  21  40.28 

10.189 

9  30  38.3 

86.94 

30   10  25  2L.6i 

9.791 

8  58  45.5 

85.72 

30 

1  50.8 

10  25  39.64    9.757 

8  56    7.4 

85.61 

31 1 10  29  11.35 

9.:J52 

8  24  45.8 

8452 

31 

1  50.7 

10  29  28.54    9.316 

8  22  10.7 

84.08 

Ang.  1    10  32  50.43 

8.903 

7  51  24.6 

82.51 

1 

I  50.4 

10  33    6.74 

8.866 

7  48  53.1 

82.35 

2;  10  36  18.61 

8.442 

7  18  47.0 

80.59 

2 

1  49.9 

10  36  34.01 

8.404 

7  16  19.6 

80.40 

3   10  39  35.54    7/J67 

6  46  58.2 

78.44 

3 

1  495 

10  39  49.98    7.927 

6  44  35.7 

78.24 

4!  10  42  40.90    7.477 

6  16    4.0 

76.04 

4 

1  48.4 

10  42  54.33 

7.435 

6  13  47.0 

75.80 

5   10  45  34.27    6.!;68 

5  46  10.2 

73.40 

5 

1  47.3 

10  45  46.66 

6.925 

5  43  59.3 

73.13 

6   10  48  15.21;    6.440 

5  17  23.2 

70.48 

6 

1  46.0 

10  48  26.52    6.395 

5  15  19.1 

70.19 

7   10  50  43.20    5.890 

4  49  49.6 

67.27 

7 

1  44.5 

10  50  53.39 

5.844 

4  47  52.8 

66.95 

8   10  52  57.74 

5.317 

4  23  :36.4 

6;J.77 

8 

1  42.8 

10  53    6.78 

5.269 

4  21  47.6 

63.43 

9   10  54  58.23 

4.72.) 

3  58  51 .2 

59.!)4 

9 

1  40.9 

10  55    6.09 

4.671 

3  57  10.9 

59.58 

10   10  56  44.07 

4.096 

3  35  41.8 

55.78 

10 

1  38.7 

10  56  50.74 

4  047 

3  34  10.5 

55.39 

11    10  58  14.611    3.444 

3  14  16.8 

5154 

11 

1  36.2 

10  58  20.08 

3.394 

3  12  55.1 

50.83 

12110  59  29.17    2.764 

2  54  45.1 

46.33 

12 

1  33.5 

10  59  33.42 

2.714 

2  53  33.4 

45.91 

13   11     0  27.05 

2.055 

2  37  16.0 

41.02 

13 

1  30.5 

11     0  30.09 

2.006 

2  36  14.6 

40.59 

14    11     1     7.60 

1.319 

2  21  59.3 

35.30 

14 

1  275 

11     1     9.46 

1.271 

2  21     8.5 

34.86 

15  ill     1  30.14; +0.555 

2    9    5.2 

29.14 

15 

1  23.6 

11     1  30.86 

+0.509 

2    8  25.0 

28.70 

16 :  11     1  34.071  -0.232 

1  58  43.8 

22.57 

16 

1  19.8 

11     1  33.70 

-0.275 

1  58  145 

22.13 

17 

11     I  18.87     1.039 

1  51     5.3 

15.57 

17 

1  15.6 

11     I  17.51 

1.078 

1  50  46.1 

15.15 

18   11     0  44.1 1{    1.860 

1  46  19.9 

8.15 

18 

1  11.0 

11     0  41.87 

1 .895 

.1  46  10.7 

-  7.75 

I91 10  59  49.54    2.688 

1  44  37.0 

-  0.35 

19 

1     65 

10  59  46.53 

2.717 

1  44  37.0 

+  0.01 

20   10  58  :J5.11     3.513 

1  46    5.1 

+  7.76 

20 

1     1.0 

10  58  31.50    3.534 

1  46  13.6 

8.08 

21    10  57     li)2,    4.324 

1  50  51.3 

16.13 

21 

0  55.5 

10  56  56.98|    4.338 

1  51    6.5 

16.39 

22   10  55    7.81     5.105 

1  59    0.8 

24.68 

22 

0  49.7 

10  55    3.56    5.110 

1  59  21.4 

24.88 

23110  52  56.36    5.840 

2  10  36.2 

33.26 

23 

0  43.6 

10  52  52.10    5.836 

2  n     0.5 

33.37 

24  i  10  50  28.00;   6.511 

2  25  :J6.6 

41.74 

24 

0  375 

10  50  23.95 

6.498 

2  26    2.6 

41.77 

25 1 10  47  44.50;    7.098 

I                                            1 

2  43  57.4 

49.94 

25 

0  30.5 

10  47  40.89 

7.076 

2  44  23.0 

49.88 

•    26   10  44  48.16    7.578 

3    5  2<).7 

57.66 

26 

0  23.7 

10  44  45.17    7.549 

3    5  52.5 

57.51 

27   10  41  41.76!   7.933 

;      3  29  59.5 

64.70 

27 

0  16.7 

10  41  39.56i    7.898 

'      3  30  17.5 

64.46 

28 !  10  38  28.55|    8.142 

I      3  57    8.2 

70.86 

28 

0    9.5 

10  38  27.26;    8.103 

;      3  57  19.4 

70.55 

29   10  35  1254    8.189 

:      4  26  31.9 

j    75.92 

29 

0    2.3 

10  35  11.92,    8.148 

4  26  34.9 

75.56, 

1 

i 

1 

29  23  555 

;10  31  57.50    8,023 

4  57  35.8 

79.32 

30  10  31  56.85    8.063 

31  10  28  46.67  -7.7.-4 

4  57  42.2 

,     79.72  [:«)  23  48.1 

:  10  27  4851     7.720 

5  29  50.9 

8171| 

+^>  30    7.2 

+82.12!ni  23  41.2 

J  0  25  48.39  -7.236 

+  6    2  45.8 

+82.63 
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Otite. 
1872. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

KJffbt 
ANcanMioa. 

Olff.for 
1  boor. 

1 

Apparent 
DecUoatio-i. 

1 

Diff.  for 
1  hoar. 

Meau  Time 
of  Transit. 

AjpHj^nt 
Anceiuioii. 

Dfff.  for 
Ih.of 

IjOUg. 

Apparvot 
DeriinatioD. 

Diff.  for 

1  lioarof 

Loag. 

h     m      H 

M 

0      1      II 

II 

d     h     m 

h     m      B 

.•  -- 

0      1      II 

*'      1 

Sept.  1 
2 

10  25  46.11 

-7.268 

+  63  11.8 

+83.02 

1  23  34.5 

10  23    2.33 

-6U>74 

+  6  35  44.8>  +82.04  , 

10  22-59.53;    6.590 

6  36  19.8 

82.38 

2  23  28.1 

10  20  34.19 

5.746 

7    8  11.2     79.92 

3 

10  20  31.12    5.750 

7    8  53.8     81.20 

3  23  22.1 

10  18  27.79 

4.763 

7  39  29.4 

76.36 

4 

10  18  24.771    4.754 

7  40  17.9     76.56 

4  23  16.5 

10  16  46.63 

3.647 

8    9    5.8 

71.46 

5 

10  16  43.98 

3.625 

8    9  57.9 j     71.55 

5  23  11.3 

10  15  33.60 

2.420 

8  37  29.5 

65.31 

6 

10  15  31.64 

2.386 

8  37  22.6     65.30 

6  23    6.7 

10  14  51.13 

-1.106 

9    1  12.0 

58.07 

7 

10  14  50.15 

-1.060 

9    2    3.7     57.96 

7  23    2.6 

10  14  41.01 

+0.269 

9  22  49.4 

49.91 

8 

10  14  41.24 

+0.325 

9  23  37.3     49.70 

8  22  59.0 

10  15    4.38 

1.682 

9  41     1.7 

41.00 

9 

10  15    6.03 

1.745 

9  41  43.4 

40.70 

9  22  56.1 

10  16     1.78 

3.104 

9  55  32.5 

31.48 

10 

10  16    5.05 

3.173 

9  56    6.1 

31.11 

10  22  53.6 

10  17  33.20 

4.515 

10    6    9.4 

21.52 

11 

10  17  38.21 

4.586 

10    6  33.2 

21.09 

11  22  51.8 

10  19  38.16 

5.893 

10  12  43.7 

11.29 

12 

10  19  44.88 

5.1563 

10  12  56.4      10.82 

12  22  50.5 

10  22  15.61 

7.219 

10  15  10.4 

+  0.91 

13 

10  22  23.99,    7.280 

10  15  11.4   +  0.42 

13  22  49.7 

10  25  24.06 

8.474 

10  13  27.8 

-  9.46 

14 

10  25  34.00 

8.536 

10  13  16.6  -  9.96 

14  22  49.4 

10  29    1.6.) 

9.648 

10  17  37X> 

19.71 

15 

10  29  13.06    9.7 J3 

10    7  14.3 

2J.2J 

15  22  49.5 

10  33    6.40 

10.729 

9  57  44.0 

29.72 

16 

10  33  19.01  10.776 

9  57    9.0 

33.18 

16  22  50.0 

10  37  35.86 

11.709 

9  43  54.4 

39.36 

17 

10  37  49.51 

11.748 

9  43    8.5 

39.7;) 

17  22  51.0 

10  42  27.63 

12.585 

9  26  18.4 

48.56 

18 

10  42  42.07 

12.615 

9  25  22.5 

48.95 

18  22  52.2 

10  47  39.09 

13.354 

9    5    7.6 

57.24 

11) 

10  47  54.16 

13.375 

9    4     3.0 

57.58 

19  22  53.7 

10  53    7.77 

14.019 

8  40  35.6 

65.32 

2() 

10  53  23.23 

14.031 

8  39  23.6 

65.63 

23  22  55.5 

10  58  51.18 

14.583 

8  12  57.4 

72.76 

21 

10  59    6.83 

14.587 

8  11  39.3 

72.98 

21  22  57.5 

11     4  46.97 

15.050 

7  42  28.4 

79.55 

22 

11     5    2.62 

15.047 

7  41     5.6 

79.71 

22  22  59.6 

11  10  52.90 

15.430 

7    9  24.7 

85.64 

23 

11  11     8.39 

15.421 

7    7  58.7 

85.75 

23  23    1.9 

11   17    6.98 

15.7^1 

6  34    2i) 

91.06 

24 

11  17  22.18 

15.716 

6  32  34.9 

91.12 

24  23    4.3 

11  23  27.40 

15.959 

5  56  38i$ 

i)5.83 

25 

11  23  42.18 

15.940 

5  55  10.0 

95.84 

25  23    6.8 

11  29  52.54 

16.126 

5  17  28.1 

99i>5 

26 

11  30    6.82 

16.104 

5  15  59.6 

99.92 

26  23    9.3 

11  36  21.06 

16.240 

4  36  45.5 

iai.49 

27 

11  36  34.76  16.215 

4  35  18.3 

103.42 

27  23  11.8 

11  42  51.73 

16.309 

3  54  45.2 

106.46 

28 

11  43    4.7i) 

16.282 

3  53  19.9 

106.36 

28  23  14.5 

11  49  23.61 

]6.'341 

3  11  39^ 

108.90 

21) 

11  49  35.99 

16.312 

3  10  17.3 

108.78 

29  23  17.1 

11  55  55.86 

16.341 

2  27  41.4 

1 10.88  . 

30 

11  56    7.53 

16.312 

2  26  22.2 

110.74 

30  23  19.6 

12    2  27.82 

16.319 

1  43    0.8 

112.43 

Oct.  1 

12    2  38.78 

16.289 

1  41  45.3 

112.27 

1  23  22.2 

12    8  59.01 

16.276 

0  57  47.7 

113.59 

2 

12    9    9.24 

16.246 

0  56  36.3 

113.42 

2  23  24.8 

12  15  28.99 

16.220 

+  0  12  11.2 

114.41 

3 

12  15  :w.5o 

16.19.) 

+  0  11     4.1 

114.22 

3  23  27.3 

12  21  57.49 

16.154 

-  0  33  41.1 

114.90 

4 

12  22    6.2d 

16.124 

-  0  34  43.6 

114.71 

4  23  29.8 

12  28  24.32 

16.083 

1  19  41.9 

115.12 

5 

12  28  :i2.39 

16.051 

1  2J  39.7 

114.92 

5  23  32.3 

12  34  49.31 

16.002 

2    5  44.7 

115.09 

6 

12  34  56.69 

15.974 

2    6  37.8 

114.89 

6  23  34.7 

12  41  12.43 

15.923 

2  51  44.3 

114.84 

7 

12  41   19.13 

15.895 

2  52  32.6 

114.64 

7  23  37.1 

12  47  3:i.63 

15.843 

3  37  35.4 

1 14.40 

8 

12  47  39.67 

15.816 

3  38  l\)X, 

114.23 

8  23  39.5 

12  53  52.93 

15,766 

4  23  14.0    113.78  | 

9 

12  53  58.33 

15.739 

4  23  52.8 

113.58 

9  23  41 .8 

13    0  10.42 

15.691 

5    8  :i5.6| 

113.00 

10 

13    0  15.17 

15.665 

5    9     9.8 

112.81 

10  23  44.1 

13    6  26.14 

15.623 

5  53  37.0 

112.09 

11 

13    6  3J.27 

15.5J4 

5  54    6.6 

111.90 

1 1  23  46.4 

13  12  4').21 

15.553 

6  38  15.1 

111.06 

12 

13  12  43.73 

15.528 

6  38  4J.2 

110.87 

12  23  48.7 

13  18  52.74 

15.491 

7  22  27.0 

109.91 

13 

13  18  55.66  15.467 

7  22  47.7 

109.73 

13  23  50.9  13  25    3.84 

15.435 

8    6  10.1 

108.67 

14 

13  25    6.18  15.411 

8    6  26.6 

108.49 

14  23  53.1 

13  31  13.67 

15.384 

8  49  22.3 

107.33 

15 

13  31   15.43 

15.361 

8  49  :V4.6 

107.16 

15  23  55.3 

13  37  22.35 

15.340 

9  32     1.3 

105.91 

16 

13  37  23.55 

15.317 

9  32    9.6 

105.75 

16  23  57.5 

13  43  30.04 

15.301 

10  14    5.4 

104.42 

17 

13  43  30.68 

15.278 

10  14    9.8 

104  i26 

17  23  59.6 

13  49  36.86 

15i268 

10  55  32.9 

102.a% 

18 

13  49  36.95 

15.245 

10  55  33.5 

102.70 

19 

13  55  42.52 

15.219 

11  36  18.8 

101.07 

19    0    1.8 

13  55  42.98 

15.242 

11  36  21.8 

101.22 

20 

14     1  47.51 

15.193 

12  16  24.3     99.38 

■ 

23    0    4.0 

14     1  48.51 

15.220 

12  16  30.8 

9iK52 

21 

14    7  52.07 

15.183 

12  55  48.8 

97.64 

21     0    6.1 

14     7  53.61 

15.205 

12  55  58.7 

97.78 

22 
23 

14  13  56.33 
14  20    0.41 

15.173 
15.168 

13  34  33.6 

14  12  28.3 

95.83 
93.97 

22  0    8.2 

23  0  10.3 

14  13  58.41 
14  23    3.03 

15.195 
15.190 

13  34  43.7 

14  12  44.5 

95.96 
94.09 

24 

14  26    4.43 

15.168 

;    14  49  40.8     92.06 

24    0  12.5 

14  26    7.58 

15.190 

14  49  59.9 

92.18 

25 

14  :J2    8.49 

15.172 

:    15  26    6.9;    90.10 

25    0  .11.6 

14  32  12.18 

15.195 

15  26  28.8,     U0J21 

26 

14  38  12.71!  15.18J 

1 

16     1  45.2 

88.08 

26    0  46.7 

14  38  16.95 

15.203 

16    2    9.7j    88.18 

27 

14  44  17.17 

15.192 

16  36  34.4 

86.01 

27    0  18.9 

14  44  21.95 

15.215 

16  37    1.4.     8611 

28 

14  50  2U)7 

15.2.)8 

17  10  33.3 

83.89 

28    0  21.0 

14  50  27.29 

15.231 

17  11    2.7 

83.98 

29 

14  56  27.17 

15.226 

17  43  40.7 

81.72 

29    0  23i2 

14  56  33.04 

15.249 

17  44  12.2 

81.81 

30 

15    2  32.82i  15.246 

18  15  55.2!    79.49 

33    0  25.3 

15    2  39.25 

15.269 

18  \(i  28.7 

79/>7 

31    15     8  3l^.!W1  15.23:^ 

,    18  47  15.7|    77.21 

31     0  27.5 

15    8  45.97 

15.291 

18  47  51.1 

77.28 

32  15  14  45.7.1;  r>.2:)2 

-li)  17  4J.71  -74.87] 32    0  29.61 15  14  53.25 

15.316 

-19  18  17.71  -74.93 1| 
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'    Dat«. 
'  1S72. 

FOR  WASHINOTOK  MEAN  NOON. 

1 

FOR  MERIDIAN  TRANSIT. 

Apfm  eiit 

Uight 
Aiici'niiioii. 

1 

Diff.  for 
1  hoar. 

1 

Apparent 

Diff.  for 
1  hour. 

Ifcan  Time 
ofTraavit. 

ANCeiwioD. 

Diff.  for 
lh.of 
Long. 

Apporent 
DecUnatioQ. 

Diff.  for 

1  honi  of 

Lon?. 

h       111         M                  N 

o      t       n 

// 

d 

li     m 

1)     m      • 

s 

O          1          It 

// 

Nov.  1 

15  14  45.70  15.292  -19  17  40.7 

-74.87 

1 

0  29.61 15  14  53.25!  15.316 

-19  18  17.7 

-74.93 

2 

15  20  52.J>8;  15.315    19  47    9.1 

72.48 

2 

0  31.8 

15  21     1.10 

15.339 

1    19  47  47.5 

72.54 

3 

15  27    0.81  i  15.338    20  15  39.3 

70.03 

3 

0  34.0 

15  27    9.51 

15.362 

20  16  19.0 

70.08 

4 

15  '33    9.18, 15.360    20  43  10.0 

67.52 

4 

0  36.2 

15  33  18.45 

15.:«4 

20  43  50.7 

67.56 

!            5 

15  39  18.C6;  15.380    21     9  40.0 

1             1 

64.96 

5 

0  38.4 

15  39  27.91 

15.404 

i    21  10  21 .6 

64.99 

6 

15  45  27.39  15.397 

21  35    7.6 

62.33 

6 

0  40.7 

15  45  37.83 

15.421 

21  35  49.8 

62.35 

7 

15  51  37.09  15.411 

21  59  31.4 

59.64 

7 

0  42.9 

15  51  48.10 

15.435 

22    0  14.0 

59.65 

8 

15  57  47.C6  15.419 

22  22  49.9 

56.89 

8 

0  45.1 

15  57  58.65 

15.443 

22  23  32.6 

56.89 

9 

16    3  57.15^  I5.42J 

22  45    1.7 

54.08 

9 

0  47.3 

16    4    9.31 

15.445 

22  45  44.3 

54.07 

10 

16  10    7.19  15.415 

23    6    5.2 

51.20 

10 

0  49.5 

16  10  19.92 

15.438 

23    6  47.4 

51.18 

11 

16  16  16.99 

15.400 

23  25  59.0 

48.27 

11 

0  51.8 

16  16  30.27 

15.423 

23  26  40.6 

48.24 

12 

16  22  26.29 

15.374 

23  44  41.4 

45.26 

12 

0  540 

16  22  40.12 

15.396 

23  45  22.0 

45.21 

13 

16  28  34.82 

15.335 

24    2  10.8 

42.18 

13 

0  56.2 

16  28  49.18 

15.356 

24    2  50.2 

42.12 

14 

16  34  42.24  15.280 

24  18  25.7 

39.05 

14 

0  58.4 

16  34  57.10 

15.300 

24  19    3.6 

38.98 

15 

16  40  48.14  15.208 

1 

24  33  24.6 

35.85 

15 

1     0.5 

16  41     3.48 

15.227 

24  31    0.7 

35.77 

16 

16  46  52.08>  15.116 

24  47    5.9 

32.58 

16 

1    2.7 

16  47    7.87 

15.133 

24  47  39.7 

32.48 

17 

16  52  53.53 

15.000 

24  59  28.2 

29.26 

17 

1     4.7 

16  53    9.71 

15.015 

24  59  59.6 

29.15 

18 

16  58  51.88 

14.857 

25  10  30.0 

25.88 

18 

1     6.8 

16  59    8.41 

14.870 

25  10  58.6 

25.76 

19 

17    4  46.43 

14.684 

25  20  10.0 

22.44 

19 

1     8.7 

17    5    3.25 

14.6f>4 

25  20  35.5 

22.31 

20 

17  10  36.43 

14.476 

25  28  26.7 

18.95 

20 

1  10.6 

17  10  53.46 

14.483 

25  28  48.8 

18.80 

21 

17  16  20.93 

14i226 

25  35  19.1 

15.41 

21 

1  12.4 

17  16  38.08 

14.229 

25  ;i5  37.5 

15.25 

22 

17  21  58.90 

13.!I3() 

25  40  46.2 

11.84 

22 

1  14.1 

17  22  16.08  13.929 

25  41     0.6 

11.67 

23 

17  27  29.16 

13.583 

25  44  47.0 

8.22 

23 

1  15.7 

17  27  46.27 

13.577 

25  44  57.1 

8.04 

24 

17  32  50.39 

13.175 

25  47  20.7 

4.59 

24 

1  17.1 

17  33    7.28 

13.165 

25  47  26.4 

4.39 

25 

17  38    1.03 

12.700 

25  48  27.1 

-  0.94 

25 

1  18.3 

17  38  17.56 

12.682 

25  48  28.1 

-  0.74 

26 

17  42  59.40 

12.150 

25  48    5.8 

+  2.72 

26 

1  19.3 

17  43  15.42 

12.125 

25  48    2.0 

+  2.92 

27 

17  47  43.52 

11.513 

25  46  16.9 

6.36 

27 

1  20.1 

17  47  58.84 

11.480 

25  46    8.2 

6.57 

28 

17  52  11.24 

10.780 

25  43    0.9 

9.97 

28 

1  20.6 

17  52  25.67 

10.738 

25  42  47.3 

10.18 

29 

17  56  20.09 

9.940 

25  38  18.5 

13.55 

29 

1  20.8 

17  56  33.41 

9.890 

25  38    0.0 

13.75 

1         30 

18    0    7.39 

8.981 

25  '32  10.8 

17.07 

30 

1  20.6 

18    0  19.39 

8.922 

25  31  47.6 

17.26 

1  Dec.  1 

18    3  30.15 

7.893 

25  24  39.5 

20.53 

1 

1  20.0 

18    3  40.61 

7.824 

25  24  11.9 

20.71 

'           2 

18    6  25.13 

6.665 

25  15  46.1 

23.90 

2 

1  19.0 

18    6  33.82 

6.588 

25  15  14.4 

24.06 

3 

18    8  48.88 

5.289 

25    5  32.9 

27.18 

3 

1  17.4 

18    8  55.61 

5.205 

25    4  57.6 

27.32 

4 

18  10  37.78 

3.760 

24  54    2.1 

30.36 

4 

1  15.2 

18  10  42.40 

3.671 

24  53  23.8 

30.47 

5 

18  11  48.15 

2.079 

24  41  16.3 

33.44 

5 

1  12.4 

18  11  50.57 

1.987 

24  40  35.7 

;i3.52 

6 

18  12  16.43 

+0.255 

24  27  18.0 

36.41 

6 

1     8.9 

18  12  16.63 

+0.165 

24  26  36.0 

36.45 

7 

18  11  59.40 

-1 .693 

24  12    9.7 

39.26 

7 

1     4.7 

18  11  57.49 

-i.77:j 

24  11  27.2 

39.26 

8 

18  10  54.45 

3.732 

23  55  54.3 

42.01 

8 

0  59.6 

18  10  50.66    3.8021 

23  55  12.4 

41.!»6 

9 

18    8  59.98 

5.810 

23  38  34.5 

44.61 

9 

0  53.8 

18    8  54.71 

5.861 

23  37  54.4 

44.51 

10 

18    6  J  5.79 

7.862 

23  20  14.5 

47.03 

10 

0  47.1 

18    6    9.56 

7.888 

23  19  37.4 

46.88 

11 

18    2  43.50 

9.804 

23    0  59.3 

49.17 

11 

0  3!).6 

18    2  36.98 

9.801 

23    0  26.7 

48.1H5 

12 

17  58  26.82 

1 1 .543 

22  40  57.4 

50.91 

12 

0  31.5 

17  58  20.74 

11.510 

22  40  30.6 

50.(>4 

13 

17  53  31.83 

12.980 

22  20  20.4 

52.06 

13 

0  22.6 

17  53  26.91 

12.919 

22  20    0.8 

51.74 

14 

17  48    6.89 

14.026 

21  59  24.9 

52.40 

14 

0  13.3 

17  48    3.75 

13.943 

21  59  13.3 

52.(6 

15 

17  42  22.22 

14.614 

21  38  33.1 

51.72 

15 

0    3.7 

17  42  21.31 

14.518 

21  38  29.9 

51.:J8 

1 

15 

S23  54.0 

17  36  30.77 

14.613 

21  18  16.5 

49..53 

16 

17  36  29.30 

14.710 

21  18  11.5 

49.86 

16  23  44.3 

17  30  43.79 

14.228 

20  59    2.3 

46.4-> 

17 

17  30  40.03 

14.315 

20  58  50.0 

46.72 

17  23  34.8 

17  25  11.42 

13.403 

20  41   16.!) 

42.13 

18 

17  25    5.76 

13.470 

20  40  59.1 

42.32 

18  23  25.7 

17  20    3.40 

12.202 

20  25  28.5 

3674 

19 

17  19  56.49 

12.244 

20  25    7.4 

36.82 

19  23  17.2 

17  15  28.07 

10.710 

20  12    0.6 

3X46 

20 

17  15  20.41 

10.723 

20  11  38.6 

30.46 

20  23    9.4 

17  11  31.03 

9.017 

20     1  10.1 

23.66 

21 

17  11  23.40 

9.002 

20    0  49.9 

23.54 

21 

23    2.2'  17    8  16.16 

7.208 

19  53    67 

16.59 

22 

17    8    9J81 

7.169 

19  52  50.7 

16.38 

22  22  55.7 

17    6  45.33 

5.359 

19  47  53.6 

9.53 

23 

17    5  39.61 

5.299 

19  47  43.4 

9.27 

23  22  50.0 

17    3  58.79 

3.527 

19  45  26.7 

+  2.77 

24 

17    3  54.70 

3.453 

19  45  23.5 

+  2.46 

24  22  45.1 

17    2  55.52    1.758 

19  45  37.1 

-  3.5:1 

25 

17    2  53.35 

-1.675 

19  45  4J.6 

—  3.86 

25  22  40.8 

17    2  33.64 

-0.082 

19  48  11.8 

9.24 

26 

17    2  33.55 

+0.006 

19  48  24.1 

9.57 

26  22  37.1 

17    2  50.67 

+1.483 

19  .'>2  55.8 

14.2H 

27 

17    2  52.73 

1^72 

19  53  15.6 

14.59 

27  22  34.1  17    3  43.80 

2.926 

19  59  32.2 

18.6:J 

28 

17    3  48.00 

3.014 

19  59  58.9 

18.90  28  22  31.6  17    5  lO.ll!   4.248 

20    7  44.2 

22.26 

1         ^ 

17    5  16.39 

4.332.   20    8  17.0 

22.49  i  29  22  29.6,  17    7    6.73 

5.452 

20  17  15.0 

1 

23.2 ) 

30 

17    7  14.07    5.530:   20  17  52.9 

25.39  30  22  28.0,  17    9  30.87 

6.541 

20  27  48.7 

27.5 ) 

I      ai 

17    9  40.91  +6.6r.V-20  28  30.6 

-27.65 !  31 

22  26.9.17  J2J9.90  +7.5^8 

'  -20  39    9.9 

-29.18 

■ 
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TCNUS,  1879. 


Date. 
1878. 

FOR  WA8HIKaT0N  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Aioraiioii. 

DUr.for 
Iboar. 

Appsrait 
DedfaiaUoD. 

DUtfor 
1  honr. 

Mean  Time 
ofTranilt 

AaceniioiL 

Diff.for 
Ih.of 
Long. 

Apparent 

DIftfor 

1  hoar  of 

Long. 

Jan.  0 

h    m     8 
15  31  11.38 

11*415 

O         /         // 

-16  10  38.7 

-42.89 

d     h     m 
0  20  53.0 

h    m     8 
15  35  10.32 

11*474 

-16  2i  ^Ji 

-42T3I 

1 

15  35  46.07 

11.477 

16  27  39,8 

42.19 

1  20  53.7 

15  39  46.45 

11.537 

16  42  15.1 

41.58 

2 

15  40  22i28 

11.540 

16  44  23.9 

41.47 

2  20  54.4 

15  44  24.09 

11.599 

16  58  44.1 

40.82 

3 

15  44  59.97 

11.601 

17    0  50.1 

40.70 

3  20  55.1 

15  49    3.20 

11.660 

17  14  54.5 

40.03 

4 

15  49  39.14 

11.662 

17  16  57.6 

39.90 

4  20  55.8 

15  53  43.77 

11.720 

17  30  45.4 

39JIJ0 

5 

15  54  19.75 

11.722 

17  32  45.5 

39.07 

5  20  56.5 

15  58  25.78 

11.780 

17  46  15.9 

38.33 

6 

15  59    1.80 

11.781 

17  48  12.8 

38.19 

6  20  57.3 

16    3    9.22 

11.839 

18    1  25.1 

37.42 

7 

16    3  45.26 

11.840 

18    3  18.7 

37.28 

7  20  58.1 

16    7  54.05 

11.897 

18  16  12.1 

36.48 

8 

16    8  30.10 

11.897 

18  18    2.4 

36.34 

8  20  59.0 

16  12  40.25 

11.953 

18  30  36JS 

35.51 

9 

16  13  16.31 

11.953 

18  32  23.1 

35.37 

9  20  59.8 

16  17  27.81 

12.009 

18  44  36£ 

34.50 

10 

16  18    3.87 

12.009 

18  46  20.0 

34.36 

10  21    0.7 

16  22  16.68 

12.064 

18  58  12.4 

33.47 

11 

16  22  52.73 

12.063 

18  59  52.2 

33.32 

11  21    1.6 

16  27    6.87 

12.117 

19  11  23.0 

32.40 

12 

16  27  42.89 

12.116 

19  12  59.1 

32.24 

12  21     2.5 

16  31  58.31 

12.170 

19  24    7.5 

31.30 

13 

16  32  34.31 

12.168 

19  25  39.9 

31.14 

13  21    3.4 

16  36  51.01 

lti32l 

19  36  25.3 

30.17 

14 

16  37  26.96 

12J219 

19  37  53.8 

30.01 

14  21    4.4 

16  41  44.92 

12J271 

19  48  15.6 

29.01 

15 

16  42  20.82 

12.269 

19  49  40.2 

28.84 

15  21    5.3 

16  46  40.01 

12.320 

19  59  37.7 

27.82 

16 

16  47  15.86 

12.317 

20    0  58.4 

27.65 

16  21    6.3 

16  51  36.26 

12.367 

20  10  30.9 

26.60 

17 

16  52  12.04 

12.364 

20  11  47.6 

26.43 

17  21    7.4 

16  56  33.64 

12.413 

20  20  54.6 

^.36 

18 

16  57    9.34 

12.410 

20  22    7.3 

25.19 

18  21    8.4 

17    1  32.11 

12.458 

20  30  48.2 

24.09 

19 

17    2    7.72 

12.454 

20  31  56.8 

23.92 

19  21    9.5 

17    6  31.63 

12.501 

20  40  11.0 

22.80 

20 

17    7    7.15 

12.497 

20  41  15.5 

22.63 

20  21  10.5 

17  11  32.18 

12.544 

20  49    2.5 

21.48 

21 

17  12    7.59 

12.539 

20  50    3.0 

21.31 

21  21  11.6 

17  16  33.71 

12.584 

20  57  22i2 

20.14 

22 

17  17    9.01 

12.579 

20  58  18.5 

19,97 

22  21  12.7 

17  21  36.19 

12.623 

21    5    9.4 

18.78 

23 

17  22  11.37 

12.617 

21    6    1£ 

18.61 

23  21  13.8 

17  26  39.58 

12.660 

21  12  23.7 

17.40 

24 

17  27  14.64 

12.654 

21  13  11.7 

17.22 

24  21  14.9 

17  31  43.85 

12.695 

21  19    4.6 

16.00 

25 

17  32  18.77 

12.689 

21  19  48.4 

15.82 

25  21  16.0 

17  36  48.94 

12.729 

21  25  11.6 

14.57 

26 

17  37  23.71 

12.722 

21  25  51i2 

14.40 

26  21  17.2 

17  41  54.83 

12.760 

21  30  AA5t 

13.13 

27 

17  42  29.43 

12.753 

21  31  19.6 

12.96 

27  21  18.4 

17  47    1.45 

12.790 

21  35  42.0 

11.67 

2B 

17  47  35.88 

12.783 

21  36  I3i2 

11.50 

28  21  19.6 

17  52    8.76 

12.817 

21  40    4.5 

10.20 

29 

17  52  43.01 

12.810 

21  40  31.6 

10.03 

29  21  20.8 

17  57  16.71 

12.843 

21  43  51.5 

8.71 

30 

17  57  50.76 

12.835 

21  44  14.4 

8.54 

30  21  21.9 

18    2  25i23 

12.866 

21  47    2.5 

7.20 

31 

18    2  59.10 

12.858 

21  47  21.3 

7.03 

31  21  23.1 

18    7  34i29 

12.887 

21  49  37.3 

5.69 

Feb.l 

18    8    7.96 

12.879 

21  49  52.0 

5.52 

1  21  24.4 

18  12  43.83 

12,906 

21  51  35.6 

4.16 

2 

18  13  17.28 

12.897 

21  51  46.2 

3.99 

2  21  25.6 

18  17  53.78 

12.922 

21  52  57.1 

24i2 

3 

18  18  27.02 

12.913 

21  53    3.7 

2.46 

3  21  26.8 

18  23    4.10 

12.936 

21  53  41.5 

-  1.08 

4 

18  23  37.11 

12.927 

21  53  44.1 

-  0.91 

4  21  28.0 

18  28  14.72 

12.948 

21  53  48.8 

+  0.48 

5 

18  28  47.50 

12.938 

21  53  47.4 

•••0.64 

5  21  29.2 

18  33  25.59 

12.956 

21  53  18.6 

2.04 

6 

18  36  58.12 

12.946 

21  53  IZSi 

2.20 

6  21  30.5 

18  38  36.64 

12.963 

21  52  10.8 

3.61 

7 

18  39    8.92 

12.952 

21  52    1.6 

3.77 

7  2i  31.7 

18  43  47.82 

12.967 

21  50  25.4 

5.18 

8 

18  44  19.84 

12.956 

21  50  12.4 

5.33 

8  21  33.0 

18  48  59.07 

12.969 

21  48    2.3 

6.75 

9 

18  49  30.83 

12.958 

21  47  45.6 

6.90 

9  21  34J2 

18  54  10.33 

12.968 

21  45    1.5 

8.32 

10 

18  54  41.82 

12,957 

21  44  AIJ2 

8.47 

10  21  35.4 

18  59  21.55 

12.965 

21  41  23.0 

9.89 

11 

18  59  52.77 

12.954 

21  40  59.1 

10.04 

11  21  36.7 

19    4  32.67 

12.960 

21  37    M 

11.46 

12 

19    5    3.61 

12.948 

21  36  39.3 

11.60 

12  21  37.9 

19    9  43.64 

12.953 

21  32  13.0 

13.02 

13 

19  10  14.29 

12.941 

21  31  42.0 

13.17 

13  21  39.1 

19  14  54.40 

12.943 

21  26  41£ 

14038 

14 

19  15  24.76 

12.931 

21  26    7.2 

14.73 

14  21  40.4 

19  20    4.91 

12.931 

21  20  32.9 

16.14 

15 

19  20  34.98 

12.919 

21  19  55.1 

16.28 

15  21  41.6 

19  25  15.11 

12.918 

21  13  46.8 

17.69 

16 

19  25  44.89 

12.906 

21  13    5.9 

17.82 

16  21  42.8 

19  30  24.97 

12.903 

21    6  23.7 

19J» 

17 

19  30  54.45 

12.890 

21    5  39.7 

19.36 

17  21  44.0 

19  35  34.44 

12.886 

20  58  23.7 

20.76 

18 

19  36    3.62 

12.873 

20  57  36.6 

20.89 

18  21  45.2 

19  40  43.46 

12.867 

20  49  47.1 

22.28 

19 

19  41  12.35 

12.854 

20  48  56.9 

22.41 

19  21  46.4 

19  45  52.01 

12.846 

20  40  34.1 

23.79 

20 

19  46  20.60 

12.833 

20  39  41.0 

23.91 

20  21  47.6 

19  51    0.05 

12.824 

20  30  45.0 

25.29 

21 

19  51  28.33 

12.811 

20  29  49.1 

25.41 

21  21  48.8 

19  56    7.53 

12.800 

20  20  20.1 

26.78 

22 

19  56  35.51 

12.787 

20  19  21.4 

2bJti9 

22  21  50.0 

20    1  14.42 

12.774 

20    9  19.6 

28.25 

23 

20    1  42.10 

12.761 

20    8  18.3 

28.36 

23  21  51.1 

20    6  20.69 

12.748 

19  57  44.1 

29.70 

24 

20    6  48.06 

12.735 

19  56  40.2 

29.81 

21  21  52.3 

20  11  26.31 

12.720 

19  45  33.8 

31.15! 

1 

25 

20  11  53.37 

12.707 

19  44  27.4 

31.25 

25  21  53.4 

20  16  31.24 

12.691 

19  32  49.1 

32.57 

26 

20  16  57.99 

12.678 

19  31  40.2 

32.67 

26  21  54.5 

20  21  35.45 

12.660 

19  19  30.3 

33.98 

27 

20  22    1.90 

12.647 

19  18  19.1 

34.08 

27  21  55.7 

20  26  :)8.9] 

12.623 

10    5  38.0 

35.37 

28 

20  27    5.06;  12.615 

19    4  24.5 

35.47 

28  21  56.8  20  31  41.59  12.596 

18  51   12.5 

36.74 

29 

20  32    7.44  12.583    18  49  57.0 

36.83  29  21  57.9|  20  36  43.48!  12.561 

18  36  14.3 

38.09 

30 

20  37    9.03  I2..'>49l-18  34  568 

+38.17:30  21  58.9120  41  44.53' ISr/iG 

-M  20  44.1 

+39.41 

YENus,  isr^. 
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FOK  WASHINOTON  MBAN  NOON.        1                          FOR  MBftlNAN  TRANSIT. 

- 

Apparent 

»gbt 
Ascension. 

Diftfor 
Ihonr. 

Appurcnt 
D«ellii8tion. 

Diff.  for 
Ihonr. 

ofTnuisU. 

Apparent 

fOght 
Aseeniiion. 

DW.for 
lb.  of 
Long. 

1 

Apparent 
DeoUnntiou. 

Diff.  fi>r 
1  honi  of 
Lonj,    1 

h    m      M 

» 

O         t          II 

1/ 

d     h     m 

b    m     « 

H 

O          1          II 

//      * 

Mar.  1 

20  37    0.03 

12.549 

-18  34  56.8 

+38.17 

1  21  58.9 

20  41  44.53 

12.526 

-18  20  44.1 

+39.41^ 

2 

20  42    9.79 

12JS14 

18  19  24.6 

39.50 

2  22    0.0 

20  46  44.74 

12.491 

18    4  424 

40.72 

20  47    9.7] 

12.479 

18    3  20.8 

40.80 

3  22    1.0 

20  51  44.09 

12.454 

17  48    9.5 

42.01 

4 

20  5^    8.77 

12.442 

17  46  46.0 

42.08 

4  22    2.0 

20  56  42.55 

12417 

17  31     5.9 

43.27 

5 

20  57    6.94 

12.405 

17  29  40.7 

43.34 

5  22    3.0 

21     1  40.11 

12.379 

17  13  324 

44.51 

6 

21    2    4.22 

12.367 

17  12    5.5 

44.58 

6  22    4.0 

21    6  36.75 

12.341 

16  55  294 

45.72 

7 

21     7    0.58  12.329 

16  54    1.0 

45.79 

7  22    5.0 

21  11  32.45 

12.302 

16  36  57.6 

46.01 

8 

21  11  56.01 

12.290 

16  35  27.7 

46.97 

8  22    6.0 

21  16  27.22 

12.262 

16  17  57.6 

48.07 

9 

21  16  50.50 

12J251 

16  16  26.2 

48.13 

9  22    6.9 

21  21  21.03 

12.222 

15  58  30.0 

49.21 

10 

21  21  44.05 

12.211 

15  56  57.2 

49J27 

10  22    7.9 

21  26  13.89 

12.182 

15  J38  354 

50.32 

11 

21  26  36.65 

12.171 

15  37    1.3 

50.38 

11  22    8.8 

21  31    5.79 

12.142 

15  18  144 

5141 

12 

21  31  28J28 

12.131 

15  16  39.1 

51.46 

12  22    9.7 

21  35  56.72 

12.103 

14  57  27.8 

5247 

13 

21  36  18.96 

12.092 

14  55  51.3 

52.51 

13  22  10.6 

21  40  46.71 

12.062 

14  36  16.1 

53.50 

14 

21  41    8.69 

12.052 

14  34  38.5 

53.54 

14  22  11.5 

21  45  35.74 

12.023 

14  14  39.9 

54.50 

15 

21  45  57.48 

12.013 

14  13    1.3 

54.54 

15  22  12.3 

21  50  23M 

11.964 

13  52  40.1 

5547 

16 

21  56  45.33 

11.974 

13  51    0.5 

55.51 

16  22  13.1 

21  55  10.98 

11.946 

13  30  17.2 

5642 

17 

21  56  32iM 

11.936 

13  28  36.7 

56.46 

17  22  13.9 

21  59  57.21 

11.907 

13    7  31.8 

57.34 

18 

22    •  18.24 

n.898 

13    6  50.5 

57.38 

18  22  14.7 

22    4  42.53 

11.869 

12  44  24.6 

58.24 

19 

22    5    3^4 

11.860 

12  42  42.5 

58.27 

19  22  15.5 

22    9  26i)6 

11.833 

12  20  56.3 

59.10 

20 

22    9  47.55 

11.824 

12  19  13.4 

59.13 

20  22  16.3 

22  14  10.51 

11.797 

11  57    7.6 

59.94 

21 

22  14  30i^ 

11.788 

11  55  24.0 

59.97 

21  22  17.1 

22  18  53i21 

11.762 

11  32  50.0 

60.75 

22 

22  19  13.36 

11.753 

11  31  14.8 

60.78 

22  22  17.9 

22  23  35.07 

11.728 

11    8  314 

61.53 

23 

22  23  bom 

11.720 

11    6  46.6 

61.56 

23  22  18.6 

22  28  16.12 

11.694 

10  43  45.3 

62.29 

24 

22  28  35£7 

11.686 

10  42    ai 

62.31 

24  22  19.3 

22  3!^  56.38 

11.661 

10  18  414 

63.02 

25 

22  33  15i)3 

11.653 

10  16  55.7 

63.04 

25  22  20.0 

22  37  35.87 

11.630 

9  53  204 

63.72 

26 

22  37  55J23 

11.622 

9  51  34.!^ 

63.73 

26  22  20.7 

22  42  14.62 

11.600 

9  27  42.9 

64.39 

27 

22  42  33i50 

11.502 

9  25  56.3 

64.40 

27  22  214 

22  46  52.65 

11.570 

9    1  49.6 

65.03 

28 

22  47  11.65 

11.563 

9    0    2.8 

65.05 

28  22  22.1 

22  51  29.99 

11.542 

8  35  41.2 

65.65 

29 

22  51  48.82 

11.535 

8  33  54.1 

65.66 

29  22  22.8 

22  56    6.67 

11.515 

8    9  184 

66.24 

30 

22  56  25.33 

11.506 

8    7  3t.l 

66.24 

30  22  23.4 

23    0  42.72 

11.489 

7  42  41.9 

66.80 

31 

23    i    1.20 

11.482 

7  40  54.4 

66.80 

31  22  24.1 

23    5  18.16 

11.464 

7  15  52.3 

67.32 

Apr.  1 

23    5  36.48 

11.458 

7  14    4.7 

67.33 

I  22  24.7 

23    9  53.02 

11.440 

6  48  504 

67.82 

^    2 

23  10  11.18 

11.434 

6  47    2.7 

67.83 

2  22  25.3 

23  14  27.33 

11418 

6  21  36.8 

68.30 

3 

23  14  45.33 

11.412 

6  19  49.0 

68.30 

3  22  26.0 

23  19    1.11 

11.397 

5  54  12J2 

68.74 

4 

23  1&  18.96 

11.391 

5  52  24.5 

68.73 

4  22  26.6 

23  23  3441 

11.378 

5  26  374 

69.15 

5 

23  23  52ai 

11.372 

5  24  49.8 

69.15 

5  22  272 

23  28    7.24 

11.359 

4  58  53.0 

69.53 

6 

23  28  24i)0 

11.35? 

4  57    5.5 

69.53 

6  22  27.7 

23  32  39.64 

11.342 

4  30  59.8 

69.89 

7 

23  32  57.06 

11.336 

4  29  12.4 

69.88 

7  22  28.3 

23  37  11.65 

11.326 

4    2  584 

70.19 

8 

23  37  28.93 

11.320 

4    I  11.2 

70.20 

8  22  28.9 

23  41  43.29 

11.311 

3  34  49.5 

70.51 

9 

23  42    9.44 

11.306 

3  33    2.6 

70.50 

9  22  29.5 

23  46  14.60 

11.298 

3    6  33.9 

70.78 

10 

23  46  3162 

11.293 

3    4  47.2 

70.76 

10  22  30.0 

23  50  45.61 

11.287 

2  38  12.2 

71.01 

11 

23  51    2.51 

11.282 

2  36  25.9 

71.00 

11  22  30.6 

23  55  16.36 

11J277 

2    9  45.2 

71i22 

12 

23  56  33.14 

lliJ73 

2    7  59.2 

71J^1 

12  22  31.2 

23  59  46.88 

11^268 

1  41  13.6 

71.40 

13 

0    0    3.55 

11.263 

1  39  28.0 

71.38 

13  22  31.7 

0    4  17J22 

llii61 

1  12  37.9 

71.55 

14 

0    4  33.77 

11.256 

1  10  52.7 

71-53 

14  22  32.4 

0    8  4741 

11.255 

0  43  58.9 

71.68 

15 

0    9    3^ 

11.251 

0  42  14.3 

71.66 

15  22  32.9 

0  13  17.48 

11.251 

-  0  15  17.3 

71.77 

16 

0  13  33i^l 

lli247 

-  0  13  33.2 

71.75 

16  22  33.5 

0  17  47.49 

11.249 

+  0  13  26.3 

71.84 

17 

0  18    3.71 

11.245 

-I-  0  15    9.8 

71.82 

17  22  34.0 

0  22  17.46 

11.249 

0  42  11.1 

71.88 

18 

0  22  33^7 

11.245 

0  43  54.0 

71.85 

18  22  34.6 

0  26  47.44 

11.250 

1  10  56.5 

71.89 

19 

0  27    3.45 

llJi246 

1  12  38.8 

71.86 

19  22  35.1 

0  31  1747 

11.253 

1  39  41.8 

71.88 

20 

0  31  33.38 

11JM9 

1  41  23.5 

71.84 

29  22  35.7 

0  35  47.59 

11.257 

2    8  26.5 

71.83 

21 

0  36    3.40 

11.253 

2  10    7.4 

71.80 

21  22  36.3 

0  40  17.84 

11.264 

2  37    9.7 

71.76 

22 

0  40  33.55 

11.260 

2  38  49.8 

71.72 

22  22  36.8 

0  44  48.25 

11.272 

3    5  50.8 

71.65 

23 

0  45    3.87 

llii68 

3    7  30.1 

71.62 

23  22  374 

0  49  18.88 

11.281 

3  34  29.1 

71.53 

24 

0  49  34.41 

11J877 

3  36    7.6 

7149 

24  22  37.9 

0  53  49.76 

11.293 

4    3    4.1 

71.37 

25 

0  54     5il9 

11J289 

4    4  41.6 

71.33 

25  22  38.5 

0  58  20.93 

11.306 

4  31  34.9 

71.19 

26 

0  58  36i27 

11.302 

4  33  11.5 

7115 

26  22  39.1 

1    2  52.42 

11.320 

5    0    1.0 

70.97 

27 

1    3    74)8 

11.316 

5    1  36.7 

70i» 

27  22  39.7 

1     7  24.29  11.336 

5  26  21.6 

70.23 

28 

1    7  39.46 

11.332 

5  29  56.3 

70je9 

28  22  40.3    1  11  56^3611.354 

5  56  36.1 

70.46 

29 

1  12  11£4  11.350 

5  58    9.7 

7041 

29  22  40.9    1  16  29.28'  U.374 

6  24  43.7 

70.16 

30     1  16  44J27  1J.370 

6  26  16.1 

70.11 

30  22  41.5    1  21    247  11.394 

6  52  43.7 

69.83 

+6947 

31     1  21  17.3711.390 

4-  6  54  15.U 

+69.78 

3J  22  42.1    1  25  36.18  11416 

+  7  20  35.4 

45 
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TENUS,  187«. 


Date. 
1872. 

FOR  WA8HTNOTON  MEAN  NOON. 

FOR  HERIDIAN  TRANSIT. 

Aiceiialoii. 

Difflfor 
Ihoar. 

Apparent 

DMT.  for 
Ibour. 

Mean  Time 
of  Transit. 

Apparent 
AMsennion. 

Diff.for 
Ih.of 
Long. 

Apparent 
Declination. 

Diff.  for 

1 hour of 

Long. 

May  1 

h    m     • 
1  21  17.37 

11*390 

-t-Sbi  iLo 

469.78 

d     h    -m 
1  22  42.1 

h     m      « 
1  25  36.18 

11^416 

+  f  2d  2Sa 

468^47 

^2 

1  25  50.99 

11.412 

7  22    5.5 

69.42 

2  22  42.7 

1  30  10.44 

11.440 

7  48  18JI4 

69.08 

3 

1  30  25.16 

11.436 

7  49  47.1 

69.03 

3  22  43.4 

1  34  45i28 

11.465 

8  15  51.3 

6866 

4 

1  34  59.91 

11.461 

8  17  18.9 

68.61 

4  22  44.0 

1  39  20.73 

11.491 

8  43  14.0 

68J2] 

5 

1  39  35.27 

11.487 

8  44  40.3 

68.16 

5  22  44.7 

1  43  56.83 

11.518 

9  10  25.6 

67.73 

6 

1  44  11.28 

11.514 

9  11  50.5 

67.68 

6  22  45.3 

1  48  33.61 

11.547 

9  37  25.3 

67J« 

7 

1  48  47.97 

11.543 

9  38  48.8 

67.17 

7  22  46.0 

1  53  11.10 

11.577 

10    4  12.4 

66.68 

8 

1  53  25.37 

11.578 

10    5  34.5 

66.62 

8  22  46.7 

1  57  49.33 

11.609 

10  30  46M 

66.11 

9 

1  58    3.50 

11.605 

10  32    6.8 

66.05 

9  22  47.4 

2    2  28.33 

11.641 

10  57    5.8 

65.51 

10 

2    2  42.40 

11.637 

10  58  24.9 

65.45 

10  22  48.1 

2    7    8.13 

11.675 

11  23  10.7 

64.88 

11 

2    7  22.10 

11.671 

11  24  28.3 

64.82 

11  22  48.8 

2  11  48.75 

11.710 

11  49    0.1 

64J22 

12 

2  12    2.62 

11.706 

11  50  16.2 

64.16 

12  22  49.6 

2  16  30J23 

11.746 

19  14  33.4 

63.53 

13 

2  16  44.00 

11.742 

12  15  47.8 

63.47 

13  22  50.4 

2  21  12.59 

11.784 

19  39  49.7 

estJdi 

14 

2  21  26.26 

11.780 

12  41     2.5 

62.74 

14  22  51.2 

2  25  55.85 

11.823 

13    4  48.4 

62.06 

15 

2  26    9.42 

11.818 

13    5  59.6 

61.99 

15  22  52.0 

2  30  40.06 

11.862 

13  99  28.8 

61.28 

16 

2  30  53.51 

11.857 

13  30  38.2 

61.21 

16  22  52.8 

2  35  25i» 

lliX)2 

13  53  50.1 

60.47 

17 

2  35  38.57 

11.897 

13  54  57.8 

60.40 

17  22  53.6 

2  40  11.38 

11.944 

14  17  51.6 

5963 

18 

2  40  24.60 

11.939 

14  18  57.5 

59.56 

18  22  54.4 

2  44  58.53 

11.986 

14  41  39.6 

58.76 

19 

2  45  11.63 

11.981 

14  42  36.7 

58.69 

19  22  55.3 

2  49  46.71 

12.029 

15    4  52.3 

57i« 

90 

2  49  59.68 

12.024 

15    5  54.6 

57.79 

20  22  56.4 

2  54  35.94 

12.073 

15  97  50.0 

56.93 

21 

2  54  48.78 

12.068 

15  28  50.5 

56.86 

21  22  57.1 

2  59  26.24 

19.117 

15  50  95.1 

55.98 

22 

2  59  38.94 

12.112 

15  51  23.8 

55.90 

22  22  58.0 

3    4  17.61 

19.163 

16  12  36.9 

54.99 

23 

3    i  30.18 

12.158 

16  13  33.7 

54.91 

23  22  58.9 

3    9  10.09 

12.909 

16  34  24.6 

53.97 

24 

3    9  22.51 

12.203 

16  35  19.6 

53.90 

24  22  59.8 

3  14    3j67 

19J256 

16  55  47.6 

52.93 

25 

3  14  15.95 

12.250 

16  56  40.7 

52.85 

25  23    0.8 

3  18  58.37 

12.302 

17  16  45ii 

51.85 

26 

3  19  10.50 

12i296 

17  17  36.3 

51.77 

26  23    1.8 

*3  23  54i21 

19.350 

17  37  166 

60.75 

27 

3  24    618 

12.343 

17  38    5.8 

50.67 

27  23    2.8 

3  28  51.18 

12.396 

17  57  21.1 

49.61 

28 

3  29    2.99 

12.391 

17  58    8.3 

49.53 

28  23    3.8 

3  33  49.29 

12.445 

18  16  58.0 

48.45 

29 

3  34    0.93 

12.438 

18  17  43.4 

48.37 

29  23    4.9 

3  38  48.54 

12.492 

18  36    6.7 

47.26 

30 

3  39    0.00 

12.485 

18  36  50.1 

47.18 

30  23    5.9 

3  43  48i)2 

12.539 

18  54  46.4 

46.04 

31 

3  44    0.21 

12.532 

18  55  27.8 

45.98 

31  23    7.0 

3  48  50.44 

12.587 

19  19  56.4 

44.79 

Junel 

3  49    1.55 

12.579 

19  13  35.9 

44.71 

1  23    8.1 

3  53  53.09 

19633 

19  30  36.1 

43.51 

2 

3  54    4.00 

12.6^ 

19  31  13.7 

43.43 

2  23    9.2 

3  58  56.85 

19.679 

19  47  44.8 

42J») 

3 

3  59    7.57 

12.671 

19  48  20.5 

42.12 

3  23  10.4 

4    4     1.71 

19.796 

20    4  21.8 

40i^ 

4 

4    4  12.23 

12.717 

20    4  55.6 

40.79 

4  23  11.5 

4    9    7.67 

19.771 

20  20  266 

39.51 

5 

4    9  17.98 

12.762 

20  20  58.5 

39.43 

5  23  12.7 

4  14  14.70 

19.815 

20  35  58.4 

38.12 

6 

4  14  24.79 

12.806 

20  36  28.4 

38.05 

6  23  13.9 

4  19  29.78 

12.856 

20  50  566 

36.71 

7 

4  19  32.65 

12.849 

20  51  24.7 

36.64 

7  23  15.1 

4  24  31.89 

12.900 

21    5  20.5 

35.27 

8 

4  24  41.54 

12.891 

21     5  46.9 

35.20 

8  23  16.3 

4  29  49.01 

12.942 

21  19    9.7 

33.81 

9 

4  29  51.42 

12.932 

21  19  34.3 

33.74 

9  23  17.6 

4  34  53.11 

19.982 

21  32  23.5 

:«ut2 

10 

4  35    2i» 

12.972 

21  32  46.3 

32.25 

10  23  18.8 

4  40    5.15 

13.091 

91  45    1.3 

30.81 

11 

4  40  14.08 

13.011 

21  45  22.4 

30.74 

11  23  20.1 

4  45  18.11 

13.058 

21  57    2.6 

20JS8 

12 

4  45  26iM 

13.048 

21  57  22.1 

29.21 

12  23  21.4 

4  50  31.96 

13.094 

22    6  26.9 

27.73 

13 

4  50  40.39 

13.083 

22    8  44.8 

27.67 

13  23  22.7 

4  55  46.66 

13.129 

22  19  13.8 

96.16 

14 

4  55  54.83 

13.118 

22  19  30.1 

26.10 

14  23  24.0 

5    1    9.18 

13.163 

29  29  92.7 

24.57 

15 

5    1  10.08 

13.151 

22  29  37.4 

24.51 

15  23  25.3 

5    6  18.48 

13.195 

22  38  53J2 

22.96 

16 

5    6  26.10 

13.183 

22  39    6.5 

22.90 

16  23  96.7 

5  11  35.52 

13i225 

22  47  44.7 

21.33 

17 

5  11  42.86 

13.213 

22  47  56.6 

21.27 

17  23  28.0 

5  16  53.25 

13J253 

22  55  57.1 

19.69 

18 

5  17    0.31 

13.241 

22  56    7.6 

19.63 

18  23  99.4 

5  22  11.64 

13J279 

23    3  29i) 

18.03 

19 

5  22  18.41 

13.267 

23    3  39.0 

17.98 

19  23  30.8 

5  27  30.63 

13.303 

23  10  22.5 

16.36 

20 

5  27  37.12 

13.291 

23  10  30.5 

16.31 

90  23  32.1 

5  32  50.19 

13.325 

23  16  34.9 

14.67 

21 

5  32  56.38 

13.313 

23  16  41.7 

14.62 

21  23  33.5 

5  38  10.27 

13.346 

23  29    6.6 

12.97 

22 

5  38  1616 

13.334 

23  22  12.4 

12.92 

22  23  34.9 

5  43  30.82 

13.365 

23  26  57.4 

11.26 

;» 

5  43  36.41 

13.352 

23  27    2.1 

11.22 

23  23  36.3 

5  48  51.78 

13.381 

23  31    7.0 

9.54 

24 

5  48  57.06 

13.368 

23  31  10.8 

9.50 

24  23  37.7 

5  54  13.10 

13.395 

23  34  35.2 

7.80 

25 

5  54  18.07 

13.382 

23  34  38.1 

7.77 

25  23  39.1 

5  59  34.73 

13.406 

23  37  21.5 

6.06 

26 

5  59  39.39 

13.393 

23  37  23.6 

6.03 

26  23  40.5 

6    4  56.62 

13.416 

23  39  26.9 

4.33 

27 

6    5    0.96 

13.403 

23  39  27.6 

4.30 

27  23  41.9 

6  10  16.70 

13.423 

23  40  49.3 

2.58 

28 

6  10  22.73 

13.410 

23  40  50.1 

2.55 

28  2:1  43.4 

6  15  40.93 

13.428 

93  41  30.1 

4-0.89 

29 

6  15  44.64 

13.415 

2:}  41  30.3 

+  0.80 

29  23  44.8 

6  21     3i» 

13.430 

93  41  98.7 

^  0.93 

30 

6  21    6.63 

13.417 

23  41  28.5 

-  0.95 

30  23  46.2 

6  26  95.56;  1342^ 

93  40  45.1 

269 

31 

6  26  28.641 13.41(j 

^23  40  44.6 

-2.71 

31  23  47.61  6  31  47.851 13.426 

423  39  19.4 

-  4.45 

T£NUS,  187^ 


9&9i 


Date. 

FOB  WABHINOTOM  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Aaceniion. 

Dlff.  for 
Iboar. 

Apparoot 
DeeUnatton. 

Dlff.  for 
Ihour. 

Mean  Time 
ofTnuialt. 

Aieeniloii. 

Diff.for 
lb.  of 
I/ong. 

Apparent 
DedJnatloii. 

Dlff.  for 

Ibonrof 

Long. 

JoIt  1 

h    m     « 
6  26  28.64 

13!416 

42§  4d  44.6 

-  271 

d     h     m 
1  23  47j6 

b    m     s 
6  31  47.85 

13!426 

42S  3^  i4a 

-4T45 

2 

6  31  50.61 

13.413 

23  39  18.5 

4.46     2  23  49.0 

6  37  10.04 

13.421 

23  37  11.4 

6.21 

3 

6  37  12.49 

13.408 

23  37  10.3 

6.22     3  23  50.5 

6  42  32.06 

13.413 

23  34  21.3 

7.96 

4 

6  42  34.20 

13.400 

23  34  20.0 

7.97     4  23  51.9 

6  47  53.91 

13.403 

23  30  49.0 

9.72 

5 

6  47  55.71 

13.390 

23  30  47.7 

9.72 

5  23  53.3 

6  53  15.46 

13.391 

23  26  34.8 

11.46 

6 

6  53  16.95 

13.378 

23  26  33.6 

11.46 

6  23  54.7 

6  58  36.68 

13.376 

23  21  38^ 

13JW 

7 

6  58  37.85 

13.363 

23  21  37.6 

13J30 

7  23  56.1 

7    3  57.50 

13.358 

23  16    1.0 

14.94 

8 

7    3  58.36 

13.345 

23  16    0.1 

14.93 

8  23  575 

7    9  17.88 

13.339 

23    9  41.8 

16.66 

9 

7    9  18.43 

13.326 

23    9  41.1 

16.65 

9  23  58.9 

7  14  37.75 

13.317 

23    2  41.3 

18.37 

10 

7  14  38.00 

13.304 

83    2  41.0 

18.36 

11 

7  19  57.01 

13.280 

22  55    0.0 

20.05 

11 

0    0.3 

7  19  67.07 

13.293 

22  54  59.9 

20.07 

12 

7  25  15.42 

13J253 

29  46  38.4 

21.74 

12 

0    1.7 

7  25  15.78 

13.266 

22  46  137  Jd 

21.76 

13 

7  30  33.18 

13.226 

22  37  36.4 

23.41 

13 

0    3.0 

7  30  33.84 

13.238 

22  37  35.3 

23.44 

14 

7  35  50.25 

13.196 

22  27  54.5 

25.07 

14 

0    4.3 

7  35  51JiO 

13.208 

22  27  52.8 

25.10 

15 

7  41    6.58 

13.164 

22  17  33.0 

26.71 

15 

0    5.7 

7  41    7.82 

13.176 

22  17  30.5 

26.74 

16 

7  46  22.13 

13.131 

22    6  32.3 

28.34 

16 

0    7.0 

7  46  23.66 

13.143 

22    6  29.0 

28.37 

17 

7  51  36.86 

13.096 

21  54  52.7 

29.95 

17 

0    8.3 

7  51  38.66 

13.108 

21  54  48.6 

29.98 

18 

7  56  50.73 

13.060 

21  42  34.8 

31.54 

18 

0    9.6 

7  56  52.81 

13.072 

21  42  29.8 

31.57 

19 

8    2    3.71 

13.022 

21  29  39.0 

33.11 

19 

0  10.9 

8    2    6.06 

13.033 

21  29  33.0 

33.15 

20 

8    7  15.77 

12.963 

21  16    5.7 

34.65 

20 

0  12.1 

8    7  18.39 

12.994 

21  15  58.7 

34.70 

21 

8  12  26.88 

12.943 

21     1  55.5 

36.18 

21 

0  13.4 

8  12  29.76 

12.954 

21     1  47.5 

36.23 

22 

8  17  37.02 

12.901 

20  47    9.0 

37.69 

22 

0  14.6 

8  17  40.15 

12.912 

20  46  59.8 

37.74 

23 

8  22  4&15 

12.859 

20  31  46.4 

39.18 

23 

0  15.8 

8  22  49.53 

12i)69 

20  31  36.2 

39J22 

24 

8  27  biM 

iUJdie 

20  15  48.6 

40.64 

24 

0  17.0 

8  27  57.89 

12J^ 

20  15  37.1 

40.69 

25 

8  33    1.32 

12.772 

19  59  15.9 

42.08 

25 

0  18.2 

8  33    5.19 

12.782 

19  59    3.1 

42.13 

26 

8  38    733 

12.728 

19  42    8.9 

43.49 

26 

0  19.3 

8  38  11.42 

12.737 

19  41  54.9 

43.54 

27 

8  43  12J% 

12.682 

19  24  28.3 

44.88 

27 

0  20.5 

8  43  16.57 

12.691 

19  24  13.0 

44.93 

28 

8  48  16.09 

12.637 

19    6  14.8 

46.24 

28 

0  21.6 

8  48  20.62 

12.646 

19    5  58.1 

46.30 

29 

8  53  18.82 

12.590 

18  47  28.8 

47.58 

29 

0  22.7 

8  53  23.57 

12.599 

18  47  10.8 

47.63 

30 

8  58  20.44 

12.544 

18  28  11.1 

48.89 

30 

0  23.8 

8  58  25.39 

12.553 

18  27  51.7 

48.94 

31 

9    3  20.93 

12.497 

18    8  29.2 

50.17 

31 

0  24.8 

9    3  26.09 

12.505 

18    8    1.4 

50.23 

Aug.l 

9    8  20.30 

12.450 

17  48    2.9 

51.43 

1 

0  25.9 

9    8  25.65 

12.458 

17  47  40.7 

51.49 

2 

9  13  18.53 

12.403 

17  27  13.7 

52.65 

2 

0  26.9 

9  13  24.08 

12.411 

17  26  50.1 

52.71 

3 

9  18  15.64 

12.356 

17    5  55.4 

53.85 

3 

0  27.9 

9  18  21.37 

12.364 

17    5  30.4 

53.91 

4 

9  23  11.61 

12.309 

16  44    8.7 

55.02 

4 

0  28.9 

9  23  17.53 

12.317 

16  43  42.2 

55.06 

5 

9  28    6.45 

12.261 

16  21  biJi 

56.16 

5 

0  29.9 

9  28  12.54 

12J969 

16  21  26.2 

56.22 

6 

9  33    0.16 

12J314 

15  59  19.8 

57.27 

6 

0  30.8 

9  33    6.42 

12J221 

15  58  43.4 

57.33 

7 

9  37  52.74 

12.168 

15  36    5.1 

58.35 

7 

0  31.7 

9  37  59.17 

12.175 

15  35  34.2 

58.41 

8 

9  42  44.20 

12.122 

15  12  31.6 

59.41 

8 

0  32.6 

9  42  50.80 

12.129 

15  11  59.5 

59.46 

9 

9  47  34.57 

12.076 

14  48  33.7 

60.43 

9 

0  33.5 

9  47  41.32 

12.082 

14  47  59.9 

60.48 

10 

9  52  23.65 

12.031 

14  24  11.4 

61.41 

10 

0  34.4 

9  52  30.76 

12.037 

14  23  36JI 

61.48 

11 

9  57  12.06 

11.987 

13  59  25.7 

62.37 

11 

0  35.3 

9  57  19.1 1 

11.993 

13  58  49.0 

62.43 

12 

10    1  59.21 

lliM3 

13  34  17.4 

63.30 

12 

0  36.2 

10    2    6.41 

11.949 

13  33  39.3 

63.36 

13 

10    6  45.33 

11.900 

13    8  47.1 

64.20 

13 

0  37.0 

10    6  52.66 

11.906 

13    8    7.5 

64ii6 

14 

10  11  3043 

11.858 

12  42  55.6 

65.07 

14 

0  37.8 

10  11  37.89 

11.863 

12  42  14.6 

65.13 

15 

10  16  14.53 

11.818 

12  16  43.6 

65.91 

15 

0  38:6 

10  16  22.13 

11.822 

12  16    1.3 

65.97 

16 

10  20  57.67 

11.778 

11  50  11.9 

66.72 

16 

0  39.3 

iO  21    5.40 

11.783 

11  49  28.2 

66.77 

17 

10  25  39.88 

11.740 

11  23  21.2 

67.50 

17 

0  40.1 

10  25  47.73 

11.745 

11  22  36.1 

67.55 

18 

10  30  21.17 

11.702 

10  56  13.2 

68.24 

18 

0  40.8 

10  30  29.15 

11.707 

10  55  25.7 

68.30 

19 

10  35    1.58 

11.666 

10  28  45.6 

68.96 

19 

0  41.6 

10  35    9.68 

11.671 

10  27  57.8 

69.01 

20 

10  39  41.15 

11.631 

10    1    2.2 

69.64 

20 

0  42.3 

10  39  49.36 

11.636 

10    0  13.1 

69.70 

21 

10  44  19iX) 

11.598 

9  33    26 

70.30 

21 

0  43.0 

10  44  28.22 

11.603 

9  32  12.2 

70.35 

22 

10  48  57.87 

11.566 

0    4  47.7 

70.93 

22 

0  43.7 

10  49    6.30 

11.571 

9    3  56.0 

70.98 

23 

10  53  35.09 

11.536 

8  ;16  18.0 

71.53 

23 

0  44.4 

10  53  43.62 

11.540 

8  35  25.0 

71.58 

24 

10  58  11.60 

11.507 

8    7  34.3 

72.10 

24 

0  45.1 

10  58  20.23 

11.511 

8    6  40.1 

72.15 

25 

11    2  47.43 

1M80 

7  38  37.3 

72.63 

25 

0  45.7 

11    2  56.17 

11.484 

7  37  42.0 

72.68 

26 

11    7  22.62 

11.454 

7    9  27.9 

73.14 

26 

0  46.3 

11    7  31.47 

11.458 

7    8  31.4 

73.19 

27 

11  11  57.21 

11.430 

6  40    6.6 

73.62 

27 

0  47.0 

11  12    6.16 

11.434 

6  39    8.9 

73.66 

28 

11  16  31.24 

11.407 

6  10  34.2 

74.05 

28 

0  47.6 

11  16  40.29 

11.411 

6    9  35.4 

74.11 

29 

11  21     4.73 

11.385 

5  40  51.5 

74.48 

29 

0  48.2 

11  21  13.88 

11.389 

5  39  51.6 

74.53 

30 

11  25  37.74 

11.366 

5  10  59.1 

74.87 1 30 

0  48.8 

11  25  46.99 

11.370 

5    9  58J2 

74.91 

U  -  fflL 

U  30.  10429 

11.348 

.1.  4  40  57.7 

-.75J22]31 

0  49.4 

U  30  19.64 

11.352 

^4  39  55.8 

-75.27 

Sft6 
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1                         FOE  MEBUMAV  TBAi»lT* 

1 

Ascongion. 

DUr.for 
Ifaonr. 

Appanm 
DeclioatloD. 

Diftfor 

I  hour. 

MeuTlM 
•fTvHiaiL 

Ajpanjnt 
AscraslMi. 

DUr.  for 
Ih.of 
Long. 

ABMWB&t 

D<M4liMllon. 

DMLiir 

1  hour  of 
Loag. 

6»pt.l 

b     B      H      1       B 

11  34  49.49,11^] 

C         1         01 

4-  4  10  48.;j 

\  -7^'.55 

d 
1 

h     m 

0  5ac 

b    m     ■ 
1  11  34  51.87 

'  1L33S 

>*i  U&^ 

1  -75'i» 

2 

U  39  14J9i  11.31C 

i      3  40  31.;] 

\     75.84 

2 

0  50.6 

;  11  39  23.74 

11.326 

1      3  39  27.4 

75.88 

3  11  43  45Ji»l 

11.30S 

[      3  10    7.7 

'     76.11 

3 

6  51.S 

1  11  43  55.96 

;  11.307 

3    9    2.d 

76.15 

4 

11  48  1674 

11J291 

9  39  38.S 

\     76.34 

4 

6  51.g 

1  11  48  26.4€ 

t  11J29S 

2  38  32.;j 

76.:J8 

5 

11  59  47.61 

lliS8S 

!      9    9    3.5 

76.54 

5 

6  52.3 

11  52  57.45 

>  11.28$ 

2    7  56.7 

76...8 

6 

11  57  18.96 

11.973 

\      1  38  94.S 

76.71 

e 

0  59.9 

11  57  98iH 

)  11.277 

1  37  16.6 

76.75 

7 

19    1  48.7;] 

i  11.967 

1     7  41Ja 

76.85 

7 

0  53.5 

12    1  58.77 

11.271 

1    6  32.7 

76.89 

8 

19    6  19X)6'  11.96S 

I     0  36  55.^ 

76.96 

8 

e  54.0 

12    6  2990 

11.266 

0  35  45.9 

77.00 

9 

12  10  49.80 

11.259 

4-  0    6    &9 

77.04 

9 

0  54.6 

19  10  59.54 

11.263 

«  0    4  56.8 

77.C8 

10 

12  15  19.48 

11.257 

-  0  24  43.0 

77.10 

10 

0  55.1 

12  15  29.83 

11.261 

>  0  95  53^ 

77.12 

11 

12  19  49.65 

11.258 

0  55  33.6 

77.11 

11 

0  55.7 

12  20    0.10 

11.262 

0  56  45J2 

77.13 

12 

19  24  19^ 

1IJ960 

1  96  94.2 

77.10 

12 

0  56.3 

12  24  30.40 

11.264 

1  27  36-5 

77.12 

13 

19  28  50.12 

11^^64 

1  57  14J2 

77.05 

13 

0  56.8 

12  29    0.78 

11.268 

1  58  97.2 

77.08 

14 

19  33  20^1  nj27e 

9  98    2.8 

76.98 

14 

0  57.3 

12  33  31.98 

lliJ74 

2  99  16^ 

77.01 

15 

12  37  51.06  iiinr 

2  58  49.3 

76.88 

15 

0  57.9 

12  38    1.95 

IIJ^2 

3    0    3j6 

76.90 

S6 

12  49  21.82 

11.287 

3  99S2.9 

76.74 

16 

0  58.5 

12  42  32.82 

11.992 

3  30  47.8 

76.77 

17 

12  46  52.83 

11.298 

4    0  13.0 

76.58 

17 

0  59.0 

12  47    3.95 

11.303 

4     1  28.4 

'76.G0 

18 

12  51  24.13 

11.311 

4  30  48.7 

76.;i8 

16 

0  59.6 

12  51  35.87 

11.316 

4  82    4.7 

76.41 

19 

12  55  55.76!  11.326 

5    1  19.4 

76.17 

19 

1    0.2 

12  56    7.14 

11.331 

5    2  35i> 

76.18 

90 

13    0  97.78j  11.343 

5  81  44.4 

75.90 

90 

1    0.8 

13    0  39.98 

11.342 

5  33    14 

75il2 

91 

13    5    0.23 

11.362 

6    2    3.0 

75.62 

21 

1     1.4 

13    5  11.86 

11.367 

6    3  20.3 

7564 

92 

13    9  33.15 

11.382 

6  32  14.3 

75.31 

99 

1    9.0 

13    9  44.91 

11.388 

6  33  32.1 

75.32 

93 

13  14    6.58 

11.404 

7    2  17.7 

74.96 

93 

1    9.6 

13  14  18.48 

11.410 

7    3  3.'».9 

74.98 

94 

13  18  40.57 

11.498 

7  32  12^3 

74.58 

94 

J     8.2 

13  18  52.61 

11.434 

7  33  31.1 

74.60 

95 

13  23  1545 

11.454 

8    1  57.8 

74.18 

95 

1    3.8 

13  23  97.34 

11.460 

8    3  16.8 

74.19 

96 

13  97  50.37 

11.481 

8  31  33.0 

73.74 

96 

1    4.5 

13  98    9.71 

11.487 

8  39  52.3 

73.75 

97 

13  32  2636 

11.510 

9    0  57.2 

78.27 

97 

1    5.1 

13  82  88.76 

11.517 

9    2  16.8 

73.28 

98 

13  37    2.87 

11.541 

9  30    9.8 

72.76 

98 

1    5.8 

13  37  15.54 

11.548 

9  31  29.6 

72.77 

99 

13  41  40J23 

11.573 

9  59    9.9 

72.23 

99 

1    6.5 

13  41  53.08 

11.580 

10    0  30.0 

72.24 

80 

13  46  18.37 

11.607 

10  97  56.8 

71.66 

30 

1     7.2 

13  46  31.39 

11.614 

10  29  17.1 

71.67 

Oct.  1 

13  50  57.34 

11.641 

10  56  29.7 

71.06 

1 

1    6.0 

l3  51  10.54 

11.649 

10  57  50.1 

71.07 

2 

13  55  37.17 

11j678 

11  94  47.8 

70.43 

2 

1    8.7 

13  55  50.55 

Ilj6d6 

11  26    8.5 

70.43 

3 

14    0  17.88 

11.715 

11  52  50.3 

69.76 

3 

1     9.5 

14    0  31.45 

11.723 

U  54  11.1 

69.77 

4 

14    4  55.51 

11.754 

19  90  36.5 

69.07 

4 

1  10.2 

14    5  13.96 

11.762 

12  21  57.3 

69.07 

5 

14    9  49.08 

11.794 

12  48    5Ji 

68.33 

5 

1  11.0 

14    9  56.03 

11.802 

12  49  26.3 

68.33 

6 

14  14  95.63 

11.835 

13  15  16.5 

67.57 

6 

1  11.7 

14  14  39.78 

11.844 

13  16  37.3 

67.56 

7 

14  19  10.18 

11.878 

13  49    8.7 

66.77 

7 

1  12.5 

14  19  94.54 

11.887 

13  43  29.4 

66.76 

8 

14  93  55.75 

11.990 

14    8  41.4 

65.93 

8 

1  13.4 

14  24  10.34 

lli)29 

14  10    2.0 

65.93 

9 

14  98  49.38 

11.965 

14  34  53.7 

65.07 

9 

1  14.2 

14  28  57.18 

11.974 

14  36  14.1 

65.06 

to 

14  33  80.07 

19.010 

16    0  44.8 

64.17 

10 

1  15.1 

14  33  45.11 

19.020 

15    2    5.1 

64.16 

11 

14  38  18.87 

19.056 

15  26  14.0 

63.24 

11 

1  15.9 

14  38  84.13 

19.066 

15  97  34.0 

63.23 

12 

14  43    8.78 

12.103 

15  51  20.5 

69.98 

19 

1  16.8 

14  43  24.98 

19.113 

15  59  40.2 

62.26 

13 

14  47  59.83 

12.151 

16  16    3.3 

61.98 

13 

1  17.8 

14  48  15.58 

19.161 

16  17  92.8 

61.26 

14 

14  59  59.05 

12.200 

16  40  21.9 

60.25 

14 

1  18.7 

14  53    8.05 

12.210 

16  41  40.9 

60.23 

15 

14  57  45.44 

12iM9 

17    4  15.8 

59.19 

15 

1  19.6 

14  58     1.70 

12.260 

17    5  33.9 

59.17 

16 

15    9  40.02 

19J299 

17  27  42.9 

58.09 

16 

1  90.6 

15    9  56.5r> 

12.310 

17  29    1.0 

58.07 

17 

15    7  35.80 

19.349 

17  50  43.8 

56.97 

17 

1  91.6 

15    7  52.60 

12.360 

17  52    1.3 

56.«)4 

18 

15  19  3279 

19.400 

18  13  17.3 

55.81 

18 

1  29.6 

15  19  49.88 

12.411 

18  14  34.2 

55.78 

19 

15  17  31.01 

12.451 

18  35  22.6 

54.62 

19 

1  93.6 

15  17  48.38 

12.463 

18  36  38.8 

54.59 

90 

15  22  30.46 

19.503 

18  56  59.0 

53.40 

90 

1  94.7 

15  29  48.11 

19US15 

18  58  14.3 

53.:)6 

HI 

15  27  31.14 

19.554 

19  18    5.7 

09.14 

91 

1  93.8 

15  27  49.09 

19.567 

19  19  20.1 

52.1 ) 

92 

15  39  33.06 

19i>06 

19  .38  41.8 

50.86 

99 

1  26.9 

15  32  51.31 

12.619    19  .39  .'V5.4 

5.).82 

93 

15  37  36.21 

19.657 

19  58  46.9 

49.54 

93 

1  98.0 

15  37  54.77 

12.670    19  59  5U.5 

49  5 ) 

94 

15  49  40.60 

12.708 

90  18  20.0 

48.20 

94 

1  99.1 

15  42  59.47 

12.722    20  19  31J> 

48.1.') 

95 

15  47  46.21 

12.759 

20  37  23.4 

46.82 

25 

1  30.3 

15  48    5.41 

12.773    20  ;«  30.8 

46.77 

26 

15  52  53.04 

12.810 

20  i>5  47.5 

45.44 

96 

1  31.4 

15  53  19.56 

12.824 

20  56  56.6 

45.36 

1 
1 

27 

15  58    1.07 

12.859 

21  13  40.5 

43.98 

27 

1  32.6 

15  58  20.03 

19.873 

21  14  48.3 

43.92 

28 

16    3  10.29 

12.908 

21  30  58.6 

42.52 

98 

1  33.8 

16    3  .30.48 

12.922    21  32    5.0 

42.45 

29 

16    8  20.67 

12.956 

21  47  41.2 

41.02 

99 

1  35.1 

16    8  41.20 

12.9701   21  48  46.1 

40.06 

30 

16  13  39.19 

13.003 

29    8  47.6 

39.50 

30 

1  36.3 

16  13  53.07 

13.0181   99    4  50.9 

39.43 

1 

31 

Id  16  44.83 

18U)49 

99  19  17i2 

37i)5 

31 

1  37.6 

16  19    606 

13.064    99  90  19£     37.88 

92 

1«  93  58.86*  13iI94l^a»  34    0.21 

•416^7 

;39 

1  38.91 

16  94  20.14 

13.1091  -99  35    9*1  -36.30 
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FOR  MESmiAN  TBAK8IT. 

Aitoenalou. 

Dtfciar 

Iboor. 

ApMient 
D«eBn«yao. 

DUr.  for 
Ihoiir. 

Mean  Ttee 
of  Transit 

Aieenition. 

DiAfor 
lb.  of 
Long. 

Apparent 
j>eckinaUon. 

D!ff.  for 

1  boor of 

Umg. 

Nov.l 

b    m      H 
16  23  58.56 

13*094 

^^M  9.2 

-36'.37 

d 
1 

b     m 
1  38.9 

h    m      M 
16  24  20.14 

13*109 

.2^3^    9.1 

-^iso 

2 

16  29  13.35 

13.1*37 

22  48  23.1 

34.77 

2 

1  40.2 

16  29  35i29 

13.ie2 

22  40  21.1 

34.69 

3 

16  34  29.15 

13.179 

23    1  58.3 

33.14 

3 

1  41.5 

16  34  51.45 

13.194 

23    2  54.2 

33.06 

4 

16  39  45.92 

13.218 

23  14  54.0 

31.49 

4 

1  42.8 

16  40    8.58 

13.233 

23  15  47.8 

31.40 

5 

16  45    3.6:) 

13.256 

23  27    9.8 

29.81 

5 

1  44.2 

16  45  26.65 

13.271 

23  26    1.3 

29.72 

6 

16  50  22J92 

13.292 

23  38  45.0 

28.11 

6 

1  45.6 

16  50  45.60 

13.307 

23  39  34  i» 

28.01 

7 

16  55  41.64 

13.326 

23  49  39.2 

26.40 

7 

1  46.9 

16  56    5.39 

13.341 

23  50  26.1 

26.29 

B 

17    1     1.80 

13.357 

23  59  52.0 

24.66 

8 

1  48.3 

17    1  25.97 

13.372 

24    0  36.3 

24.55 

9 

17    6  22.8U 

I3.3S7 

24    9  22.8 

22.90 

9 

1  49.7 

17    6  47.28 

13.402 

24  10    4.5 

22.79 

10 

17  It  44.44 

13.414    24  18  11.2 

21.12 

10 

1  51.1 

17  12    9.28 

13.429 

24  18  50.1 

21.01 

11 

17  17    6.69 

13.439    24  26  167 

19.33 

11 

1  52.5 

17  17  31.90 

13.454 

24  26  52.8 

19.21 

12 

17  22  29.51 

13.461 

24  33  39.0 

17,52 

12 

1  54.0 

17  22  55.09 

13.476 

24  34  12.1 

17.40 

13 

17  27  52.84 

13.481 

24  40  17.8 

15.70 

13 

1  55.4 

17  28  18.79 

13.496 

24  40  47.8 

15.57 

14 

17  33  16.62 

13.499 

24  46  12.8 

13.87 

14 

1  56.9 

17  33  42.93 

13.514 

24  46  39.6 

13.r3 

15 

17  38  40.78 

13.513    24  51  23.6 

12.03 

15 

1  58.4 

17  39    7.45 

13.528 

24  51  47.1 

11.89 

16 

17  44    5.27 

13.526    24  55  50.1 

10.17 

16 

1  59.8 

17  44  32.29 

13i>41 

24  56  10J2 

10.03 

17 

17  49  30.01 

13.535 

24  59  32.0 

8.31 

17 

2    1.3 

17  49  57.38 

13.550 

24  59  48.6 

8.16 

18 

17  54  54.95 

13.542 

25    2  29.1 

6.44 

18 

2    2.8 

17  55  22.67 

13.556 

25    2  42.1 

6iK) 

19 

18    0  20.02 

13.546 

25    4  41.3 

4.67 

19 

2    4.3 

16    0  48.08 

13.560 

25    4  50.6 

4.41 

20 

18    5  45.16 

13.547 

25    6    8.5 

2.70 

20 

2    5.7 

18    6  13.56 

13.561 

25    6  13.9 

2.53 

21 

18  11  10.30 

13.546 

25    6  50.6 

-  0.82 

21 

2    7.2 

18  11  39.03 

13.560 

25    6  52.1 

-  0.65 

22 

18  16  35.36 

13.541 

25    6  47.6 

+  1.06 

22 

2    8.7 

18  17    4.42 

13.555 

25    6  45.1 

+  1.23 

23 

18  22    0.29 

13.534 

25    5  59.5 

2.95 

23 

2  10J2 

18  22  29.67 

13.548 

25    5  52.9 

3.12 

24 

18  27  25.00 

13.524 

25    4  26.2 

4.82 

24 

2  11.7 

18  27  54.69 

13.537 

25    4  15.4 

5.00 

25 

18  32  49.43 

13.511 

25    2    7.8 

6.70 

25 

2  13.2 

18  33  19.42 

13.524 

25    1  52.7 

6.88 

26 

18  38  13.52 

13.495 

24  59    4.5 

8.57 

26 

2  14.7 

18  38  43.80 

13.507 

24  56  45.1 

8.75 

27 

18  43  '37.19 

13.476 

24  55  16.4 

10.43 

27 

2  16.1 

18  44    7.75 

13.488 

24  54  52S 

10.62 

28 

18  49    0.37 

13.454 

24  50  43.6 

12.29 

28 

2  17.5 

18  49  31.20 

13.465 

24  50  15.3 

12.48 

29 

18  54  2:3.00 

13.430 

24  45  26.4 

14.14 

29 

2  18.9 

18  54  54.09 

13.441 

24  44  53.5 

14.33 

30 

18  59  45.00 

13.402 

24  39  24.9 

15.96 

30 

2  20.4 

19    0  16.35 

13.412 

24  38  47.4 

16.17 

Dec.  1 

19    5    6.31 

13.372 

24  32  39.5 

17.78 

1 

2  21.8 

19    5  37.90 

13.382 

24  31  57.3 

18.00 

2 

19  10  26.86 

13.339 

24  25  10.4 

19.61 

2 

2  23J2 

19  10  58.67 

13.348 

24  24  23.4 

19.81 

3 

19  15  46.58 

13.303 

24  16  58.0 

21.41 

3 

2  24.6 

19  16  18.61 

13.312 

24  16    6.2 

21.61 

4 

19  21     5.42 

13.265 

24    8    2.6 

23.20 

4 

2  26.0 

19  21  37.66 

13.273 

24    7    6.0 

23.40 

5 

19  26  23.31 

13.224 

23  58  24.6 

24.96 

5 

2  27.3 

19  26  55.74 

13i232 

23  57  23.2 

25.16 

6 

19  31  40.18 

13.181 

23  48    4.5 

26.71 

6 

2  28.6 

19  32  12.80 

13.188 

23  46  58.2 

26.91 

7  19  36  55.99 

13.135 

23  37    2.7 

28.43 

7 

2  30.0 

19  37  28.79 

13.142 

23  35  51.5 

28.63 

8   19  42  10.68 

13.088 

23  25  19.8 

30.13 

8 

2  31.3 

19  42  48.65 

13.094 

23  24    3.7 

30.34 

9 

19  47  24.20 

i3.o:fc> 

23  12  56.3 

31.81 

9 

2  32.5 

19  47  57.32 

13.044 

23  11  35.3 

32.02 

10 

19  52  36.50 

12.986 

22  59  52.7 

33.47 

10 

2  33.8 

19  53    9.77 

12.992 

22  58  26.8 

33.68 

11 

19  57  47.53 

12.932 

22  46    9.7 

35.11 

11 

2  35.0 

19  58  20.94 

12.937 

22  44  38.8 

35.31 

12 

20    2  57.26 

12.877 

22  31  47.6 

36.72 

12 

2  362 

20    3  30.78 

12.881 

22  30  11.8 

36.92 

13 

20    8    5.64  12.821 

22  16  47i2 

38.30 

13 

2  374 

20    8  39.27 

12.824 

22  15    6.5 

38.50 

14 

20  13  12.65 

12.762 

22    1    9.1 

39.86 

14 

2  38.6 

20  13  4638 

12.766 

21  59  23.5 

40.06 

15 

20  18  18.25 

12.703 

21  44  54.0 

41.39 

15 

2  3S).8 

20  18  52.06 

12.706 

21  43    3.6 

41.59 

16 

20  23  22.40 

12.643 

21  28    2.4 

42.89 

16 

2  40.9 

20  23  56.30 

12.646 

21  26    7.2 

43.09 

17 

20  28  25.11 

12.582 

21  10  35.1 

44.37 

17 

2  42.0 

20  28  59.07 

12.584 

21    8  35.2 

44.56 

18 

20  33  26.32 

12.520 

20  52  32.8 

45.81 

18 

2  43.1 

20  34    0.34 

12.522 

20  50  28.2 

46.01 

19 

20  38  26.05 

12.457 

20  33  56.2 

47.23 

19 

2  44.1 

20  39    0.11 

12.459 

20  31  46.9 

47.42 

20 

20  43  24.25 

12.393 

20  14  45.9 

48.61 

20 

2  45.1 

20  43  58.35 

12.394 

20  12  32.0 

48.80 

21 

20  48  20.92 

12.3J>'} 

19  55    2.7 

49.97 

21 

2  46.1 

20  48  55.05 

12.329 

19  52  44.2 

50.16 

22 

20  53  16.04 

12.264 

19  34  47.4 

51.29 

22 

2  47.1 

20  53  50.19 

12.264 

19  32  24.3 

51.48 

23 

20  58    9.61 

12.200 

19  14    0.6 

52.59 

23 

2  48.1 

20  58  43.77 

12.200 

10  11  33.0 

52.77 

24 

21     3    1.62 

12.134 

16  52  43.1 

53.85 

24 

2  49.0 

21    3  35.78 

12.134 

18  50  11.2 

54.03 

25 

21     7  52.06 

12.069 

18  30  55.7 

55.0!) 

25 

2  49.9 

21    8  26.21 

12.068 

18  28  19.6 

55.26 

26 

21  12  40.93 

12.003 

18    8  39.1 

56.28 

26 

2  50.7 

21  13  15.07 

12.002 

18    5  58.8 

56.46 

27 

21  17  28.22 

11.938 

17  45  54.0 

57.45 

27 

2  51.6 

21  18    2.35 

11.937 

17  43    9.6 

^I S? 

2Q 

21  22  13.93 

11.872 

17  22  41.3 

58.50 

28 

2  52.4 

21  22  48.03 

11.871 

17  19  52.9 

58.75 

29 

21  26  58.07 

11.806 

16  59    1.8 

59.69 

29 

2  53.2 

21  27  32.13 

11.805 

16  56    9.4 

59.85 

30 

21  31  40.621 11.740 

16  34  56.3 

60.76 

30 

2  54.0 

21  m  14.65 

11.739 

16  32    0.0 

60.92 

31   21  36  21.61  11 J675 

16  10  25.5 

61.79 

31 

2  54.7 

21  36  55.59 

11.673 

16    7  25.4 

61.95 

32  21  4»     1   n  11.610  -t5  45*30  3 

462.79 1 32 

2  55.4  21  41  34.94' 11.607 

-15  42  96.5 

^.f62.94 
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Date. 
1672. 

FOR  WASHINGTON  MEAN  NOON. 

FOB  MEBIDIAM  TRANSIT,                          1 

Apparent 
ABceniion. 

Dtff.  for 
Ihour 

Apparent 
Declination. 

Diff.for 
1  hoar. 

Mean  Time 
of  Traniilt. 

Apparent 

Rigbt 
AiKsenaion. 

Diff.for 

aii.of 

Long. 

Apparent 

Diff.  ft*r ' 
1  boar  of* 
Lou;. 

h     m      « 

M 

O         /          // 

-18    6  58.6 

II 

d 

h     m 

h    m     ■ 

• 

O         1          II 

II 

Jan.  ] 

21     2    9.06 

+7.920 

+34.35 

1 

2  19.4 

21    2  27.46 

+7.914 

-18    5  38.7 

+34.38 

2 

21    5  18.92 

7.901 

17  53    8.5 

34.83 

2 

2  18.6 

21     5  37.17 

7.895 

17  51  48.0 

34.85! 

3 

21     8  28.32 

7.883 

17  39    7.1 

35.29 

3 

2  17.8 

21    8  46.43 

7.877 

17  37  46.0 

35.321 

4 

21  11  37.28 

7.864 

17  24  54.6 

35.75 

4 

2  17.0 

21  11  55.25 

7iJ58 

17  23  32.9 

35.77' 

5 

21  14  45.80 

7.846 

17  10  31.2 

36.20 

5 

2  16i2 

21  15    3.62 

7.840 

17    9    9.0 

36.22 

6 

21  17  53.88 

7.827 

16  55  57.1 

36.64 

6 

2  15.4 

21  18  11.55 

7.821 

16  54  34.4 

36.66 

7 

21  21     1.52 

7.809 

16  41  12.5 

37.07 

7 

2  14.6 

21  21  19.04 

7.803 

16  39  49.3 

37.09 

8 

21  24    8.72 

7.790 

16  26  17.6 

37.50 

8 

2  13.8 

21  24  26.09 

7.785 

16  24  53.9 

37.52 

9 

21  27  15.47 

7.772 

16  11  12.6 

37.92 

9 

2  13.0 

21  27  32.70 

7.766 

16    9  48.5 

37.93 

10 

21  30  21.78 

7.753 

15  55  57.7 

36.32 

10 

2  12.1 

21  30  38.85 

7.747 

15  54  33.2 

38.34 

11 

21  33  27.63 

7.734 

15  40  33.1 

38.72 

11 

2  11.3 

21  33  44.55 

7.728 

15  39    8.3 

38.73 

12 

21  36  33.02 

7.715 

15  24  59.1 

39.11 

12 

2  10.4 

21  36  49.79 

7.7i>9 

15  23  34.1 

39.12 

13 

21  39  37.96 

7.696 

15    9  15i) 

39.49 

13 

2    9.6 

21  39  54.58 

7.690 

15    7  50.6 

39.50 

14 

21  42  42.45 

7.677 

14  53  23.6 

39.87 

14 

2    8.7 

21  42  58.91 

7.671 

14  51  58.1 

39.87 

15 

21  45  46.48 

7.659 

14  37  22.5 

40.23 

15 

2    7.8 

21  46    2.80 

7.653 

14  35  56.8 

4U.24 

16 

21  48  50.08 

7.641 

14  21  12.7 

40.58 

16 

2    6.9 

21  49    6.24 

7.634 

14  19  46.8 

40.59 

17 

21  51  53.23 

7.623 

14    4  54.6 

40.92 

17 

2    6.1 

21  52    9.24 

7.616 

14    3  28.5 

40.93 

18 

21  54  55.95 

7.604 

13  48  28.3 

41.26 

18 

2    5.2 

21  55  11.80 

7.597 

13  47    2.2 

41.26 

19 

21  57  58.21 

7.585 

13  31  54.2 

41.59 

19 

2    4.2 

21  58  13.91 

7.578 

13  30  28.0 

41.59 

20 

22    1    0.01 

7.566 

13  15  12.2 

41.91 

20 

2    3.3 

22    1  15.56 

7.660 

13  13  46.0 

41.90 

21 

22    4     1.37 

7.548 

12  58  22.7 

42.22 

21 

2    2.4 

22    4  16.77 

7.542 

12  56  56.6 

42.21 

22 

22    7    2.30 

7.530 

12  41  26.1 

42.51 

22 

2    1.5 

22    7  17.55 

7.524 

12  40    0.0 

42.51 

2:) 

22  10    2.81 

7.512 

12  24  22.3 

42.80 

23 

2    0.6 

22  10  17.90 

7.506 

12  22  56.3 

42.80' 

24 

22  13    2.89 

7.494 

12    7  11.6 

43.09 

24 

1  59.6 

22  13  17.82 

7.488 

12    5  45.7 

43.08 

25 

22  16    2.54 

7.476 

11  49  54.3 

43.36 

25 

1  58.7 

22  16  17.32 

7471 

11  48  28.6 

43.35 

26 

22  19    1.78 

7.459 

11  32  30.6 

43.63 

26 

1  57.7 

22  19  16.41 

7.454 

11  31     5.0 

43.61 

27 

22  22    0.62 

7.442 

11  15    0.7 

43.88 

27 

1  56.H 

22  22  15.10 

7.437 

11  13  35.2 

43.87 

28 

22  24  59.06 

7.426 

10  57  24.6 

44.12 

28 

1  55.8 

22  25  13.39 

7.420 

10  55  59.4 

44.11 

29 

22  27  57.11 

7.410 

10  39  42.7 

44.36 

29 

1  54.8 

22  28  nasi 

7.404 

10  38  17.8 

44.35 

30 

22  30  54.77 

7.395 

10  21  55.2 

44.60 

30 

1  53.8 

22  31     8.79 

7.389 

10  20  30.6 

44.58. 

1 

31 

22  33  52.06 

7.37«J 

10    4    2.3 

44.82 

31 

1  52.8 

22  34    5.93 

7.373 

10    2  38.0 

44.80  ] 

Feb.l 

22  36  48.98 

7.364 

9  46    4.0 

45.03 

1 

1  51.8 

22  37    2.70 

7.358 

9  44  40.1 

45.02 

2 

22  39  45.53 

7.349 

9  28    0.7 

45.24 

2 

1  50.8 

22  39  59.11 

7.343 

9  26  37.1 

45.22 

.      3 

22  42  41.73 

7.334 

9    9  52.7 

45.44 

3 

1  49.8 

22  42  55.16 

7.328 

9    8  29.4 

45.42 

4 

22  45  37.58 

7.32v) 

8  51  4;).0 

45.63 

4 

1  48.8 

22  45  50.85 

7.314 

8  50  17.2 

45.69 

22  48  33.08 

7.336 

8  33  22.8 

45.81 

5 

1  47.8 

22  48  46.21 

7.330 

8  32    0.5 

45.78 

6  22  51  28.26 

7.292 

8  15     1.5 

45.98 

6 

1  46.8 

22  51  41.24 

7.286 

8  13  39.6 

45.!I5 1 

7 

22  54  23.10 

7.278 

7  56  36.2 

46.14 

7 

1  45.8 

22  54  35.93 

7.272 

7  55  14ii 

46.12 

8 

22  57  17.62 

7.264 

7  38    6.9 

46.29 

8 

1  44.7 

22  57  30.30 

7.2^9 

7  36  46.1 

46.27 

9 123    0  11.83 

7.251 

7  19  34.1 

46.44 

9 

1  43.7 

23    0  24.36 

7.246 

7  18  13.9 

46.41  j 

10 

23    3    5.71 

7.238 

7    0  58.0 

46.58 

10 

1  42.6 

23    3  18.10 

7.233 

6  59  38.3 

46.55 

U 

23    5  59.29 

7.226 

6  42  18.7 

46.71 

11 

1  41.6 

23    6  11.53 

7.220 

6  40  59.6 

46.671 

12 

23    8  52.57 

7.213 

6  23  ;i6.5 

46.82 

12 

1  40.5 

23    9    4.66 

7.207 

6  22  18.0 

46.79 

13  23  11  45.55 

7.2J1 

6    4  51.5 

46.93 

13 

1  39.5 

23  11  57.49 

7.195 

6    3  33.7 

46.90' 

14 

23  14  38.24 

7.189 

5  46    4.1 

47.03 

14 

1  38.4 

23  14  50.03 

7.183 

5  44  47.0 

47.00 

15 

23  17  30.64 

7.178 

5  27  14.3 

47.12 

15 

1  37.3 

23  17  42i28 

7.171 

5  25  57.9 

47.c» . 

16 

23  20  22.77 

7.167 

5    8  22.4 

47.23 

16 

1  36.3 

23  20  34.26 

7.160 

5    7    67 

47.17 

17  i  23  23  14.63 

7.156 

4  49  28.7 

47.27 

17 

I  35.2 

23  23  25.98 

7.150 

4  48  13.7 

47.24 

18  1 23  26    6.23 

7.145 

4  33  33.3 

47.34 

18 

1  34.1 

23  26  17.44 

7.139 

4  29  19.0 

47.31 

19  23  28  57.58 

7.135 

4  11  36.3 

47.40 

19 

1  33.0 

23  29    8.64 

7.128 

4  10  22.9 

47.37 

20 

23  31  48.68 

7.125 

3  52  38.1 

47.45 

20 

1  31.9  23  31  59.60 

7.118 

3  51  25.4 

47.42 

21 

23  34  39.55 

7.115 

3  33  38.8 

47.50 

21 

1  30.8 

23  34  50.32 

7.109 

3  32  26.8 

47.46 

22  i  23  37  30.19 

7.105 

3  14  38.5 

47.53 

22 

1  29.7 

23  37  40.82 

7.100 

3  13  27.4 

47.49 , 

23 

23  40  20.62 

7.096 

2  55  37.6 

47.55 

23 

1  28.6 

23  40  31.10 

7.091 

2  54  27.3 

47.52 

24 

23  43  10.83 

7.088 

2  36  36.1 

47.57 

24 

1  27.5 

23  43  21.17 

7.082 

2  35  26.6 

47.54 

25 

23  46    Oi^ 

7.080 

2  17  34.2 

47.59 

25 

1  26.4 

23  46  11.05 

7.074 

2  16  25.6 

47.55 

26  23  48  50.68 

7.072 

1  58  32.1 

47.59 

26 

1  25.3 

23  49    0.74 

7.067 

1  57  24.4 

47.55 , 

27  23  51  40.34 

7.065 

1  39  30.0 

47.59 

27 

1  24.2  23  51  50.26 

7.060 

1  38  23i2 

47.551 

28 :  23  54  29.83 

7.059 

1  20  28.0 

47.58 

28 

1  23.1 

23  54  39.61 

7.053 

1  19  22.1 

47.54 

29  23  57  19.17 

7.053 

1     1  26.4 

47.56 

29 

1  22.0  23  57  28.80 

7.047 

1    0  21.4 

47.52 

,30     0    0    8.35 

7.047 

0  42  25.2 

,    47.53 

30 

1  20.8    0    0  17.84 

7.041 

0  41  2IJ2 

47.49 

31     0    2^57.40 

+7.041 

-  0  23  24.8 

+47.50 

31 

1  19.71   0    3    6.75 

+7.035 

-  0  22  21.7 

+47.46 
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Date. 
ISTS. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

« 

Apparent 

Right 
AiicenHlou. 

Diff.for 
1  hour. 

i 

Apparent 
DeoUnation. 

Dlff.  for 
1  bonr. 

Mean  Time 
of  Transit. 

Apparent 

Right 
AdcenMion. 

Diff.for 
lb.  of 
Long. 

i 

Apparent 
Declination. 

Dilf.  for 

Ihonrof 

Long. 

Mar.  1 

h     m      it 
0     0     8.35 

+7*1047 

-  0  4si  25'.2 

+47.53 

d 

1 

h     m 
1  20.8 

h     m      8 
0    0  17.84 

+7!o41 

O          /         // 

-  0  41  21.2 

+47.49 

2 

0    2  57.40 

7.041 

0  23  24.8 

47.50 

2 

1  19.7 

0    3    6.75 

7.035 

0  22  21.7 

47.46 

J 

0    5  46.31 

7.0:%; 

-  0    4  25.3 

47.46 

3 

1  18.6 

0    5  55.53 

7.030 

-  0    3  23.1 

47.42 

i 

0    8  35.11 

7.031 

+  0  14  33.2 

47.42 

4 

1  17.5 

0    8  44.19 

7.025 

+  0  15  34.4 

47.37 

5 

0  11  23.79 

7.026 

0  33  30.5 

47.36 

5 

1  16.3 

0  11  32.73 

7.020 

0  34  30.8 

47.32 

6 

0  14  12.37 

7.022 

0  52  26.4 

4759 

6 

1  15.2 

0  14  21.17 

7.016 

0  53  25.7 

47.25 

7 

0  17    0.85 

7.018 

1  11  20.6 

47.22 

7 

1  14.1 

0  17    9.51 

7.012 

1  12  18.9 

47.18 

8 

0  19  49.23 

7.014 

1  30  13.1 

47.15 

8 

1  12.9 

0  19  57.76 

7.009 

1  31  10.4 

47.11 

9 

0  22  37.53 

7.010 

1  49    3.7 

47.06 

9 

1  11.8 

0  22  45.92 

7.005 

1  50    0.0 

47.02 

10 

0  25  25.76 

7.007 

2    7  52.1 

46.97 

10 

1  10.7 

0  25  34.01 

7.002 

2    8  47.4 

46.93 

11 

0  28  13.91 

7.004 

2  26  38.1 

46.87 

11 

1    9.5 

0  28  22.02 

6.999 

2  27  32.4 

46.83 

12 

0  31     1.99 

7.002 

2  45  21.6 

46.77 

12 

1    8.4 

0  31    9.97 

6.996 

2  46  14.9 

46.72 

13 

0  33  50.01 

7.000 

3    4    2.5 

46.65 

13 

1    7.2 

0  33  57.85 

6.994 

3    4  54.8 

46.60 

14 

0  36  37.98 

6.998 

3  22  40.5 

46.52 

14 

1     6.1 

0  36  45.68 

6.992 

3  23  31.8 

46.48 

15 

0  39  25.90 

6.996 

3  41  15.3 

46.39 

15 

1    5.0 

0  39  33.47 

6.990 

3  42    5.6 

46.35 

16 

0  42  13.78 

6.995 

3  59  47.0 

46.26 

16 
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O         1        It 

It 

July  1 

5  52  13.30 

+7.400 

+  2.73 

1  23  11.0 

5  55    4.79 

+7.389 

+24    3  37.4 

+  2.22 

2 

5  55  10.82 

7.394 

24    3  39.2 

2.20 

2  23  10.1 

5  58    2.04 

7.382 

24    4  24.3 

1.69 

3 

5  58    8.19 

7.388 

24    4  25.7 

1.67 

3  23    9.1 

6    0  59.13 

7.375 

24    4  58.5 

1.16 

4 

6    1    5.39 

7.381 

24    4  59.5 

1.15 

4  23    8.1 

6    3  56.05 

7,368 

24    5  205 

0.64 

5 

6    4    2.43 

7.3r3 

24    5  20.8 

0.63 

5  23    7.1 

6    6  52.79 

7.360 

24    5  29.4 

+  0.12 

r 

6 

6    6  59.29 

7.365 

24    5  29.6 

+  0.11 

6  23    6.1 

6    9  49.34 

7.352 

24    5  265 

-  0.39 

7 

6    9  55.95 

7.357 

24    5  25.9 

-  0.41 

7  23    5.1 

6  12  45.68 

7.343 

24    5  10.6 

0.91 

8 

6  12  52.41 

7.348 

24    5    9.8 

0.93 

8  23    4.1 

6  15  41.81 

7.334 

24    4  42.7 

1.42 

9 

6  15  48.65 

7.339 

24    4  41.3 

1.45 

9  23    3.1 

6  18  37.72 

7.325 

24    4    2.4 

1.94 

10 

6  18  44.67 

7.330 

24    4    0.5 

1.96 

10  23    2.1 

6  21  33.41 

7.315 

24    3    9.8 

2.45 

11 

6  21  40.47 

7.320 

24    3    7.4 

2.47 

11  23    1.0 

6  24  26.85 

7.305 

24    2    5.0 

2.95 

12 

6  24  36.03 

7.310 

24    2    2.1 

2.98 

12  23    0.0 

6  27  24.04 

7.294 

24    0  48.1 

3.46 

13 

6  27  31.34 

7.300 

24    0  44.6 

3.49 

13  22  59.0 

6  30  18.98 

7583 

23  59  19.1 

3.96 

14 

6  30  26.39 

7.289 

23  59  15.0 

3i)9 

14  22  58.0 

6  33  13.65 

7572 

23  57  38.0 

4.46 

15 

6  33  21.17 

7.278 

23  .^7  33.4 

4.49 

15  22  56.9 

6  36    8.05 

7.261 

23  55  45.0 

4.95 

16 

6  36  15.69 

7^266 

23  55  39.8 

4.98 

16  22  55.9 

6  39    2.18 

7549 

23  53  405 

5.45 

17 

6  39    9.93 

7.255 

23  53  34.3 

5.48 

17  22  54.9 

6  41  56.02 

7537 

23  51  23.5 

5.94 

18 

6  42    3.89 

7iM3 

23  51  17.0 

5.97 

18  22  53.8 

6  44  49.58 

7526 

23  48  55.1 

6.43 

19 

6  44  57.56 

7.230 

23  48  48.0 

6.45 

19  22  52.8 

6  47  42.85 

7.214 

23  46  15.0 

6.91 

30 

6  47  50.94 

7J818 

23  46    7Si 

6.94 

20  22  51.7 

6  50  35.83 

7501 

23  43  23.3 

7.39 

21 

6  50  44.03 

7.206 

23  43  14.8 

7.42 

21  22  50.6 

6  53  28.50 

7.188 

23  40  20.1 

7.87 

22 

6  53  36.81 

7.193 

23  40  U.O 

7.90 

22  22  49.6 

6  56  20.86 

7.175 

23  37    5.4 

8.35 

23 

6  56  29.28 

7.180 

23  36  55.6 

8.38 

23  22  48.5 

6  59  12.91 

7.162 

23  33  39.4 

8.82 

24 

6  59  21.45 

7.167 

23  33  28.9 

8.85 

24  22  47.4 

7    2    4.65 

7.149 

23  30    2.0 

959 

25 

7    2  13.30 

7.154 

23  29  50.8 

9.32 

25  22  46.3 

7    4  56.06 

7.135 

23  26  13.4 

9.76 

26 

7    5    4.82 

7.140 

23  26    1.5 

9.79 

26  22  45.3 

7    7  47.12 

7.121 

23  22  13.7 

10.22 

27 

7    7  56.00 

7.126 

23  22    1.0 

10.25 

27  22  44J2 

7  10  37.85 

7.106 

23  18    3.0 

10.68 

28 

7  10  46.84 

7.111 

23  17  49.5 

10.71 

28  22  43.1 

7  13  28Jii3 

7.092 

23  13  41.3 

11.13 

29 

7  13  37.34 

7.097 

23  13  27.0 

11.17 

29  22  42.0 

7  16  lSJ2e 

7.077 

23    9    8.8 

11.58 

30 

7  16  27.48 

7.082 

23    8  53.7 

11.62 

30  22  40.8 

7  19    7.93 

7.062 

23    4  25.4 

12.03 

31 

7  19  17.26 

7.067 

23    4    9.5 

12.06 

31  22  39.7 

7  21  5754 

7.047 

22  59  31.3 

12.47 

Aug.  1 

7  22    6.68 

7.052 

22  59  14.6 

12.51 

1  22  38.6 

7  24  46.18 

7.031 

22  54  26.6 

12.91 

*2 

7  24  55.72 

7.036 

22  54    9.0 

12.95 

2  22  37.5 

7  27  34.73 

7.015 

22  49  11.4 

13.35 

3 

7  27  44.38 

7.02a 

22  48  53.0 

13.38 

3  22  36.3 

7  30  22.90 

6.999 

22  43  45.8 

13.78 

4 

7  30  32.66 

7.004 

22  43  26.6 

13.82 

4  22  35.2 

7  33  10.68 

6.982 

22  38    9.9 

14.21 

5 

7  33  20.55 

6.987 

22  37  49.8 

14.25 

5  22  34.0 

7  35  58.06 

6.966 

22  32  23.7 

14.63 

6 

7  36    8.05 

6.970 

22  32    2.7 

14.67 

6  22  32.9 

7  38  45.04 

6.949 

22  26  27.5 

15.05 

7 

7  38  55.14 

6.953 

22  26    5.6 

15.09 

7  22  31.7 

7  41  31.60 

6.931 

22  20  21.3 

15.47 

8 

7  41  41.81 

6.936 

22  19  58.5 

15.51 

8  22  30.6 

7  44  17.74 

6.914 

22  14    55 

15.88 

9 

7  44  28.06 

6.918 

22  13  41.5 

15.92 

9  22  29.4 

7  47    3.47 

6.897 

22    7  395 

16.28 

10 

7  47  13.90 

6.901 

22    7  14.6 

16.33 

10  22  28.2 

7  49  48.78 

6.879 

22    1     3.6 

16.68 

U 

7  49  59.32 

6.883 

22    0  38.0 

16.73 

11  22  27.0 

7  52  33.66 

^Mi 

21  54  18.4 

17.08 

12 

7  52  44.31 

D.ol]D 

21  53  51.9 

17.12 

12  22  25.8 

7  55  18.12 

6.844 

21  47  23.8 

17.47 

13 

7  55  28.88 

6.848 

21  46  56.3 

17.51 

13  22  24.6 

7  58    2.15 

6.826 

21  40  19.8 

17.86 

14 

7  58  13.02 

6Jtm 

21  39  51.4 

17.90 

14  22  23.4 

8    0  45.76 

6.808 

21  33    6.5 

18.24 

15 

8    0  56.73 

6.812 

21  32  37.1 

18.28 

15  22  22^2 

8    3  28.93 

6.790 

21  25  44.1 

18.62 

16 

8    3  4f>.01 

6.794 

21  25  13.7 

18.66 

16  22  20.9 

8    6  11.67 

6.772 

21  18  12.7 

19.00 

17 

8    6  22.85 

6.776 

21  17  41.3 

19.04 

17  22  19.7 

8    8  53.97 

6.753 

21  10  32.3 

19.37 

18 

8    9    5.26 

6.758 

21     9  59.9 

19.41 

18  22  18.5 

8  11  35.83 

6.735 

21     2  43.1 

19.74 

19 

8  11  47.24 

6.740 

21    2    9.6 

19.78 

19  22  17.2 

8  14  17.27 

6.718 

20  54  45.1 

20.10 

20 

8  14  28.79 

6.722 

20  54  10.6 

20.14 

20  22  16.0 

8  10  58.28 

6.700 

20  46  38.5 

20.45 

21 

8  17    9.90 

6.704 

20  46    3.0 

20.50 

21  22  14.7 

8  19  38.85 

6JS81 

20  38  23.5 

20.80 

22 

8  19  50.58 

6.686 

20  37  46.9 

20.85 

22  22  13.4 

8  22  18.98 

6.663 

20  30    0.0 

21.15 

23 

8  22  30.83 

6.668 

20  29  22.4 

21.19 

23  22  12.1 

8  24  58.68 

6.645 

23  21  28.2 

21.49 

24 

8  25  lOJbi 

6.649 

20  20  49.5 

21.54 

24  22  10.9 

8  27  37.95 

6.627 

20  12  48.3 

21.83 

25 

8  27  50.01 

6i)31 

20  12    8.5 

21.88 

25  22    9.6 

8  30  16.78 

6j609 

20    4    05 

22.17 

26 

8  30  28.95 

6.613 

20    3  19.4 

22.21 

26  22    8.3 

8  32  55.17 

6.591 

19  55    45 

22.50 

27 

8  33    7.46 

6.595 

19  54  22.3 

22.54 

27  22    7.0 

8  35  33.13 

6.572 

19  46    0.4 

22.82 

28 

8  35  45.52 

6.577 

19  45  17.3 

22.87  28  22    5.7 

8  38  10.65 

6.554 

19  36  48.8 

23.14 

29 

8  38  23.14 

6.558 

19  :)6    4.6 

23.19  29  ^    4.3 

8  40  47.72 

6.535 

19  27  29.6 

23.46 

30 

8  41     0.32 

6.540 

19  26  44.3 

23.51 1 30  22    3.0 

8  43  24.34 

6.517 

19  18    2.9 

23.77 , 

31 

8  43  37.05  46.521+19  17  16.5 

-23.82131  22    1.7 

8  46    0.52  +6.498  +19    8  23.8i  -24.07 

k. 

4f) 
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• 

MARS^  187di. 

Date. 
1872. 

\^     .    ,  .                                                

FOR  WASHINGTON  MEAN  NOON. 

rOR  MERIDIAN  TRANSIT. 

Apparrnt 

Itigfat 
Aseeniion. 

Diff.  for 
1  hour. 

Apparent 
DecUnatio  \ 

Diff.  for 
1  hoar. 

Mean  Time 
of  Transit. 

Apparent 
Ascension. 

Diff.  fur 
Ih.of 
Long. 

ApSarent 
De^Obatioa. 

Diff.  for ' 
1 boQrof 
Loag. 

1 

h    m      » 

it 

O         1         tl 

H 

d     h     m 

h    m      s 

s 

4.18  6^  AiA 

— -*L-.  1 

Sept.  1 

8  46  13.34 

46.503 

+19    7  41.3 

-24.12 

1  22    0.3 

8  48  36.25 

46.479 

-24.37! 

^ 

^   2 

8  48  49.18 

6.484 

18  57  58.7 

24.42 

2  21  59.0 

8  51  11.53 

6.460 

18  48  59.0 

24.66 

3 

8  51  24.57 

6.465 

18  48    9.1 

24.71 

3  21  57.6 

8  53  46.35 

6.441 

18  89    3.6 

24.95 

4 

8  53  59.50 

6.446 

18  38  12.6 

25.00 

4  21  56.2 

8  56  20.72 

6.423 

18  29    1.3 

25J24 

V 

5 

8  56  33.98 

6.427 

18  28    9.2 

25.29 

5  21  54.9 

8  58  54.64 

6.404 

18  18  52J2 

25.52 

6 

8  59    8.01 

6.408 

18  17  58.9 

25.57 

6  21  53.5 

9    1  28.11 

6.385 

19    8  36.5 

25.79 

7 

9    1  41.58 

6.390 

18    7  42.0 

25.85 

7  21  52.1 

9    4     1.12 

6.366 

ir  58  14.2 

96.06 

8 

9    4  14.7C 

6.371 

17  57  18.5 

26.12 

8  21  50.7 

9    6  33.68 

6.347 

17  47  45.5 

26.32 

9 

9    6  47.37 

6.352 

17  46  48.6 

26.38 

9  21  49.3 

9    9    5.79 

6.329 

Vf  27  10.6 

26.58 

10 

9    9  19.59 

6.333 

17  36  12.6 

26.64 

10  21  47.9 

9  11  37.46 

6.310 

17  26  29.5 

26.84 

11 

9  11  51J36 

6.314 

17  25  30.3 

26.89 

n  21  46.5 

9  14    8.68 

6.292 

17  15  42.3 

27.09 

12 

9  14  22.69 

6.296 

17  14  41.9 

27.14 

12  21  45.0 

9  16  39.46 

6.274 

17    4  49.1 

27.34 

13 

9 .16  53.59 

6.278 

17    3  47.5 

27.39 

13  21  43.6 

9  19    9.81 

6.256 

16  53  50.1 

27.58 

14 

9  19  24.05 

6.260 

16  52  47.3 

27.63 

14  21  42.2 

9  21  39.73 

6.238 

16  42  45.4 

27.81 

15 

9  21  54.07 

6.242 

16  41  41.4 

27.87 

15  21  40.7 

9  24    9.22 

6.220 

16  31  35.1 

28.04 

16 

9  24  2:^.67 

6.224 

16  30  29.9 

28.10 

16  21  39.3 

9  26  38.28 

6.202 

16  20  19.3 

28.27 

17 

9  26  5234 

6.206 

16  19  12.8 

28.33 

17  21  37.8 

9  29    6.92 

6.184 

16    8  58.0 

28.50 

18 

9  29  21.59 

6.189 

16    7  50.3 

28.55 

18  21  36.3 

9  31  35.13 

6.167 

15  57  31.4 

28.72 

19 

9  31  49.91 

6.171 

15  56  22.5 

28.77 

1!)  21  34.9 

9  34    2.93 

6.150 

15  45  59i> 

26il3. 

20 

9  34  17.82 

6.154 

15  44  49.5 

28.96 

20  21  33.4 

9  36  30.32 

6.133 

15  34  22.8 

29,14 

21 

9  36  45.32 

6.137 

15  33  11.5 

29.19 

21  21  31.9 

9  38  57.31 

6.116 

15  22  41.1 

29.34 

22 

9  39  12.42 

6.129 

15  21  28.5 

29.39 

22  21  30.4 

9  41  23.88 

6.098 

15  10  54.5 

2.9.54  > 

23 

9  41  39.10 

6.103 

15    9  40.7 

29.59 

23  21  28.9 

9  43  50.03 

6.081 

14  59    3.0 

29.74 

24 

9  44    5.36 

6.086 

14  57  48.0 

29.79 

24  21  27.4 

9  46  15.79 

6.065 

14  47    6.9 

29.93 

25 

9  46  31.23 

6.069 

14  45  50.7 

29.98 

25  21  25.9 

9  48  41.14 

6.048 

14  35    6.3 

33.12 

26 

9  48  56.69 

6.052 

14  33  48.8 

30.17 

26  21  24.4 

9  51    6.08 

6.031 

14  23    1.3 

30JI0 

27 

9  51  21.74 

6.036 

14  21  42.6 

30.35 

27  21  22.8 

9  53  30.63 

6.015 

14  10  52.0 

30.48 

28 

9  53  46.40 

6.019 

14    9  32.0 

30.53 

28  21  21.3 

9  56  54.78 

5.998 

13  58  38.5 

30.65 

29 

9  56  10.66 

6.002 

13  57  17.3 

30.70 

29  21  19.7 

9  58  18.53 

5.981 

13  46  21.0 

30.81 ' 

30 

9  58  34.52 

5.985 

13  44  58.6 

30.86 

30  21  18.2 

10    0  41.88 

5.965 

13  33  59.6 

30.97 

Oct.  I 

10    0  57.98 

5.968 

13  32  36.0 

31.02 

1  21  16.6 

10    3    4.83 

5.948 

13  21  34.4 

31.13 

2 

10    3  21.04 

5.952 

13  20    9.5 

31.18 

2  21  15.1 

10    5  27.39 

5.932 

13    9    5.5 

31J28 

3 

10    5  43.71 

5.937 

13    7  39.4 

31.33 

3  21  13.5 

10    7  49.56 

5.915 

12  56  33.0 

31.43 

4 

10    8    5.99 

5.921 

12  55    5.7 

31.48 

4  21  11.9 

10  10  11.33 

5.899 

12  43  57.1 

31.57 

5 

10  10  2787 

5.904 

12  42  28.6 

31.62 

5  21  10.4 

10  12  32.71 

5.883 

12  31  17.8 

31.70 

6 

10  12  49.36 

5.888 

12  29  46.1 

31.76 

6  21    8.8 

10  14  53.71 

5.867 

12  18  35.4 

31.83 

7 

10  15  10.47 

5.872 

12  17    4.4 

31.89 

7  21    7.2 

10  17  14.32 

5.851 

12    5  49.8 

31.96 

8 

10  17  31.19 

5.856 

12    4  17.6 

32.02 

6  21    5.6 

10  19  34.54 

5.835 

11  53    1.3 

32.08 

9 

10  19  51.53 

5.840 

11  51  27.9 

32.14 

9  21    4.0 

10  21  54.39 

5.819 

11  40    9.9 

32.20 

10 

10  22  11.49 

5.824 

11  38  35.3 

32.25 

10  21    2.4 

10  24  13.87 

5.804 

11  27  15.6 

32.32 

11 

10  24  31.08 

5.808 

11  25  39.8 

32.36 

11  21    0.7 

10  26  32.98 

5.789 

11  14  18.6 

32.43 

12 

10  26  50.30 

6.793 

11  12  41.6 

32.47 

12  20  59.1 

10  28  51.73 

5.774 

11     1  19J2 

32.53 

13 

10  29    9.15 

5.778 

10  59  41 .0 

32.58 

13  20  57.5 

10  31  10.12 

5.759 

10  48  17.4 

32.63 

14 

10  31  27.65 

5.764 

10  46  38.0 

32.68 

14  20  55.8 

10  33  28.15 

5.744 

10  35  13.1 

32.73 

15 

10-33  45.80 

5.749 

10  33  32.5 

32.78 

15  20  54.2 

10  35  45.84 

5.730 

10  22    6.5 

32.82 

16 

10  36    3.60 

5.735 

10  20  24.7 

32.87 

16  20  52.5 

10  38    3.19 

5.716 

10    8  57.6 

32.91 

17 

10  38  21.06 

5.720 

.10    7  14.7 

32.96 

17  20  50.9 

10  40  20.19 

6.701 

9  55  46.7 

33.00 

18 

10  40  38.18 

5.706 

9  54    2.6 

33.05 

18  20  49.2 

10  42  36.86 

5.687 

9  42  3-0.8 

33.08 

19 

10  42  54.96 

5.692 

9  40  48.5 

33.13 

19  20  47.6 

10  44  53.19 

5.674 

9  29  18.9 

33.16 

20 

10  45  11.40 

5.678 

9  27  32.5 

33.21 

20  20  45.9 

10  47    9.20 

5.660 

9  16    2.2 

33J23 

21 

10  47  27.52 

5.664 

9  14  14.6 

33J28 

21  20  44J2 

10  49  24.88 

5.647 

9    2  43.9 

33.30 1 

22 

10  49  43.32 

5.651 

9    0  55.1 

33.34 

22  20  42.5 

10  51  40.24 

5.633 

8  49  24.0 

33.36 

23 

10  51  58.80 

5.637 

8  47  34.0 

33.41 

23  20  40.8 

10  53  55.27 

5.620 

8  36    2.5 

33.42, 

24 

10  54  13.95 

5.624 

8  34  11.4 

33.47 

24  20  39.2 

10  56    9.98 

5.606 

8  22  39.7 

33.48 

25 

10  56  2S.77 

5.610 

8  20  47.5 

33.52 

25  20  37.5 

10  58  24.37 

5^393 

8    9  15.6 

33i>3 

26 

10  58  43.27 

5.597 

8    7  22.3 

33.57 

26  20  35.8 

11     0  38.43 

5.579 

7  55  50.3 

33.57 

1 

27 

11    0  57.44 

5.584 

7  53  55.9 

33.62 

27  20  34.0 

11    2  52.16 

5.566 

7  42  24.1 

33.61 

28 

11    3  11.29 

5.571 

7  40  28.6 

33.66 

28  20  32.3 

11    5    5.59 

5.553 

7  28  57.0 

33.65' 

29 

11    5  24.83 

5.558 

7  27    0.4 

33.70 

29  20  30.6 

11     7  18.71 

5.540 

7  15  29.1 

33iJ8 

, 

30 

11     7  38.06 

5.544 

7  13  31.4 

33.73 

30  20  28.9 

11     9  31.50 

5.526 

7    2    0.4 

33.71 

31 

11    9  50.97 

5.530 

7    0    1.6 

33.75 

31  20  27i2 

11  11  43JJ7 

5.513 

6  48  31.1 

33.73 

as 

11  12    3.65145.517 

+  6  46  31.3 

•33.77 

32  20  25.41 11  13  5612 

45.500 

1+635    1.5 

-33.74 

MARS,  ISm 
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1S78. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Right 
AjKeniiloD. 

Oiff.  for 
Ihonr 

Apparent 
Declination. 

Dlff.for 
I  hoar. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Anoeniion. 

Diff.for 
lh.or 
Long. 

Apparent 
Deelination. 

Diff.  for 

1  hour  or 

Long. 

h     in      K 

li 

q      /      jt 

0* 

d     h     m 

h    m     B 

8 

+  6  3^    IJ5 

ti 

NOT.I 

11   12    3.55+5.517 

+  6  46  31.3 

-33.77 

1  20  25.4 

11  13  56.12 

+5.500 

-33.74 

2 

11  14  15.81 

5.504 

6  33    0.6 

33.79 

2  20  23.7 

11  16    7.95 

5.487 

6  21  31.5 

33.76 

3 

11  16  27.75 

5.491 

6  19  29.6 

33.80 

3  20  21.9 

11  18  19.47 

5.474 

6    8    1.2 

33.77 

4 

11  18  39.39 

5.478 

6    5  58.4 

33.81 

4  20^.2 

11  20  30.68 

5.461 

5  54  30.8 

33.77 

5 

11  20  50.71 

5.465 

5  52  27.0 

33.81 

5  20  18.4 

11  22  41.59 

5.448 

5  41    0.4 

33.77 

6 

11  23    1.73 

5.453 

5  38  55.6 

33.81 

6  20  16.7 

1 1  24  52.19 

5.435 

5  27  30.1 

33.76 

7 

11  25  12.44 

5.440 

5  25  24.3 

33.80 

7  20  14.9 

11  27    2.48 

5.422 

5  13  59.9 

33.75 

8 

11  27  22.84 

5.427 

5  11  53.1 

33.80 

8  20  13.1 

11  29  12.46 

5.410 

5    0  29.9 

33.74 

9 

11  29  32.94 

5.414 

4  58  22i2 

33.79 

9  20  11.3 

11  31  22.15 

5.398 

4  47    0.3 

33.72 

10 

11  31  42.75 

5.402 

4  44  51.6 

33.77 

10  20    9.6 

11  33  31.55 

5.386 

4  33  31i2 

33.70 

11 

11  33  52.26 

5.390 

4  31  21.5 

33.75 

11  20    7.8 

.11  35  40.66 

5.374 

4  20    3.5 

33.68 

12 

11  36    1.47 

5.378 

4  17  52.0 

33.72 

12  20    6.0 

11  37  49.48 

5.362 

4    6  34.4 

33.66 

13 

11  38  10.41 

5.366 

4    4  23.0 

3:).69 

13  20    4.2 

11  39  58.01 

5.350 

3  53    7.0 

33.63 

14 

U  40  19.06 

5.354 

3  50  54.7 

33.66 

14  20    2.4 

11  42    6.27 

5.338 

3  39  40.3 

33.59 

15 

11  42  27.43 

5.343 

3  37  27.1 

33.63 

15  20    0.6 

11  44  14.25 

5.326 

3  26  14.5 

33.56 

16 

11  44  35.52 

5.332 

3  24    0.5 

33.59 

16  19  58.8 

11  46  21.94 

5.315 

3  12  49.6 

33.52 

17 

11  46  43.33 

5.320 

3  10  34.8 

33.55 

17  19  57.0 

U  48  29.36 

5.303 

2  59  !%.e 

33.47 

IB 

11  48  50.86 

5.309 

2  57  IQ.l 

33.51 

18  19  55.1 

11  50  36.50 

5.292 

2  46    3.1 

33.42 

19 

11  50  58.11 

5.297 

2  43  46.5 

33.46 

19  19  53.3 

U  52  43.36 

5.280 

2  32  41.6 

33.37 

20 

11  53    5.09 

5.286 

2  30  24.3 

33.41 

20  19  51.5 

11  54  49.95 

5.269 

2  19  21.5 

33.31 

21 

11  55  11.79 

5.274 

2  17    3.4 

33.35 

21  l9  49.7 

11  56  5fiM 

5.257 

2    6    2.8 

33JS5 

22 

11  57  18J21 

5.262 

2    3  43.9 

33i» 

22  19  47.8 

11  59    2i29 

5.245 

1  53  45.5 

33.19 

23 

11  59  24.36 

5i250 

1  50  25.8 

33J22 

23  19  46.0 

12    1    8.04 

5.234 

1  39  39.9 

33.12 

24 

12    1  30.22 

5.238 

1  37    9.5 

33.15 

24  19  44.1 

12    3  13.51 

5.222 

1  26  16.0 

33.04 

25 

12    3  35.80 

5.226 

1  23  55.0 

33.07 

25  19  42.3 

12    5  18.69 

5.210 

1  13    4.0 

32.96 

26 

12    5  41.09 

.5.214 

1  10  42.3 

32.99 

26  19  40.4 

12    7  23.59 

5.198 

0  59  54.0 

32.87 

27 

12    7  46.10 
12    9  50.81 

5.202 

0  57  31  7 

32.90 

27  19  38.6 

12    9  28.19 

5.185 

0  46  46.1 

32.78 

26 

5.190 

0  44  23.2 

32.81 

28  19  36.7 

12  11  32.49 

5.173 

0  33  40.5 

32.69 

29 

12  U  55i21 

5.177 

0  31  16.9 

32.72 

29  19  34.8 

12  13  36.49 

5.160 

0  20  37.1 

32.59 

3U 

12  13  59.32 

5.165 

0  18  12.9 

32.62 

30  19  33.0 

12  15  40.19 

5.148 

+  07  36.1 

32.49 

Dec.  1 

12  16    3.12 

5.152 

+  05  11.3 

32.52 

1  19  31.1 

12  17  43.59 

5.135 

-  0    5  22.5 

32.38 

2 

12  18    6.62 

5.139 

-  0    7  47.8 

32.41 

2  19  29.2 

12  19  46.68 

5.122 

0  18  18.4 

32.27 

3 

12  20    9.82 

5.126 

0  20  44.3 

32.30 

3  19  27.3 

12  21  49.46 

5.110 

0  31  11.6 

32.16 

4 

12  22  12.71 

5.114 

0  33  37.9 

32.18 

4  19  25.4 

12  23  51.94 

5.097 

0  44    2.0 

32.04 

5 

12  24  15.29 

5.101 

0  46  28.7 

32.06 

5  19  23.5 

12  2'  54.11 

5.084 

0  56  49.5 

31.92 

6   12  26  17.57 

5.088 

0  59  16.7 

31.94 

6  19  21.6 

12  27  55.98 

5.071 

1    9  34.1 

31.79 

7 

12  28  19.54 

5.075 

1  12    1.8 

31.81 

7  19  19.7 

12  29  57.54 

5.a58 

1  22  15.6 

31.67 

8 

12  30  21.19 

5.062 

1  24  43.7 

31.68 

8  19  17.8 

12  31  58.78 

5.045 

1  34  54.1 

31.54 

9 

12  32  22.53 

5.049 

1  37  22.5 

31.55 

9  19  15.8 

12  33  59.71 

5.032 

1  47  29.4 

31.40 

10 

12  34  23.57 

5.036 

1  49  58.2 

31.42 

10  19  13.9 

12  36    0.32 

5.019 

2    0    1.4 

31.26 

11 

12  36  24i28 

5.023 

2    2  30.5 

3iJ28 

11  19  12.0 

12  38    0.61 

5.006 

2  12  30.0 

31.12 

12 

12  38  24.67 

5.010 

2  14  59.5 

31.14 

12  19  10.1 

12  40    0.59 

4.993 

2  24  55.2 

30.98 

13 

12  40  24.74 

4.996 

2  27  25.1 

31.00 

13  19    8.1 

12  42    0J25 

4.979 

2  37  17.0 

30.83 

14 

12  42  24.51 

4.983 

2  39  47.1 

30.85 

14  19    6.2 

12  43  59.60 

4.966 

2  49  35.2 

30.68 

15 

12  44  23.95 

4.970 

2  52    5.6 

30.70 

15  19    4.2 

12  45  58.62 

4.952 

3    1  49.8 

30.53 

16 

12  46  23.06 

4.957 

3    4  20.4 

30.55 

16  19    2.2 

12  47  57.31 

4.938 

3  14    0.7 

30.37 

17 

12  48  21,84 

4.943 

3  16  31.5 

30.39 

17  19    0.3 

12  49  55.67 

4.924 

3  26    7.7 

30.21 

18 

12  50  20.29 

4.929 

3  28  38.7 

30J22 

18  18  58.3 

12  51  53.68 

4.910 

3  38  10.9 

30.05 

19  12  52  18.39 

4.914 

3  40  42.1 

30.05 

19  18  56.3 

12  53  51.34 

4.896 

3  50  10.1 

29.88 

20 1 12  54  16.14 

1 

4.899 

3  52  41.4 

29.88 

20  18  54.4 

12  55  48.66 

4.881 

4    2    5.2 

29.71 

21 

12  56  13.54 

4.884 

4    4  36.6 

29.71 

21  18  52.4 

12  57  45.61 

4.865 

4  13  56.1 

29.53 

22 

12  58  10.58 

4.869 

4  16  27.6 

29.53 

22  18  50.4 

12  59  42.18 

4.849 

4  25  42.7 

29.35 

23 

13    0    7.24 

4.853 

4  28  14.3 

29.35 

23  18  48.4 

13    1  38.38 

4.833 

4  37  24.9 

29.16 

24 

13    2    3.52 

4.837 

4  39  56.5 

29.17 

24  18  46.4 

13    3  34.19 

4.817 

4  49    2.6 

2S.97 

25 :  13    3  59.40 

4.820 

.   4  51  34.1 

28.98 

25  18  44.3 

13    5  29.59 

4.800 

5    0  35.6 

'   28.78, 

26 ,  13    5  54.87 

4.803 

5    3    7.1 

28.78 

26  18  42.3 

13    7  24.58 

4.783 

5  12    4.0 

28.58 

27!l3    7  49.93 

4.785 

5  14  35.4 

28.58 

27  18  40.3 

13    9  19.16 

4.765 

5  23  27.5 

28.38 

28  13    9  44.57 

4.768 

5  25  58.8 

28.38 

28  18  38.3 

13  11  13.31 

4.747 

5  34  46.2 

28.18 

29;  13  11  38.79 

4.750 

5  37  17.3 

28.17 

29  18  36.2 

13  13    7.02 

4.729 

5  45  59.9 

27.97 

30  13  13  32.56 

4.731 

5  48  30.8 

27.95 

30  18  34.2 

13  15    0.28 

4.710 

5  57    8.5 

27.76 

31   13  15  25.87 

4.712 

5  59  39.3 

27.74 

31  18  32.1 

13  16  53.08 

4.690 

6    8  12.€ 

'    27.541 

33  13  17  18.73 

.+4.693 

-  6  10  42.5 

-27.52 

32  18  30.1 

13  18  45.42 

+4.671 

-  6  19  10.2 

-27.32 

a64 
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Date. 
1872. 

lOR  WA8HINOTOM  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Right 
Ancensiou. 

Diff.foi 
1  boar. 

Apparent 
DeeUnatlon. 

Diff.  tor 
llioar. 

Mean  Timo 
of  Transit 

Ascension. 

Dlfflfor 

lb.  or 

Long. 

Appaivnt 
Declination. 

DUr.  tor 

1 hoar or 

Ijong. 

fa     m      M 

K 

O          1        It 

// 

d     h     m 

h     m      « 

N 

O         t         II 

// 

Jan.  0 

7  55  51.lt 

; -1.294 

1  4^21  U  56.C 

1  +  3.97 

0  13  14.7 

^    7  55  33.931 -1.30C 

1  4-21  12  49.4 

[  4.  3.97 

1 

7  55  19.8U 

)    1.31(j 

1    21  13  32.S 

1       4.00 

1  13  10.^ 

1    7  55    2.5S 

>    1.315 

>    21  14  25.C 

1       3.99 

2 

7  54  48.2e 

;    1.32S 

>    21  15    8.2 

;       4.02 

2  13    5.£ 

1    7  54  30.84 

1.32e 

t    21  16    0.9|      4.00  1 

3 

7  54  16.29 

»    l.3:iS 

21  16  44.7 

4.03 

3  13     1.2 

\    7  53  58.8Q 

l.:i4] 

21  17  37.2 

4.02 

4 

7  53  44.01 

i.a52 

;    21  18  21.4 

4.04 

4  12  56.6 

t    7  53  26.47 

1.353 

21  19  13.7 

4.03 

5 

7  53  11.43 

1.364 

21  19  58.4 

4.05 

5  12  52.3 

7  52  53.8r^ 

1.365 

21  20  50.5 

4.04 

6 

7  52  38.58 

1.375 

21  21  35.6 

4.05 

6  12  47.9 

7  52  20.97 

1.375 

21  22  27.5 

4.04 

7 

7  52    5.4y 

1.384 

21  23  12.8 

4.05 

7  12  434 

7  51  47.87 

1.384 

21  24    4.4 

4.04; 

8 

7  51  32.19 

1.392 

21  24  50.0 

4.05 

8  12  38.9 

7  51  14.57 

1.392 

21  25  41.31      4.04  | 

9 

7  50  58.70 

1.399 

21  26  27.2 

4.05 

9  12  34.4 

7  50  41.09 

1.399 

21  27  18.1 

4.031 

10 

7  50  25.04 

1.405 

21  28    4.4 

4.05 

10  12  29.9 

7  50    7.46 

1.405 

21  28  54.9|      4.03,1 

11 

7  49  51.24 

1.410 

21  29  41.4 

4.04 

11  12  25.4 

7  49  33.70 

1.409 

21  30  31.5 

4.02! 

12 

7  49  17.32 

1.414 

21  31  18.1 

4.03 

12  12  20.9 

7  48  59.84 

1.412 

21  32    7.7 

4.00 

13 

7  48  43.32 

1.417 

21  32  54.5 

4.01 

13  12  16.4 

7  48  25.91 

1.414 

21  33  43.6 

v.w5 

14 

7  48    9.27 

1.419 

21  34  30.4 

3.99 

14  12  11.9 

7  47  51.95 

1.415 

21  35  19.0 

3.96 

15 

7  47  35.19 

1.420 

21  o6    5.8 

3.97 

15  12    7.4 

7  47  17.98 

1.415 

21  36  53.8 

3.93; 

16 

7  47    1.11 

1.420 

21  37  40.7 

3.94 

16  12    2.9 

7  46  44.02 

1.414 

21  38  28.1 

3.91 1 

17 

7  46  27.05 

1.418 

21  39  14.9 

3.91 

17  11  58.4 

7  46  10.09 

1.412 

21  40    1.7 

3.88 

18 

7  45  53.04 

1.415 

21  40  48.4 

3.88 

18  11  53.9 

7  45  :?6.23 

1.409 

21  41  34.5 

3JS5 

19 

7  45  19.10 

1.411 

21  42  21.2 

3.85 

19  11  49.4 

7  45    2.45 

1.405 

21  43    6.6 

3.82 

20 

7  44  45ia6 

1.406 

21  43  53.2 

3.81 

20  11  44.9 

7  44  18.78 

1.400 

21  44  37.9 

3.78 

21 

7  44  11.54 

1.400 

21  45  24.3 

3.77 

21  11  40.4 

7  43  55.23 

1.394 

21  46    8.3 

3.74 

22 

7  43  37.98 

1.393 

21  46  54.4 

3.73 

22  11  35.9 

7  43  21.85 

1.386 

21  47  37.6 

3.70 
3.66 

23 

7  43    4.60 

1.386 

21  48  23.5 

3.69 

23  11  31.4 

7  42  48.66 

1.398 

21  49    5.9 

24 

7  42  31.41 

1.377 

21  49  51.5 

3.64 

24  11  26.9 

7  42  15.67 

1.369 

21  50  33.1 

3i>l 

25 

7  41  58.45 

1.367 

21  51  18.4 

3.60 

25  11  22.5 

7  41  42.92 

1.359 

21  51  59J2 

3.56 

1 

26 

7  41  25.73 

1.356 

21  52  44.1 

3.55 

26  11  18.0 

7  41  10.42 

1.348 

21  53  24.1 

3.51 

27 

7  40  53.28 

1.345 

21  54    8.6 

3.50 

27  11  13.6 

7  40  38.20 

1.336 

21  54  47.8 

3.46 

28 

7  40  21.13 

1.333 

21  55  31.9 

3.44 

28  11     9.1 

7  40    6.29 

1.323 

21  56  10.2 

3.41 

29 

7  39  49.29 

1.320 

21  56  53.9 

3»39 

29  11    4.7 

7  39  34.70 

1.309 

21  57  31.3 

3.36, 

30 

7  30  17.79 

1.305 

21  58  14.6 

3.33 

30  11    0.2 

7  39    3.46 

1.294 

21  58  51.2 

3.30 1 

31 

7  38  46.65 

1.289 

21  59  33.9 

3.27 

31  10  55.8 

7  38  32.59 

1.278 

22    0    9.6 

3ii4 

Feb.] 

7  38  15.89 

1.272 

22    0  51.8 

3.21 

1  10  51.4 

7  38    2.11 

IJ261 

22    I  26.6 

3.18 

2 

7  37  45.54 

1.255 

22    2    8.2 

3.15 

2  10  47.0 

7  37  32.14 

1.243 

22    2  42.1 

3.12 

3 

7  37  15.62 

1.237 

22    3  23.1 

3.09 

3  10  42.5 

7  37    2.42 

1.224 

22    3  56.1 

3.06 

4 

7  36  46.15 

1J218 

22    4  36.4 

3.03 

4  10  38.1 

7  36  33.25 

1.205 

22    5    8.5 

2SfL) 

5 

7  36  17.15 

1.198 

22    5  48.2 

2.96 

5  10  33.7 

7  36    4.55 

1.185 

22    6  19.4 

2.92 

6 

7  35  48.64 

1.177 

22    6  58.4 

2.90 

6  10  29.3 

7  35  36.35 

1.164 

22    7  28.6 

2.85 

7 

7  35  20.65 

1.155 

22    8    7.0 

2.83 

7  10  24.9 

7  35    8.67 

1.142 

22    8  363 

2.78 

8 

7  34  53.20 

1.132 

22    9  14.0 

2.76 

8  10  20.5 

7  34  41.54 

1.119 

22    9  42.4 

2.71. 

9 

7  34  26.31 

1.108 

22  10  19.3 

2.69 

9  10  16.1 

7  34  14.97 

1.095 

22  10  46.8 

2.64) 

10 

7  33  59.99 

1.084 

22  11  22.9 

2.62 

10  10  11.8 

7  33  48.98 

1.071 

22  11  49.4 

2.57 

11 

7  33  34.26 

1.059 

22  12  24.8 

2.54 

11  10    7.4 

7  33  23.58 

1.046 

23  12  50.4 

2.50 

12 

7  33    9.15 

1.033 

22  13  24.9 

2.47 

12  10    3.1 

7  32  58.81 

1.020 

22  13  49.6 

2.43 

13 

7  32  44.67 

1.007 

22  14  23.3 

2.40 

13    9  58.8 

7  32  34.67 

0.993 

22  14  47.1 

2.36. 

14 

7  32  20.82 

0.980 

22  15  19.9 

2.33 

14    9  54.5 

7  32  11.16 

0.966 

22  15  42.8 

2.29! 

1 

15 

7  31  57.63 

0.952 

22  16  14.7 

2.25 

15    9  50.2 

7  31  48.32 

0J93& 

22  16  36.7 

2.23 

16 

7  31  35.12 

0.924 

22  17    7.7 

2.18 

16    9  45.9 

7  31  26.16 

0.910 

22  17  28.8 

2.141 

"       17 

7  31  13.30 

0.895 

22  17  59.0 

2.10 

17    9  41.6 

7  31     4.69 

QJtiSi 

22  18  I9i2 

2.07 

18 

7  30  52.17 

OJUGiy 

22  18  48.4 

2.03 

18    9  37.3 

7  30  43.90 

0i»2 

22  19    7.8 

2.00 

19 

7  30  31.75 

0.835 

22  19  36.0 

1.95 

19    9  33.0 

7  30  23.83 

0.822 

22  19  54.5 

l.t)2 

20 

7  30  12.05 

0^05 

22  20  21.8 

1.87 

20    9  28.7 

7  30    4.48 

0.791 

22  20  39.5 

1.84 

21 

7  29  53.09 

0.774 

22  21    5.8 

1.80 

21     9  24.5 

7  29  45.86 

0.760    22  21  22.61 

1.76 

22 

7  29  34.87 

0.743 

22  21  47.9 

172 

22    9  20.3 

7  29  27.98 

0.ri9 

22  22    3.9 

1.6H 

23 

7  29  17.40 

0.712 

22  22  28.2 

1.64 

23    9  16.1 

7  29  10.86 

0.698 

22  22  43.3 

1.60 

24 

7  29    0.69 

0.680 

22  23    6.7 

1.57 

24    9  11.9 

7  28  54.49 

0.666 

22  23  21.0 

li>2, 

25 

7  28  44.74 

0.648 

22  23  43.3 

1.50 

25    9    7.7 

7  28  38.88 

0.634    22  23  56.8 

1.45 

26 

7  28  29.57 

0.616 

22  24  18.1 

1.42 

26    9    3.5 

7  28  24.05 

0.602t 

22  24  30.8 

1.37 

27 

7  28  15.18 

0.583 

22  24  51.1 

1.34 

27    8  59.3 

7  28  10.00 

0.570 

22  25    3.0 

1.30 

28 

7  28    1.57 

0.550 

22  25  22.2 

1.26 

28    8  55.1 

7  27  56.73 

0537 

22  25  33.3 

1.22 

29 

7  27  48.75 

0.517 

22  25  51.5 

1.18 

29    8  51.0 

7  27  44.24 

0.504 

22  26    1.8 

1.15 

30 

7  27  36.74 

-0.484  422  26  18.91 

4  1.10 

30    8  46^ 

7  87  32.561 

-0.470i  422  26  28.51 

4.  1.07 
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D»te. 
1879. 

FOR  WASHINGTON  MEAN  NOON. 

POB  MBRIDIAN  TRANSIT. 

AaeensioB. 

Dlff.for 
IhoQr. 

Apparent 
DeclbatlOD. 

Dili:  for 
Ihow. 

Mean  Tline 
ofTnuiilt 

Asceniloii. 

Die  for 
lb.  or 

Long. 

Apparent 
Declination. 

DIfll  for 

1  hour  of 

Long. 

Mar.  1 

h    ni      t 
7  27  36.74 

-0*484 

-f2S  26  18!9 

+  I'lO 

d 
1 

h     m 
8  46.9 

h    m     B 
7  27  32.56 

• 
-0.470 

+2^  2(>  28!5 

+  L07 

2 

7  27  25.54 

0.450 

22  26  44.5 

1.03 

2 

8  42.8 

7  27  21.68 

0.436 

22  26  53.3 

1.00 

3 

7  27  15.15 

0.416 

22  27    8.3 

0.95 

3 

8  38.7 

7  27  11.61 

0.402 

22  27  16.4 

0.92 

4 

7  27    5.57 

0.382 

22  27  30.3 

0.88 

4 

8  34.6 

7  27    2.35 

0.368 

22  27  37.7 

0.85 

5 

7  26  56.82 

0.347 

22  27  50.5 

0.80 

5 

8  30.5 

7  26  53.92 

0.334 

22  27  57.2 

0.77 

6 

7  26  48.90 

0.313 

22  28    8.9 

0.73 

6 

8  26.4 

7  26  46.31 

0.300 

22  28  14.9 

0.70 

7 

7  26  41.81 

0.278 

22  28  25.5 

0.65 

7 

8  22.3 

7  26  39.53 

0J266 

22  28  30.8 

0.62 

8 

7  26  35.55 

0.243 

22  28  40.2 

0.58 

8 

8  18.3 

7  26  33.58 

0J231 

22  28  44.9 

0.55 

9 

7  26  30.13 

0.208 

22  28  53.1 

0.50 

9 

8  14.3 

7  26  28.46 

0.196 

22  28  57.1 

0.47 

10 

7  26  25.55 

0.173 

22  29    4i2 

0.43 

10 

8  10.3 

7  26  24.18 

0.161 

22  29    7.5 

0.40 

11 

7  26  21.81 

0.138 

22  29  13.5 

0.35 

11 

8    6.3 

7  26  20.73 

0.126 

22  29  16.2 

0.33 

12 

7  26  18.91 

0.103 

22  29  21.1 

0.28 

12 

8    2.4 

7.26  18.12 

0.091 

22  29  23.2 

OJ^ 

13 

7  26  16.85 

0.068 

22  29  26.9 

0.20 

13 

7  58.5 

7  26  16.35 

0.056 

22  29  28.4 

0.18 

14 

7  26  15.63 

-0.033 

22  29  30.9 

0.13 

14 

7  54.5 

7  26  15t41 

-0.021 

22  29  31.8 

0.10 

15 

7  26  15J25 

•^0.002 

22  29  33.1 

+  0.05 

15 

7  50.6 

7  26  15.31 

+0.014 

22  29  33.4 

+  0.03 

16 

7  26  15.71 

0.037 

22  29  33.5 

-  0.02 

16 

7  46.6 

7  26  16.04 

0.048 

22  29  33J!i 

-  0.04 

17 

7  26  17.01 

0.071 

22  29  32.2 

0.09 

17 

7  42.7 

7  26  17.60 

0.082 

22  29  31.4 

0.11 

18 

7  26  19.13 

0.106 

22  29  29.1 

0.17 

18 

7  38.8 

7  26  19.98 

0.116 

22  29  27.7 

0.19 

19 

7  26  22.08 

0.140 

22  29  24.3 

0.24 

19 

7  34.9 

7  26  23.18 

0.150 

22  29  22.4 

0.26 

20 

7  26  25.85 

0.174 

22  29  17.7 

0.31 

20 

7  31.0 

7  26  27i20 

0.184 

22  29  15.3 

0.33 

21 

7  26  30.44 

0.208 

22  29    9.4 

0.38 

21 

7  27.2 

7  26  32.03 

0J318 

22  29    6.5 

0.40 

22 

7  26  35.84 

0.242 

22  28  59.4 

0.45 

22 

7  23.3 

7  26  37.67 

0.252 

22  28  56.0 

0.48 

23 

7  26  42.05 

0.276 

22  28  47.6 

0.53 

23 

7  19.5 

7  26  44.11 

0.285 

22  28  43.7 

0.55 

24 

7  26  49.07 

0.309 

22  28  34.1 

0.60 

24 

7  15.7 

7  26  51.35 

0.318 

22  28  29.7 

0.62 

25 

7  26  56.88 

0.342 

22  28  18.9 

0.67 

25 

7  11.9 

7  26  59.38 

0.351 

22  28  14.0 

0.69 

26 

7  27    5.49 

0.375 

22  28    2.0 

0.74 

26 

7    8.1 

7  27    8.20 

0.384 

22  27  56.6 

0.76 

27 

7  27  14.89 

0.408 

22  27  43.4 

0.81 

27 

7    4.3 

7  27  17.81 

0.417 

22  27  37.6 

0.83 

28 

7  27  25.07 

0.441 

22  27  23.1 

0.88 

28 

7    0.6 

7  27  28.19 

0.449 

22  27  16.8 

0.90 

29 

7  27  36.04 

0.473 

22  27    1.1 

0.!)5 

29 

6  56.9 

7  27  39.35 

0.481 

22  26  54.4 

0.97 

30 

7  27  47.78 

0.505 

22  26  37.4 

1.02 

30 

6  53.2 

7  27  51.28 

0.513 

22  26  30.2 

1.04 

31 

7  28    0ii9 

0.537 

22  26  12.0 

1.09 

31 

6  49.5 

7  28    3.98 

0.545 

22  26    4.4 

1.11 

Apr.  1 

7  28  13.57 

0.569 

22  25  44i) 

1.16 

1 

6  45.8 

7  28  17.44 

0.577 

22  25  36.9 

1.18 

2 

7  28  27.62 

0.601 

22  25  16.1 

li23 

2 

6  42.1 

7  28  31.67 

0.608 

22  25    7.7 

li!5 

3 

7  28  42.42 

0.633 

22  24  45.6 

1.30 

3 

6  38.4 

7  28  46.66 

0.639 

22  24  36.8 

1.32 

4 

7  28  57.97 

0.664 

22  24  13.4 

1.37 

4 

6  34.7 

7  29    2,36 

0.670 

22  24    4.2 

1.39 

5 

7  29  14.27 

0.695 

22  23  39.6 

1.44 

5 

6  31.0 

7  29  18.82 

0.701 

22  23  30.0 

1.46 

6 

7  29  31.31 

0.725 

22  23    4.1 

1.51 

6 

6  27.4 

7  29  36.02 

0.731 

22  28  54.2 

1.53 

7 

7  29  49.07 

0.755 

22  22  26.9 

1.69 

7 

6  23.7 

7  29  53.93 

0.761 

22  22  16.6 

1.60 

8 

7  30    7.57 

0.785 

22  21  48.0 

1.66 

8 

6  20.1 

7  30  12.57 

0.791 

22  21  37.3 

1.67 

9 

7  30  26.79 

0.815 

22  21     7.4 

1.73 

9 

6  16.5 

7  30  31.93 

0.821 

22  20  56.4 

1.74 

10 

7  30  46.72 

0.845 

22  20  25.1 

1.80 

10 

6  12.9 

7  30  51.99 

0.850 

22  20  13.8 

1.81 

11 

7  31     7.35 

0.874 

22  19  41 .1 

1.87 

11 

6    9.3 

7  31  12.75 

0.879 

22  19  29.5 

1.88 

12 

7  31  28.68 

0.903 

22  18  55.4 

1.94 

12 

6    57 

7  31  34.20 

0.908 

22  18  43.5 

1.95 

13 

7  31  50.70 

0.931 

22  18    8.1 

2.01 

13 

6    2.1 

7  31  56.34 

0.936 

22  17  55.9 

2.02 

14 

7  32  13.39 

0.959 

22  17  19.1 

2.08 

14 

5  58.6 

7  32  19.14 

0.964 

22  17    6.6 

2.09 

15 

7  32  36.75 

0.987 

22  16  28.4 

2.15 

15 

5  55.0 

7  32  42.61 

0.991 

22  16  15.6 

2.16 

16 

7  33    0.78 

1.015 

22  15  36.0 

2.22 

16 

5  51.4 

7  33    6.74 

1.018 

22  15  23.0 

2i» 

17 

7  33  25.46 

1.042 

22  14  42.0 

2J^ 

17 

5  47.9 

7  33  31.52 

1.045 

22  14  28.7 

2.30 

18 

7  33  50.78 

1.069 

22  13  46.3 

2.36 

18 

5  44.4 

7  33  56.93 

1.072 

22  13  32.8 

2.37 

19 

7  34  16.74 

1.095 

22  12  48.9 

2.43 

19 

5  40.9 

7  34  22.98 

1.098 

22  12  35.1 

2.44 

20 

7  34  43.32 

1.121 

22  11  49.8 

2.50 

2;) 

5  37.4 

7  34  49.64 

1.124 

22  11  35.8 

2.51 

21 

7  35  10.52 

1.146 

22  10  49.0 

2.57 

21 

5  34.0 

7  35  16.92 

1.149 

22  10  34.8 

2.58 

22 

7  35  38.33 

1.171 

22    9  46.6 

2.64 

22 

5  30.6 

7  35  44.80 

1.174 

22    9  32.1 

2.65 

23 

7  36    6.74 

1.196 

22    8  42.5 

2.71 

23 

5  27.1 

7  36  13.28 

1.199 

22    8  27.7 

2-72 

24 

7  36  35.74 

1.221 

22    7  36.7 

2.78 

24 

5  23.7 

7  36  42.34 

1.223 

22    7  21.7 

2.79 

25 

7  37    5.33 

1.245 

22    6  29.3 

2.85 

25 

5  20.3 

7  37  11.99 

liM7 

22    6  14.1 

2.85 

26 

7  37  35.50 

1.269 

22    5  20.2 

2.92 

26 

5  16.9 

7  37  42.21 

1571 

22    5    4.8 

2.92 

27 

7  38    6.24 

1.293 

22    4    9.5 

2.99 

27 

5  13.5 

7  38  13.00 

li»5 

22    3  53.9 

2.99 

28 

7  38  37.54 

1.316 

22    2  57.1 

3.06 

28 

5  10.1 

7  38  44.34 

1.318 

22    2  41.3 

3.06 

29 

7  39    9.40 

1.339 

22    1  42.9 

3.13 

29 

5    6.7 

7  39  16.24 

1.341 

22    1  26.9 

3.13 

30 

7  39  41.81 

1.362 

22    0  27.0 

3.20 

30 

5    3.3 

7  39  48.69 

1.364 

22    0  10.9 

3.20 

31 

7  40  14.77 

+1.384 

■f21  59    9.5 

-  3.27 

31 

4  59.9    7  40  21.69 

+1.386 

+21  58  53.21 

-  3.27 

8m 
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Date. 
18791. 

FOB  WABHP^GTO^  KEAM  NOON. 

FOB  MEBmUM  TBANSn'. 

Apparent 
Aieentlon. 

Diftfor 
Ihonr. 

Appartat 

Diir.for 
1  hoar. 

Mean  Time 
ofTraoBit. 

Asceniion. 

Diff.for 
lb.  of 
Long. 

Apparent 

Dlftfor 

1  hour  of 

Lonf. 

Mi^l 

h    m     s 
7  40  14.77 

•»'L384 

421  59    9.5 

-  327 

d 
1 

h     m 
4  59.9 

h    m     ■ 
7  40  21.69 

+L386 

42!  58  53.2 

-  3JJ7 

2 

7  40  48J27 

1.406 

21  57  50.3 

3.34 

2 

4  56:5 

7  40  55.22 

1.408 

21  57  33.9 

3.34 

3 

7  41  22.29 

1.428 

21  56  29.5 

3.41 

3 

4  53.1 

7  41  29i27 

1.430 

21  56  12.9 

3.41 

4 

7  41  56.83 

1.450 

21  55    6.9 

3.48 

4 

4  49.8 

7  42    3.84 

1.451 

21  54  50J2 

3.48 

5 

7  42  31.89 

1.471 

21  53  42.6 

3.55 

5 

4  46.4 

7  42  38.92 

1.472 

21  53  24.7 

3^ 

6 

7  43    7.46 

1.492 

21  52  16.6 

3.62 

6 

4  43.0 

7  43  14.51 

1.493 

21  51  59.6 

3.6SI 

7 

7  43  43.52 

1.513 

21  50  49.0 

3.69 

7 

4  39.7 

7  43  50.58 

1.513 

21  50  31.8 

3iJ9 

8 

7  44  20.07 

1.533 

21  49  19.7 

3.76 

8 

4  36.4 

7  44  27.14 

li)33 

21  49    2.4 

3.76 

9 

7  44  57.10 

1.553 

21  47  48.7 

3.83 

9 

4  33.1 

7  45    4.17 

1.553 

21  47  31.3 

3^ 

10 

7  45  34.60 

1.572 

21  46  16.0 

3.90 

10 

4  29.8 

7  45  41.67 

1.572 

21  45  58.5 

3.90 

11 

7  46  12.57 

1.591 

21  44  41.6 

3.97 

11 

4  26.5 

7  46  19.64 

1.591 

21  44  24.0 

3.97 

12 

7  46  50.99 

1.610 

21  43    5.5 

4.04 

12 

4  23.2 

7  46  58.06 

1.610 

21  42  47.8 

4.04 

13 

7  47  29.86 

1.628 

21  41  27.7 

4.11 

13 

4  19.9 

7  47  36.92 

1.628 

21  41    9.9 

4.11 

14 

7  48    9.17 

1.646 

21  39  48.2 

4.18 

14 

4  16.6 

7  48  16.22 

1.646 

21  39  30.3 

4.18 

15 

7  48  48.90 

1.664 

21  38    7.0 

4.25 

15 

4  13.3 

7  48  55.94 

1.664 

21  37  49.0 

4je5 

16 

7  49  29.06 

1.681 

21  36  24.1 

4.32 

16 

4  10.1 

7  49  36.08 

1.681 

21  36    6.1 

4.32 

17 

7  50    9.63 

1.698 

21  34  39.6 

4.39 

17 

4    6.8 

7  50  16.63 

1.698 

21  34  21.5 

4.39 

18 

7  50  50.60 

1.715 

21  32  53.4 

4.46 

18 

4    3.5 

7  50  57.57 

1.714 

21  32  35.3 

4.46 

19 

7  51  31.97 

1.732 

21  31    5.5 

4.53 

19 

4    0.2 

7  51  :«.9i 

1.730 

21  30  47.4 

4.53 

20 

7  52  13.73 

1.748 

21  29  15.9 

4.60 

20 

3  57.0 

7  52  2Q.64 

1.746 

21  28  57.8 

4.60 

21 

7  52  55.88 

1.764 

21  27  24.7 

4.67 

21 

3  53.7 

7  53    2.76 

1.762 

21  27    6.5 

4j67 

22 

7  53  38.40 

1.780 

21  25  31.8 

4.74 

22 

3  50.5 

7  53  45.24 

1.777 

21  25  13.6 

4.74 

23 

7  54  21.29 

1.795 

21  23  37.1 

4.81 

23 

3  47.3 

7  54  28.09 

1.792 

21  23  18.9 

4.81 

24 

7  55    4.54 

1.810 

21  21  40.8 

4.88 

24 

3  44.1 

7  55  11.30 

1.807 

21  21  22.6 

4.88 

25 

7  55  48.14 

1.825 

21  19  42.9 

4.95 

25 

3  40.9 

7  55  54.86 

1.822 

21  19  24.7 

4.95 

26 

7  56  32.09 

1.839 

21  17  43.3 

5.02 

26 

3  37.7 

7  56  38.77 

1.836 

21  17  ^.1 

5.02 

27 

7  57  16,38 

1.853 

21  15  42.0 

5.09 

27 

3  34.5 

7  57  23.01 

1.850 

21  15  23.8 

5.09 

28 

7  58    1.01 

1.867 

21  13  39.1 

5.16 

28 

3  31.4 

7  58    7.59 

1.864 

21  13  20.9 

5.16 

29 

7  58  45.97 

1.881 

21  11  34.5 

5.23 

29 

3  28.2 

7  58  52.50 

1.878 

21  11  16.4 

5.23 

30 

7  59  31.26 

1.894 

21    9  28.3 

5.30 

30 

3  25.0 

7  59  37.74 

1.891 

21    9  10J2 

5.30 

31 

8    0  16.87 

1.907 

21    7  20.4 

5.37 

31 

3  21.8 

8    0  23.29 

1.904 

21    7    2.3 

5.36 

Junel 

8    1    2.79 

1.920 

21    5  10.8 

5.44 

1 

3  18.7 

8    1    9.15 

1.917 

21    4  52.8 

5.43 

2 

8    ]  49.01 

1.932 

21    2  59.6 

5.51 

2 

3  15.5 

8    1  55.31 

1.929 

21    2  41.6 

5.50 

3 

8    2  35.53 

1.944 

21    0  46.8 

5.58 

3 

3  12.4 

8    2  41.77 

1.941 

21    0  28.9 

5.57 

4 

8    3  22.34 

1.956 

20  58  32.3 

5.65 

4 

3    9.2 

8    3  28.51 

1.953 

20  58  14.5 

5j64 

5 

8    4    944 

1.968 

20  56  16.1 

5.71 

5 

3    6.1 

8    4  15.54 

1.965 

20  55  58.4 

6.70 

6 

8    4  56.82 

1.980 

20  53  58.3 

5.78 

6 

3    2.9 

8    5    2.85 

1.976 

20  53  40.7 

5.77 

7 

8    5  44.47 

1.991 

20  51  38.9 

5.85 

7 

2  59.8 

8    5  50.43 

1.987 

20  51  214 

5.84 

8 

8    6  32.38 

2.002 

20  49  17.9 

5.91 

8 

2  56.6 

8    6  38.27 

1.998 

20  49    0.5 

5.91 

• 

9 

8    7  20.54 

2.013 

20  46  55.2 

V.tM 

9 

2  53.5 

8    7  26.36 

2.009 

20  46  37.9 

5.98 

10 

8    8    8.96 

2.023 

20  44  30.9 

6.05 

10 

2  50.3 

8    8  14.70 

2.019 

20  44  13.7 

6X)4 

11 

8    8  57.62 

2.033 

20  42    5.0 

6.11 

li 

2  47.2 

8    9    3.28 

2.029 

20  41  48.0 

6.11 

12 

8    9  46.52 

2.043 

20  39  37.5 

6.18 

12 

2  44.1 

8    9  52.10 

2.039 

20  39  20.6 

6.18 

13 

8  10  35.64 

2.052 

20  37    8.4 

6.24 

13 

2  41.0 

8  10  41.14 

2.048 

20  36  51.7 

6.24 

14 

8  11  24.99 

2.C61 

20  34  37.8 

6.31 

14 

2  37.8 

8  11  30.41 

2.057 

20  34  21.2 

6.31 

15 

8  12  14.55 

2.069 

20  32    5.6 

6.37 

15 

2  34.7 

8  12  19.89 

2.066 

20  31  49.2 

6.37 

16 

8  13    4.31 

2.077 

20  29  31.8 

6.44 

16 

2  31.6 

8  13    9.56 

2.074 

20  29  15.5 

6.44 

17 

8  13  54.28 

2.085 

20  26  56.5 

6.50 

17 

2  28.5 

8  13  59.44 

2.082 

20  26  40.4 

6.50 

18 

8  14  44.44 

2.093 

20  24  19.7 

6.57 

18 

2  25.4 

8  14  49.51 

2.090 

20  24    3.7 

6.57 

19 

8  15  34.79 

2.101 

20  21  41.4 

6.63 

19 

2  22.3 

8  15  39.77 

2.098 

20  21  25.6 

6.63 

20 

8  16  25.33 

2.109 

20  19    1.5 

6.69 

20 

2  19.2 

8  16  30.22 

2.106 

20  18  45.9 

6.69 

21 

8  17  16.05 

2.117 

20  16  20.1 

6.76 

21 

2  16.1 

8  17  20.85 

2.113 

20  16    4.7 

6.76 

22 

8  18    6.95 

2.124 

20  13  37.2 

6.82 

22 

2  13.0 

8  18  11.66 

2.120 

20  13  22.0 

6.82 

23 

8  18  58.02 

2.131 

20  10  52.8 

6.88 

23 

2    9.9 

8  19    2.64 

2.127 

20  10  37.8 

6.88 

24 

8  19  49.23 

2.138 

20    8    6.9 

6.95 

24 

2    6.8 

8  19  53.77 

2.134 

20    7  52.1 

6.94 

25 

8  20  40.64 

2.145 

20    5  19.5 

7.01 

25 

2    3.8 

8  20  45.06 

2.140 

20    5    5.0 

7.00 

26 

8  21  32.19 

2.151 

20    2  30.6 

7.07 

26 

2    0.7 

8  21  36.51 

2.146 

20    2  16.3 

7.06 

27 

8  22  23.90 

2.157 

19  59  40.3 

7.13 

27 

1  57.6 

8  22  28.12 

2.152 

19  59  26.3 

7.12 

28 

8  23  15.75 

2.163 

19  56  48.5 

7.19 

28 

1  54.5 

8  23  19.87 

2.158 

19  56  34.8 

7.18 

29 

8  24    7.74 

2.169 

19  53  55.3 

7.25 

29 

1  51.5 

8  24  11.76 

2.164 

19  53  41.8 

7.24 

30. 

8  24  59.86 

2.174 

19  51    0.6 

7.31 

30 

1  48.4 

8  25    3.78 

2J70 

19  50  47.3 

7.30 

31 

8  25  52.11  42.179 

+19  48    4.5 

-  7.37 

31 

1  45.4 

8  25  55.93 

42.175 

4IO  47  51.5 

-  7.35 

JUMTER,  187d« 


367 


Date. 
1672. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

AicentloD. 

I>lff.for 
Ibonr. 

Apparent 
DecUnatlon. 

Diff.  for 
1  hoar. 

Mean  Time 
of  Transit. 

Apparent 

Right 
AseeDsion. 

Dlff.fbr 
lb.  of 
Long. 

Apparent 
Deelinatlon. 

DIflf.  for, 

1  honrof 

Lonj. 

h    m     M 

■ 

• 

it 

d     h     m 

h    m     8 

s 

O          t          ft 

+19  47  51.5 

u 

Jalyl 

8  25  52.11 

+2.179 

+19  48    4J> 

-  7.37 

1     1  45.4 

8  25  5593 

+2.175 

-7.35 

2 

8  26  44.48 

2.184 

19  45    7.0 

7.43 

2    1  42.3 

8  26  48.20 

2.180 

19  44  54.3 

7.41 

3 

8  27  36.98 

2.189 

19  42    8.1 

7.49 

3    1  39.3 

8  27  40.60 

2.185 

19  41  55.7 

7.47 

4 

8  28  29.59 

2.194 

19  39    7.9 

7.55 

4     1  36.2 

8  28  33.11 

2.190 

19  38  55.8 

7.53 

5 

8  29  22.31 

2.199 

19  36    6.3 

7.60 

5    1  33.1 

•  8  29  25.73 

2.194 

19  35  54.5 

759 

6 

8  30  15.13 

2.203 

19  33    3.3 

7.66 

6    1  30.1 

8  30  18.44 

2.1f)8 

19  32  51.8 

7.64 

7 

8  31    8.05 

2.207 

19  29  59.0 

7.72 

7    1  27.0 

8  31  1155 

2.202 

19  29  47.8 

7.70 

8 

8  32    1.06 

2.210 

19  26  53.4 

7.77 

8    1  23.9 

8  32    4.16 

2506 

19  26  42.5 

7.76 

9 

8  32  54.15 

2.214 

19  23  46.5 

7.82 

9    1  20.9 

8  32  57.14 

2.209 

19  23  35.9 

7.81 

10 

8  33  47.31 

2.217 

19  20  385 

7.87 

10    1  17.8 

8  33  50.19 

2.212 

19  20  27.9 

7.86 

n 

8  34  40.54 

2.220 

19  17  28.7 

7.92 

11     1  14.8 

8  34  43.31 

2515 

19  17  18.8 

7.91 

IS 

8  35  33.85 

2.223 

19  14  17.9 

7.97 

12    1  11.8 

8  35  36.51 

2518 

19  14    8.3 

7.96 

13 

8  36  27.22 

232o 

19  11    5.9 

8.02 

13    1    8.7 

8  36  29.77 

2.220 

19  10  56.7 

8.01 

14 

8  37  20.64 

2Ji27 

19    7  52.7 

8.07 

14    1    5.7 

8  37  23.08 

2.222 

19    7  43.8 

8.06 

15 

8  38  14.11 

2.229 

19    4  38.3 

8.12 

15    1    2.7 

8  38  16.44 

2.224 

19    4  29.6 

8.11 

16 

8  39    7.63 

2.231 

19    1  22.7 

8.17 

16    0  59.6 

8  39    9.85 

2.226 

'l9    1  14.5 

8.16 

17 

8  40    li20 

2533 

18  58    6.0 

8.22 

17    0  56.6 

8  40    3.31 

2.228 

18  57  585 

8.21 

18 

8  40  54.80 

2.234 

18  54  48.1 

8.27 

18    0  53.6 

8  40  56.80 

2.230 

18  54  40.7 

8.26 

19 

8  41  48.43 

2J235 

18  51  29.1 

8.32 

19    0  50.6 

8  41  50.31 

2.231 

18  51  22.1 

8.31 

20 

8  42  42.09 

2.236 

18  48    9.0 

8.37 

20    0  47.5 

8  42  43.86 

2.232 

18  48    2.4 

8.35 

21 

8  43  35.78 

2537 

18  44  47.8 

6.41 

21    0  44.5 

8  43  37.44 

2533 

18  44  41.6 

6.39 

22 

8  44  29.49 

2538 

18  41  25.5 

8.46 

22    0  41.5 

8  44  31.04 

2.234 

18  41  19.7 

8.44 

23 

8  45  23.22 

2.239 

18  38    2.1 

8.50 

23    0  38.4 

8  45  24.65 

2.234 

18  37  56.7 

8.48 

24 

8  46  16.96 

2.239 

18  34  37.7 

8.54 

24    0  35.4 

8  46  1858 

2.235 

18  34  32.7 

852 

25 

8  47  10.71 

2540 

18  31  12.3 

8.58 

25    0  32.4 

8  47  11.92 

2535 

18  31    7.7 

8.56 

26 

8  48    4.46 

2.240 

18  27  45.8 

8.62 

26    0  29.3 

8  48    5.56 

2.235 

18  27  41.6 

8.60 

27 

8  48  58Ji£2 

2.240 

18  24  18.3 

8.66 

27    0  26.3 

8  48  59.20 

2.235 

18  24  14.5 

8.64 

28 

8  49  51.97 

2539 

18  20  49.9 

8.70 

28    0  23.3 

8  49  52.84 

2.235 

18  20  46.5 

8.68 

29 

8  50  45.71 

2.569 

18  17  20.5 

8.74 

29    0  205 

8  50  46.47 

2.234 

18  17  17.5 

8.72 

30 

8  51  39.43 

2538 

18  13  50.1 

8.78 

30    0  175 

8  51  40.06 

2534 

18  13  47.5 

8.76 

31 

8  52  33.14 

2.237 

18  10  18.9 

8.82 

31    0  14.1 

8  52  33.67 

2.233 

18  10  16.7 

8.79 

Aug.  1 

8  53  26.82 

2.236 

18    6  46.8 

8.86 

1    0  11.1 

8  53  27.24 

2.232 

18    6  45.1 

8.83 

2 

8  54  20.47 

t{.235 

18    3  13.8 

8.89 

2    0    8.0 

8  54  20.78 

2.231 

18    3  12.6 

8.87 

3 

8  55  14.09 

2.234 

17  59  40.0 

8.93 

3    0    5.0 

8  55  14.29 

2529 

17  59  395 

8.90 

4 

8  56    7.68 

2532 

17  56    5.4 

8.96 

4    0    1.9 

8  56    7.76 

2.227 

17  56    5.1 

8.93 

5 

8  57    1J22 

2530 

17  52  30.0 

8.99 

4  23  58.9 

8  57    1.18 

2525 

17  52  305 

8.96 

6 

8  57  54.71 

2.228 

17  48  53.8 

9.02 

5  23  55.8 

8  57  54.55 

2523 

17  48  54.5 

8.99 

7 

8  58  48.14 

2.226 

17  45  16.9 

9.05 

6  23  52.8 

8  58  47.87 

2.221 

17  45  18.1 

9.02 

8 

8  59  41.52 

2.223 

17  41  39.3 

9.08 

7  23  49.7 

8  59  41.14 

2518 

17  41  40.9 

9.05 

9 

9    0  34.83 

2520 

17  38    1.0 

9.11 

8  23  46.7 

9    0  34.34 

2.215 

17  38    3.1 

9.08 

10 

9    1  28.08 

2.217 

17  34  22.1 

9.14 

9  23  43.6 

9    1  27.47 

.2512 

17  34  24.6 

9.11 

11 

9    2  21i^ 

2514 

17  30  42.5 

9.17 

10  23  40.6 

9    2  20.53 

2.209 

17  30  45.5 

9.14 

12 

9    3  14.34 

2511 

17  27    2.3 

950 

11  23  37.5 

9    3  13.51 

2.206 

17  27    5.7 

9.17 

13 

9    4    7.34 

2.207 

17  23  21.6 

9.22 

12  23  34.4 

9    4    6.40 

2502 

17  23  255 

9.19 

14 

9    5    0J25 

2503 

17  19  40.3 

9.24 

13  23  31.4 

9    4  59.20 

2.198 

17  19  44.7 

951 

15 

9    5  53.07 

2.199 

17  15  58.5 

9.26 

14  23  28.3 

9    5  51.91 

2.194 

17  16    3.4 

953 

16 

9    6  45.79 

2.195 

17  12  165 

958 

15  23  25.3 

9    6  44.52 

2.190 

17  12  21.6 

9.25 

17 

9    7  38.41 

2.191 

17    8  a3.4 

9.30 

16  23  225 

9    7  37.03 

2.186 

17    8  39.3 

957 

18 

9    8  30.92 

2.187 

17    4  505 

9.32 

17  23  19.1 

9    8  29.43 

2.182 

17    4  56.6 

959 

19 

9    9  23.33 

2.182 

17    1    6.6 

9.34 

18  23  16.1 

9    9  21.73 

2.177 

17    1  13.5 

9.31 

20 

9  10  15.63 

2.177 

16  57  22.7 

9.36 

19  23  13.0 

9  10  13.92 

2.172 

16  57  30.0 

9.32 

21 

9  11    7iJl 

2.172 

16  53  38.4 

9.37 

20  23    9.9 

9  11    6.00 

2.167 

16  53  465 

9.34 

22 

9  11  59.87 

2.167 

16  49  53.7 

9.38 

21  23    6.8 

9  11  57.95 

2.162 

16  50    2.0 

9.35 

23 

9  12  51.81 

2.162 

16  46    8.7 

9.39 

22  23    3.8 

9  12  49.78 

2.157 

16  46  175 

9.36 

24 

9  13  43.62 

2.157 

16  42  23.5 

9.40 

23  23    0.7 

9  13  41.49 

2.152 

16  42  32.8 

9.37 

25 

9  14  35.30 

2.151 

16  38  38.0 

9.41 

24  22  57.6 

9  14  33.07 

2.146 

16  38  47.8 

9.38 

26 

9  15  26i)4 

2.145 

16  34  52.3 

9.41 

25  22  54.5 

9  15  24.51 

2.140 

16  35    2.6 

9.39 

27 

9  16  18i24 

2.139 

16  31    6.4 

9.42 

26  22  51.5 

9  16  15.80 

2.134 

16  31  175 

9.40 

28 

9  17    9J50 

2.133 

16  27  20.3 

9.42 

27  22  48.4 

9  17    6.95 

2.128 

16  27  315 

9.40 

29 

9  18    0.60 

2.129 

16  23  34.1 

9.43 

28  22  45.3 

9  17  57.95 

2.122 

16  23  45.8 

9.41 

30 

9  18  51i>5 

2.120 

16  19  47.8 

9.43 

29  22  425 

9  18  48.80 

2.116 

16  20    0.0 

9.41 

31 

9  19  42.34 

+2.113 

+16  16    1.4 

-  9.43 

30  22  39.1    9  19  39.491  +2.109 

+16  16  14.1 

-  9.41 

sien 


JUPITER,  1879. 


Date. 
1879. 

FOB  WAAHINGTON  MEAN  NOON. 

POR  MERIDIAN  TRANSIT. 

Apparent 

Right 
ABcension. 

Diff.for 
Ihour. 

Apparent 
Declination. 

Difllfor 
1  hoor. 

Mean  Time 
of  Transit. 

AicenBion. 

DUr.for 
lb.  of 
Long. 

Apparent 
Derilnatloii. 

DiCfcr 
1  hoar  of  • 

Loaf. 

Sept.  1 

h    m     ■ 
9  20  32.96 

42*105 

+16  li  1^0 

-  9.43 

d     h     m 
0  22  36.0 

h     m      • 
9  20  30.01 

+2*101 

+ll  12  28'!2 

-  9.41 ! 

^  2 

9  21  23.40 

2.098 

16    8  28.6 

9.43 

1  22  32.9 

9  21  20.35 

2.094 

16    8  42.3 

9.41  i 

3 

9  22  13.67 

2.091 

16    4  42.3 

9.43 

2  22  29.8 

9  22  10.52 

2.086 

16    4  56.5 

9.41; 

4 

9  23    3.75 

2.083 

16    0  56.0 

9.42 

3  22  26.7 

9  23    0.51 

2.078 

16    1  10.7 

9.40  1 

5 

9  23  53.64 

2.075 

15  57    9.9 

9.42 

4  22  23.6 

9  23  50.30 

2,070 

15  57  25.0 

9.401 

6 

9  24  43.33 

2.067 

15  53  24.0 

9.41 

5  22  20.5 

9  24  39.90 

2.062 

15  53  39.6 

9.39. 

7 

9  25  32.82 

2.058 

15  49  38.3 

9.40 

6  22  17.4 

9  25  29.30 

2.054 

15  49  54.4 

9.3Hi 

8 

9  26  22.11 

2.049 

15  45  52.9 

9.39 

7  22  14.3 

9  26  18.50 

2.045 

15  46    9.5 

9.37 

9 

9  27  11.19 

2.040 

15  42    7.7 

9.38 

8  22  11.2 

9  27    7.49 

2.036 

15  42  24.8 

9.36 

10 

9  28    0.05 

2.031 

15  38  22.9 

9.37 

9  22    8.1 

9  27  56.26 

2.027 

15  38  40.4 

9.35 

11 

9  28  48i^9 

2.022 

15  34  38.4 

9.35 

10  22    5.0 

9  28  44.81 

2.018 

15  34  56.3 

9.33 

12 

9  29  37,11 

2.013 

15  30  54.3 

9.33 

11  22    1.9 

9  29  33.14 

2.009 

15  31  12.7 

9.31 

13 

9  30  25.30 

2.003 

15  27  10.6 

9.31 

12  21  58.8 

9  30  21i25 

2.000 

15  27  29.4 

9J89 

14 

9  31  13.26 

1.993 

15  23  27.4 

9.29 

13  21  55.6 

9  31    9.13 

1.990 

15  23  46.7 

9i27 

15 

9  32    0.99 

1.983 

15  19  44.6 

9iJ7 

14  21  52.5 

9  31  56.77 

1.980 

15  20    43 

9.25 

16 

9  32  48.47 

1.973 

15  16    2.4 

9.25 

15  21  49.4 

9  32  44.17 

1.970 

15  16  22.5 

9J23 

17 

9  33  35.70 

1.963 

15  12  20.8 

9.23 

16  21  46J2 

9  33  31.32 

1.960 

15  12  41.3 

9J2I 

18 

9  34  22.68 

1.952 

15    8  39.8 

9.20 

17  21  43.0 

9  34  18J22 

1.950 

15    9    0.8 

9.18 

19 

9  35    9.40 

1.941 

15    4  59.4 

9.17 

18  21  39.9 

9  35    4.86 

1.939 

15    5  20.8 

9.15! 

20 

9  35  55.87 

1.930 

15    1  19.7 

9.14 

19  21  36.7 

9  35  51.25 

1.928 

15    1  41.5 

9.12  j 

21 

9  36  42.07 

1.919 

14  57  40.7 

9.11 

20  21  33.5 

9  36  37.38 

1.917 

14  58    2.9 

9.09 

22 

9  37  28.00 

1.908 

14  54    2.5 

9.08 

21  21  30.3 

9  37  23.24 

1.906 

14  54  25.1 

9.06 

23 

9  38  13.66 

1.896 

14  50  25.0 

9.05 

22  21  27.2 

9  38    8.83 

1.894 

14  50  48.0 

9.03 

24 

9  38  59.04 

1.884 

14  46  48.3 

9.01 

23  21  24.0 

9  38  54.14 

1.882 

14  47  11.7 

H39 

25 

9  39  44.13 

1.872 

14  43  12.6 

8.97 

24  21  20.8 

9  39  39.16 

1.870 

14  43  36.4 

8J95 

26 

9  40  28.93 

1.860 

14  39  37.8 

8.93 

25  21  17.6 

9  40  23.89 

1.858 

14  40    2.0 

8.91; 

27 

9  41  13.43 

1.848 

14  36    3.9 

8.89 

26  21  14.4 

9  41    8.33 

1.845 

14  36  28.4 

a89 

28 

9  41  57.63 

1.835 

14  32  31.1 

8.85 

27  21  11.2 

9  41  52.47 

1.832 

14  32  56.0 

8^ 

29 

9  42  41.52 

1.822 

14  28  59.3 

8.80 

28  21    8.0 

9  42  36.30 

1.819 

14  29  24.5 

8.79 

30 

9  43  25.0!) 

1.809 

14  25  28.6 

8.75 

29  21     4.8 

9  43  19.81 

1.806 

14  25  54J2 

8.74 

Oct.  1 

9  44    8.33 

1.795 

14  21  59.1 

8.70 

0  21    1.6 

9  44    3.00 

1.793 

14  22  S6.0 

8.69 

2 

9  44  51.24 

1.781 

14  18  30.8 

8.65 

1  20  58.4 

9  44  45.85 

1.779 

14  18  57.0 

8.64 

3 

9  45  33.82 

1.767 

14  15    3.7 

8.60 

2  20  55.2 

9  45  28.38 

1.765 

14  15  30J2 

8.59 

4 

9  46  16.06 

1.753 

14  11  37.9 

8.55 

3  20  51.9 

9  46  10.57 

1.751 

14  12    4.7 

8.54 

5 

9  46  57.95 

1.738 

14    8  13.5 

8.49 

4  20  48.7 

9  46  52.41 

1.736 

14    8  40.6 

8.48 

6 

9  47  39.49 

1.723 

14    4  50.4 

8.43 

5  20  45.5 

9  47  33.90 

1.721 

14    5  17.8 

8.^ 

7 

9  48  20.67 

1.708 

14    1  28.8 

8.37 

6  20  42.3 

9  48  15.04 

1.706 

14     1  56.4 

8.36! 

8 

9  49    1.48 

1.693 

13  58    8.7 

8.31 

7  20  39.0 

9  48  55.81 

1.691 

13  58  36.6 

8.30  i 

9 

9  49  41.91 

1.677 

13  54  50.1 

8i25 

8  20  35.8 

9  49  36.20 

1.676 

13  55  18J! 

8J24 

10 

9  50  21.96 

1.661 

13  51  33.0 

8.18 

9  20  32.5 

9  50  16.21 

1.660 

13  52    1.3 

8.17 

11 

9  51     1.64 

1.645 

13  48  17.5 

8.11 

10  20  29.2 

9  50  55.86 

1.644 

13  48  46.0 

8.10 

12 

9  51  40.93 

1.629 

13  45    3.7 

8.04 

11  20  25.9 

9  51  35.12 

1.628 

13  45  32.4 

8.03 

13 

9  52  19.83 

1.613 

13  41  51.7 

7.97 

12  20  22.6 

9  52  13.99 

1.612 

13  42  20.6 

7.96 

14 

9  52  58.34 

1.596 

13  38  41.5 

7.90 

13  20  19.3 

9  52  52.47 

1.595 

13  39  10.6 

7J&B 

15 

9  53  36.44 

1.579 

13  35  33.0 

7.82 

14  20  16.0 

9  53  30.54 

1.578 

13  36    2S& 

7.81 

16 

9  54  14.13 

1.562 

13  32  26.3 

7.74 

15  20  12.7 

9  54    8.21 

1.561 

13  32  55.7 

7.731 

17 

9  54  51.41 

1.545 

13  29  21.5 

7.66 

16  20    9.4 

9  54  45.47 

1.544 

13  29  51.0 

7.^; 

18 

9  55  28.27 

1.527 

13  26  18.7 

7.58 

17  20    6.1 

9  55  22.31 

1.526 

13  26  48.3 

7.57. 

19 

9  56    4.71 

1.509 

13  23  17.8 

7.50 

18  20    2.8 

9  55  58.74 

1.508 

13  23  47.5 

7.49 

23 

9  56  40.71 

1.491 

13  20  18.9 

7.41 

19  19  594 

9  56  34.74 

1.490 

13  20  48.7 

7.41. 

21 

9  57  16.27 

1.473 

13  17  22.1 

7.32 

20  19  56.1 

9  57  10.30 

1.472 

13  17  51.9 

7.32 : 

22 

9  57  51.39 

1.454 

13  14  27.4 

7.23 

21  19  52.8 

9  67  45.39 

1.453 

13  14  57.3 

7.23' 

23 

9  58  26.05 

1.435 

13  11  34.9 

7.14 

22  19  49.4 

9  58  20.05 

1.434 

13  12    4.8 

7.14. 

24 

9  59    0.25 

1.416 

13 '  8  44.6 

7.05 

23  19  46.0 

9  58  54.25 

1.415 

13    9  14.5 

7JI5 

25 

9  59  33.99 

1.396 

13    5  56.6 

6.95 

24  19  42.7 

9  59  28.00 

1.396 

13    6  26.5 

6.96 

26 

10    0    7.25 

1.376 

13    3  10.9 

6.85 

25  19  39.3 

10    0    1.27 

1.376 

13    3  40.7 

6.86 

27 

10    0  40.03 

1.356 

13    0  27.6 

6.75 

26  19  35.9 

10    0  34.06 

1.356 

13    0  57.4 

6.76 

28 

10    1  12.33 

1.335 

12  57  46.7 

6.65 

27  19  32.5 

10    I    6.38 

1.336 

12  58  16.4 

6.66 

29 

10    1  44.13 

1.314 

12  55    8.3 

6.55 

28  19  29.1 

10    1  38i20 

1.315 

12  55  37.9 

6.56 

30 

10    2  15.43 

1.293 

12  52  32.5 

6.44 

29  19  25.7 

10    2    9.52 

1.294 

12  53    2.0 

6.45 

31 

10    2  46.22 

1.272 

12  49  59.1 

6.33 

30  19  22.3 

10    2  40.33 

1.273 

12  50  28.5 

6.34 

32 

10    3  16.50 

+1.251 

+12  47  28.4 

-  6.22 

31  19  18.9 

10    3  10.64 

+1.252 

+12  47  57.6 

-  6J83 

«rUPIT£R,  t^m 
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Date. 

I  OR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Aifeeiudon. 

Diftfor 
Ihoor. 

Apparent 

Diff.  for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Aitceoidon. 

Diff.  for 
lh.of 
Long. 

Apparent 
DeclinaUon. 

Diff.  for  \ 
lliourof 
Long. 

h     m      s 

M 

O          1         II 

II 

d     h     m 

h     m      s 

N 

+12  4^  29'.4 

It 

Nov.l 

10     3  16.50 

+1.251 

+12  47  28.4 

-6.22 

1  19  15.5 

10    3  40.43 

+1.230 

-  6.12 

2 

10    3  46.26 

1.229 

12  45    0.4 

6.11 

2  19  12.1 

10    4    9.68 

1.208 

12  43    4.0 

6.00 

3 

10    4  15.48 

1.207 

12  42  35.2 

6.00 

3  19    8.6 

10    4  38.41 

1.186 

12  40  41.4 

5.88 

4 

10    4  44.17 

1.184 

12  40  12.8 

5.88 

4  19    5.1 

10    5    6.60 

1.163 

12  38  21.6 

5.76 

5 

10    5  12.32 

1.161 

12  37  53.2 

5.76 

5  19    1.6 

10    5  34.25 

1.140 

12  36    4.6 

5.64 

6 

10    5  39.92 

1.138 

12  35  36.5 

5.64 

6  18  58.1 

10    6    1.33 

1.117 

12  33  50.5 

5.52 

7 

10    6    6.96 

1.115 

12  33  22.7 

5.52 

7  18  54.6 

10    6  27.86 

1.094 

12  31  39.4 

5.40 

8 

10    6  33.44 

1.092 

12  31  11.9 

5.39 

8  18  51.0 

10    6  53.84 

1.070 

12  29  31.3 

527 

9 

10    6  59.36 

1.068 

12  29    4.1 

5.26 

9  18  47.5 

10    7  19.25 

1.046 

12  27  26.2 

5.14 

10 

10    7  24.71 

1.044 

12  26  59.4 

5.13 

10  18  44.0 

10    7  44.08 

1.022 

12  25  24.3 

5.01 

11 

10    7  49.47 

1.020 

12  24  57.9 

5.00 

11  18  40.5 

10    8    8.33 

0.998 

12  23  25.5 

4.88 

12 

10    8  13.65 

0.9!>5 

12  22  59.5 

4.87 

12  18  36.9 

10    8  32.00 

0.974 

12  21  29.9 

4.75 

13 

10    8  37.24 

0.970 

12  21    4.3 

4.74 

13  18  33.4 

10    8  55.08 

0.949 

12  19  37.4 

4.62 

14 

10    9    0.24 

0.945 

12  19  12.3 

4.60 

14  18  29.9 

10    9  17.56 

0.924 

12  17  48.1 

4.48 

15 

10    9  22.64 

0.920 

12  17  23.5 

4.46 

15  18  26.3 

10    9  39.43 

0.899 

12  16    2.2 

4.34 

16 

10    9  44.43 

0.895 

12  15  38.1 

4.32 

16  18  22.7 

10  10    0.70 

0.873 

12  14  19.7 

4.20 

17 

10  10    5.61 

0.869 

12  13  56.1 

4.18 

17  18  19.1 

10  10  21.37 

0.847 

12  12  40.5 

4.06 

18 

10  10  26.18 

0.843 

12  12  17.5 

4.04 

18  18  15.5 

10  10  41.41 

0.821 

12  11    4.7 

3.92 

19 

10  10  46.12 

0.817 

12  10  42.3 

3.90 

19  18  11.9 

10  11    0.81 

0.795 

12    9  32.4 

3.78 

20 

10  11    5.42 

0.791 

12    9  10.6 

3.75 

20  18    8.3 

10  11  19.58 

0.769 

12    8    3.6 

3.63 

21 

10  11  24.08 

0.764 

12    7  42.4 

3.60 

21  18    4.7 

10  11  37.72 

0.742 

12    6  38.3 

3.48 

22 

10  11  42.10 

0.737 

12    6  17.8 

3.45 

22  18    1.1 

10  11  55.20 

0.715 

12    5  16.7 

3.33 

23 

10  11  59.46 

0.710 

12    4  56.9 

3.30 

23  17  67.4 

10  12  12.02 

0.688 

12    3  58.8 

3.18 

24 

10  12  16.16 

0.682 

12    3  39.7 

3.15 

24  17  53.7 

10  12  28.19 

0.660 

12    2  44.5 

3.03 

25 

10  12  32.20 

0.654 

12    2  26i2 

2.99 

25  17  50.0 

10  12  43.69 

0.632 

12    1  33.9 

2.87 

26 

10  12  47.57 

0.626 

12    1  16.4 

2.83 

26  17  46.3 

10  12  58.50 

0.604 

12    0  27.1 

2.71 

27 

10  13    2.25 

0.598 

12    0  10.4 

2.67 

27  17  42.6 

10  13  12.64 

0.576 

11  59  24.2 

2.55 

28 

10  13  16.25 

0.569 

11  59    8.3 

2.51 

28  17  38.9 

10  13  26.10 

0.547 

11  58  25.1 

2.39 

29 

10  13  29.56 

0.540 

11  5b  10.1 

2.35 

29  17  35.2 

10  13  38.88 

0.518 

11  57  29.8 

2.23 

30 

10  13  42.18 

0.511 

11  57  15.7 

2.19 

30  17  31.5 

10  13  50.96 

0.489 

11  56  38.5 

2.06 

Dec.  1 

10  13  54.10 

0.482 

11  56  25.3 

2.03 

1  17  27.8 

10  14    2.34 

0.460 

11  55  51.1 

1.90 

2 

10  14    5.32 

0.453 

11  55  38.9 

1.86 

2  17  24.0 

10  14  13.02 

0.431 

11  55    7.7 

1.73 

3 

10  14  15.83 

0.423 

11  54  56.5 

1.69 

3  17  20.2 

10  14  22.98 

0.401 

11  54  28.3 

1.56 

4 

10  14  25.62 

0.393 

11  54  18.1 

1.52 

4  17  16.4 

10  14  32.22 

0.371 

11  53  52.9 

1.39 

5 

10  14  34.69 

0.363 

11  53  43.7 

1.35 

5  17  12.6 

10  14  40.76 

0.341 

11  53  21.6 

1.22 

6 

10  14  43.05 

0.333 

11  53  13.4 

1.18 

6  17    8.8 

10  14  48.58 

0.311 

11  52  54.3 

1.05 

7 

10  14  50.68 

0.303 

11  52  47J2 

1.01 

7  17    5.0 

10  14  55.68 

0.281 

11  52  31.1 

0.88 

8 

10  14  57.59 

0.273 

n  52  25.1 

0.84 

8  17    1.2 

10  15    2.05 

0.251 

11  52  12.0 

0.71 

9 

10  15    3.77 

OiM3 

11  52    7.1 

0.67 

9  16  57.4 

10  15    7.71 

0.221 

11  51  57.0 

0.54 

10 

10  15    9i23 

0.212 

11  51  53.3 

0.50 

10  16  53.5 

10  15  12.65 

0.190 

11  51  46.1 

0.37 

11 

10  15  13.96 

0.181 

11  51  43.6 

0.32 

11  16  49.7 

10  15  16.85 

0.160 

11  51  39.3 

0.20 

12 

iO  15  17.95 

0.151 

11  51  38.1 

-  0.15 

12  16  45.8 

10  15  20.32 

0.130 

11  51  36:7 

-  0.03 

13 

10  15  ^1.21 

0.120 

11  51  36.7 

+  0.02 

13  16  41.9 

10  15  23.05 

0.099 

11  51  38.2 

+  0.14 

14 

10  15  23.73 

0.089 

11  51  39.5 

0.20 

14  16  38.0 

10  15  25.05 

0.068 

11  51  43.9 

0.31 

15 

10  15  25.51 

0.058 

11  51  46.5 

0.37 

15  16  34.1 

10  15  26.31 

0.037 

11  51  53.6 

0.49 

16 

10  15  26.55 

+0.027 

11  51  57.6 

0.55 

16  16  30.2 

10  15  26.83 

+0.006 

11  52    7.6 

0.66 

17 

10  15.26.84 

-0.004 

11  52  12.9 

0.72 

17  16  26.3 

10  15  26.61 

-0.025 

11  52  25.8 

0.84 

18 

10  15  26.39 

0.035 

11  52  32.4 

0.90 

18  16  22.3 

10  15  25.65 

0.056 

11  52  48.1 

1.01 

19 

10  15  25.19 

0.066 

11  52  56.1 

1.07 

19  16  18.3 

10  15  23.96 

0.087 

11  53  14.5 

1.18 

20 

iO  15  23.25 

0.097 

11  53  23.9 

1.25 

20  16  14.3 

10  15  21.52 

0.118 

11  53  45.1 

1.36 

21 

10  15  20.56 

0.128 

11  53  55.9 

1.42 

21  16  10.3 

10  15  18.32 

0.149 

11  54  19.8 

1.54 

22 

10  15  17.11 

0.159 

11  54  32.1 

1.60 

22  16    6.3 

10  15  14.38 

0.180 

11  54  58.7 

1.72 

23 

10  15  12i)l 

0.190 

11  55  12.5 

1.77 

23  16    2.3 

10  15    9.69 

0.211 

11  55  41.8 

1.89 

24 

10  15    7.96 

0.221 

11  55  57.1 

1.95 

24  15  58.3 

10  15    4.25 

0.242 

11  56  29.0 

2.06 

25 

10  15    2ii6 

0.252 

11  56  45.8 

2.12 

25  15  54.3 

10  14  58.08 

0.273 

11  57  20.4 

2i» 

26 

10  14  55.82 

0.283 

11  57  38.7 

2J39 

26  15  50.2 

10  14  51.17 

0.304 

11  58  15.9 

2.40 

27 

10  14  48.64 

0.314 

11  58  35.7 

2.46 

27  15  46.2 

10  14  43.52 

0.335 

11  59  15.3 

2.57 

28 

10  14  40.72 

0.345 

11  59  36.7 

2.63 

28  15  42.1 

10  14  35.13 

0.365 

12    0  18.8 

2.74 

29 

10  14  32.05 

0.376 

12    0  41.8 

2.80 

29  15  38.0 

10  14  26.01 

0.395 

12    1  26.3 

2.90 

30 

10  14  22.65 

0.407 

12    1  50.9 

2.97 

30  15  33.9 

10  14  16.16 

0.425 

12    2  37.8 

3.06 

31 

10  14  12.52 

0.437 

12    3    4.0 

3.13 

31  15  29.8 

10  14    5.59 

0.455 

12    3  53.2 

3.22 

32 

10  14    1.67 

-0.467 

+12    4  21.0 

-  3.29 

32  15  25.7 

10  13  54.29 

-0.485 

+12    5  12.6 

+  3.38 

47 
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SATURN,  I8r« 


j    DHte. 
1S72. 

FOR  flTASHINQTON  MEAN  NOON. 

rOR  MERIDIAN  TRANSIT.                           1 

1 

Apparfut 

Right 
Aaeennion. 

Dlff.for 
Ihoar. 

Apparent 
DecllnaUoa. 

DUr.for 
1  boar. 

Mean  Time 
of  Transit 

Apparent 
Asceniiion. 

Diff.ror 
lb.  of 
Long. 

Apparent 
I>tN>iinatioD. 

Diff.  for  . 
1  boar of 
Long.    . 

Jan.  1 

h    m      « 
18  52  20.14 

+L277 

-2§  30    6!8 

+  l'.42 

d     h     m 
1     0     9.6 

h    m     ■ 
18  52  20.34 

+1*274 

-2§  30     6!6 

+  M2 

2 

18  52  50.79 

1.277 

22  29  32.5 

1.44 

2    0    6.2 

18  52  50.92 

1574 

22  29  32.4 

1.431 

3 

18  53  21.44 

1.277 

22  28  57.8 

1.45 

3    0    2.8 

18  53  21.50 

1.274 

22  28  blJb 

1.45 

3  23  59.4 

18  53  52.07 

1.274 

22  28  22.8 

1.47, 

4 

18  53  52.08 

1.276 

22  28  22.7 

1.47 

4  23  55.9 

18  54  22.63 

1.273 

22  27  47.4 

1.48 1 

5 

18  54  22.71 

IJ276 

22  27  47.2 

1.49 

5  23  52.5 

18  54  53.17 

1.272 

22  27  11.6 

1.50 ' 

6 

18  54  53.32 

1.275 

22  27  11.3 

1.50 

6  23  49.1 

18  55  23.69 

1571 

22  26  35.4 

IJ52 

7 

18  55  23.91 

1.274 

22  26  35.0 

1.52 

7  23  45.7 

18  55  51.18 

1570 

22  25  58.8 

1.53 

8 

18  55  54.48 

1.273 

22  25  58.3 

1.54 

8  23  42.2 

18  56  24.65 

1.269 

22  25  21.8 

1.55 

9 

18  56  25.02 

1.272 

22  25  21.3 

1.55 

9  23  38.8 

18  56  55.09 

1.268 

22  24  44.5 

1.56 

10 

18  56  55.53 

1.270 

22  24  43.9 

1.56 

10  23  35.4 

18  57  25.49 

1566 

22  24    6.9 

1.57 

11 

18  57  26.00 

1^269 

22  24    6.2 

1.58 

11  23  32.0 

18  57  55.84 

1563 

22  23  28.9 

1.59 

12 

18  57  56.43 

1.267 

22  23  28.1 

1.59 

12  23  28.5 

18  58  26.13 

1.261 

22  22  50.6 

1.60 

13 

18  58  26.80 

1.264 

22  22  49.7 

1.61 

13  23  25.1 

16  58  56.36 

1.258 

22  22  12.0 

1.61 

14 

18  58  57.11 

1.261 

22  22  11.0 

1.62 

14  23  21.7 

18  59  26.53 

1556 

22  21  33.1 

1.63 

15 

18  59  27.35 

1.259 

22  21  32.0 

1.63 

15  23  18.3 

18  59  56.63 

1.253 

22  20  53.9 

1.64 

16 

18  59  57.52 

li255 

22  20  52.7 

1.64 

16  23  14.8 

19    0  26.65 

1549 

22  20  14.4 

1.65 

17 

19    0  27.61 

1.252 

22  20  13.1 

1.66 

17  23  11.4 

19    0  56.60 

*1546 

22  19  34.6 

IJS6 

18 

19    0  57.62 

1.249 

22  19  33.2 

1.67 

18  23    8.0 

19    1  26.47 

1543 

22  18  54.6 

1.67 

19 

19    1  27.55 

1.245 

22  18  53.1 

1.68 

19  23    4.5 

19    1  56.26 

1539 

22  18  14.3 

IJ6S 

20 

19    1  57.40 

1.242 

22  18  12.7 

1.69 

20  23    1.1 

19    2  25.95 

1.235 

22  17  33.8 

1.69 

21 

19    2  27.16 

liJ38 

22  17  32.1 

1.70 

21  22  57.6 

19    2  55.54 

1.231 

22  16  53.0 

1.70' 

22 

19    2  56.82 

1.234 

22  16  51.2 

1.71 

22  22  54J2 

19    3  25.03 

1527 

22  16  12.0 

1.71 

23 

19    3  26.38 

1.229 

22  16  10.1 

1.72 

23  22  50.7 

19    3  54.42 

1522 

22  15  dOB 

1.72 

24 

19    3  55.83 

1.225 

22  15  28.8 

1.73 

24  22  47.3 

19    4  23.70 

1.218 

22  14  49.4 

1.73 

25 

19    4  25.17 

1.220 

22  14  47.3 

1.73 

25  22  43.9 

19    4  52.86 

1513 

22  14    7.8 

1.74 

26 

19    4  54.40 

1.215 

22  14    5.6 

1.74 

26  22  40.4 

19    5  21.90 

1.207 

22  13  26.0 

1.75 

27 

19    5  23.51 

1.210 

22  13  23.7 

1.75 

27  22  37.0 

19    5  50.82 

1.202 

22  12  44.0 

1.75 

28 

19    5  52.49 

1.205 

22  12  41.6 

1.76 

28  22  33J) 

19    6  19.61 

1.197 

22  12     1.9 

1.76 

29 

19    6  21.34 

1.199 

22  11  59.4 

1.76 

29  22  30.0 

19    6  4857 

1.191 

22  11  19.7 

1.76, 

30 

19    6  50.06 

1.194 

22  11   17.1 

1.76 

30  22  26.6 

19    7  16.80 

1.186 

22  10  37.4 

1.76 

31 

19    7  18.65 

1.188 

22  10  34.7 

1.77 

31  22  23.1 

19    7  45.18 

1.179 

22    9  55.0 

1.77 

Feb.l 

19    7  47.09 

1.182 

22    9  52.2 

1.77 

1  22  19.7 

19    8  13.41 

1.173 

22    9  12.6 

1.77 

2 

19    8  15.38 

1.176 

22    9    9.6 

1.78 

2  22  16.2 

19    8  41.49 

1.167 

22    8  30.0 

1.78 

3 

,  19    8  43.52 

1.169 

22    8  26.9 

1.78 

3  22  12.7 

19    9    9.41 

1.160 

22    7  47.3 

1.78 

4 

19    9  11.50 

1.162 

22    7  44.1 

1.79 

4  22    9.3 

19    9  37.17 

1.153 

22    7    4.5 

1.78 

5 

19    9  39.32 

1.156 

22    7    1.2 

1.79 

5  22    5.8 

19  10    4.77 

1.146 

22    6  21.7 

1.79 

6 

19  10    6.97 

1.148 

22    6  18.3 

1.79 

6  22    2.3 

19  10  32.20 

1.139 

22    5  38.8 

1.79 

7 

19  10  34.44 

1.141 

22    5  35.3 

1.79 

7  21  58.8 

19  10  59.45 

1.131 

22    4  55.9 

1.79 

8 

19  11     1.73 

1.133 

22    4  52.3 

1.79 

8  21  55.4 

19  11  26.51 

1.124 

22    4  13.0 

1.79 

9 

19  11  28.84 

1.126 

22    4    9.3 

1.79 

9  21  51.9 

19  11  53.39 

1.116 

22    3  30.1 

1.79 

10 

19  11  55.77 

1.118 

22    3  26.3 

1.79 

10  21  48.4 

19  12  20.08 

1.108 

22    2  47.3 

1.78 

11 

19  12  22.51 

1.110 

22    2  43.4 

1.79 

11  21  44.9 

19  12  46.57 

1.099 

22    2    4.5 

1.78 

12 

19  13  49.05 

l.lOl 

22    2    0.5 

1.79 

12  21  41.4 

19  13  12.85 

1.091 

22    I  21.7 

1.78 

13 

19  13  15.38 

1.093 

22    1  17.6 

1.79 

13  21  37.9 

19  13  38.93 

1.082 

22    0  39.0 

1.78 

14 

19  13  41.50 

1.084 

22    0  34.8 

1.78 

14  21  34.4 

19  14    479 

i.ora 

21  59  56.4 

1.77 

15 

19  14    7.40 

1.075 

21  59  52.1 

1.78 

15  21  30.9 

19  14  30.43 

1.064 

21  59  13.9 

1.77 

16 

19  14  33.08 

1.065 

21  59    9.5 

1.77 

16  21  27.4 

19  14  55.85 

1.055 

21  58  31.5 

1.76 

17 

19  14  58.54 

1.056 

21  58  27.0 

1.77 

17  21  23.9 

19  15  21.05 

1.045 

21  57  495 

1.76 

18 

19  15  23.78 

1.047 

21  57  44.7 

1.76 

18  21  20.3 

19  15  46.03 

1.036 

21  57    7.1 

1.75 

19 

19  15  48.80 

1.038 

21  57    2.5 

1.76 

19  21  16.8 

19  16  10,79 

1.027 

21  56  25.1 

1.75 

20 

19  16  13.59 

1.028 

21  56  20.4 

1.75 

20  21  13.3 

19  16  35.31 

1.017 

21  55  43.3 

1.74 

21 

19  16  36.14 

1.018 

21  55  38.5 

1.74 

21  21    9.8 

19  16  59.59 

1.006 

21  55    1.7 

1.73 

22 

19  17    2.45 

1.008 

21  54  56.8 

1.73 

22  21    6.2 

19  17  23.62 

0.996 

21  54  20.3 

1.72 

23 

19  17  26.51 

0.997 

21  54  15.3 

1.72 

23  21    2.7 

19  17  47.40 

0.965 

21  53  39.1 

1.71 

24 

19  17  50.32 

0.987 

21  53  34.1 

1.71 

24  20  59J2 

19  18  10.92 

0.975 

21  52  585 

1.70 

25 

19  18  13.87 

0.976 

21  52  53.1 

1.70 

25  20  55.6 

19  18  34.19 

0.964 

21  5!2  17.5 

1.6S* 

26 

19  18  37.16 

0.965 

21  52  12.3 

1.69 

26  20  52.1 

19  18  5750 

0.953 

21  51  37.1 

1j68 

27 

19  19    0.19 

0.954 

21  51  31.8 

1.68 

27  20  48.5 

19  19  19.95 

0.942 

21  50  57.0 

1.66 

28 

19  19  22.96 

0.943 

21  50  51.6 

1.67 

28  20  44.9 

19  19  42.43 

0.931 

21  50  175 

1.65 

29 

19  19  45.46 

0.932 

21  50  11.7 

1.66 

29  20  41.4 

19  20    4.64 

0.920 

21  49  37.6 

1.64 

1-.  .30 

19  20  .7.69 

40.921 

-21  49  32.1 

t  1.65 

30  20  37,8 

19  20  2658 

+0.909 

-21  48  58.3 

+  1.63 

SATURN,  187d« 
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Date. 
1879. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MRRIDIAN  TRANSIT. 

1 

Apparent 

Bight 
Aaeenslon. 

Dlir.for 
1  hour. 

Apparent 
Declination. 

Diff.  for 
llionr. 

Mean  Time 
of  Transit. 

ABcension. 

Dlff.for 
lb.  of 
Long. 

Apparent 
Dedination. 

Diff.  for 

1  boor of 

Long. 

h    m     » 

■ 

-21  49  9i.\ 

t' 

d     h     m 

h    m     • 

• 

0         1         It 

u 

Mar.  1 

19  20     7.69 

40.921 

+  1.65 

1  20  37.8 

19  20  26.58 

40.909 

-21  48  58.3 

4  1.63 

2 

19  20  29.65 

0.909 

21  48  52.7 

1.63 

2  20  34.2 

19  20  48.25 

0.897 

21  48  19.3 

1.62 

3 

19  20  51.33 

0.897 

21  48  13.7 

1.62 

3  20  30.7 

19  21    9.63 

0.885 

21  47  40.7 

1.60 

4 

19  21  12.72 

0.885 

21  47  35.1 

1.60 

4  20  27.1 

19  21  30.71 

0.872 

21  47    2.5 

1.58 

5 

19  21  33.81 

0.873 

21  46  56.9 

1.58 

5  20  23.5 

19  21  51.49 

0.860 

21  46  24.8 

1.56 

6 

19  21  54.60 

0.860 

21  46  19.1 

1.56 

6  20  19.9 

19  22  11.97 

0.847 

21  45  47.5 

1.55 

7 

19  22  15.08 

0.847 

21  45  41.8 

1.55 

7  20  16.3 

19  22  32.14 

0.834 

21  45  10.6 

1.53 

8 

19  22  35.26 

0.835 

21  45    4.9 

1.53 

8  20  12.7 

19  22  52.01 

0.822 

21  44  34.1 

1.51 

9 

19  22  55.14 

0.822 

21  44  28.4 

1.51 

9  20    9.1 

19  23  11.58 

0.809 

21  43  58.1 

1.49 

10 

19  23  14.71 

0.809 

21  43  52.3 

1.49 

10  20    5.5 

19  23  30.84 

0.796 

21  43  22.5 

1.48 

• 

11 

19  23  33.96 

0.795 

21  43  16.7 

1.48 

11  20    1.9 

19  23  49.78 

0.782 

21  42  47.3 

1.46 

12 

19  23  52.89 

0.782 

21  42  41.5 

1.46 

12  19  58J2 

19  24    8.39 

0.769 

21  42  12.6 

1.43 

13 '19  24  11.49 

0.768 

21  42    6.8 

1.43 

13  19  54.6 

19  24  26.67 

0.765 

21  41  38.5 

1.41 

14  1 19  24  29.76 

0.754 

21  41  32.7 

1.41 

14  19  51.0 

19  24  44.62 

0.741 

21  41     5.0 

1.39 

15 

19  24  47  70 

0.741 

21  40  59.2 

1.39 

15  19  47.3 

19  25    2.24 

0.727 

21  40  32.0 

1.36 

16 

19  25    5.31 

0.727 

21  40  26.2 

1.36 

16  19  43.7 

19  25  19.53 

0.713 

21  39  59.5 

1.34 

17 

19  25  22.58 

0.713 

21  39  53.8 

1.34 

17  19  40.1 

19  25  36.48 

0.699 

21  39  27.6 

1.32 

18 

19  25  39.51 

0.698 

21  39  21.9 

1.32 

18  19  36.4 

19  25  53.08 

0.685 

21  38  56.3 

1.29 

19 

19  25  56.09 

0.684 

21  38  50.6 

1.29 

19  19  32.7 

19  26    9.34 

0.670 

21  38  25.6 

1.27 

20 

19  26  12.32 

0.669 

21  38  19.9 

1.26 

20  19  29.1 

19  26  25J25 

0.656 

21  37  55.5 

liM 

21 

19  26  28J^0 

0.655 

21  37  49.9 

1.24 

21  19  25.4 

19  26  40.81 

0.641 

21  37  26.0 

\a,i 

22 

19  26  43.74 

0.640 

21  37  20.5 

1.21 

22  19  21.7 

19  26  5602 

0.626 

21  36  57J2 

1.19 

23 

19  26  58.93 

0.625 

21  36  51.7 

1.19 

23  19  18.0 

19  27  10.88 

0.611 

21  36  29.1 

1.16 

24 

19  27  13.76 

0.610 

21  36  23.6 

1.16 

24  19  14.3 

19  27  25.37 

0.596 

21  36    1.6 

1.13 

25 

19  27  28J22 

0.595 

21  35  56.2 

1.13 

25  19  10.6 

19  27  39.50 

0.581 

21  35  34.8 

1.10 

26 

19  27  42.31 

0.579 

21  35  29.4 

1.10 

26  19    6.9 

19  27  53.26 

0.566 

21  35    8.6 

1.08 

27 

19  27  56.03 

0.564 

21  35    3.3 

1.07 

27  19    3.2 

19  28    6.65 

0.550 

21  34  43.1 

1.05 

28 

19  28    9.38 

0.549 

21  34  37.9 

1.04 

28  18  59.5 

19  28  19.67 

0.535 

21  34  18.4 

1.02 

29 

19  28  22.36 

0.533 

21  34  13.3 

1.01 

29  18  55.8 

19  28  32.33 

0.520 

21  33  54.4 

0.99 

30 

19  28  34.97 

0.518 

21  33  49.4 

0.98 

30  18  52.1 

19  28  44.62 

0.504 

21  33  31.1 

0.95 

31 

19  28  47.21 

0.502 

21  33  26.2 

0.95 

31  18  48.3 

19  28  5..54 

0.489 

21  33    8.6 

0.92 

Apr.  1 

19  28  59.08 

0.486 

21  33    3.8 

0.92 

1  18  44.6 

19  29    8.08 

0.473 

21  32  46.9 

0.89 

^    2 

19  29  10.56 

0.470 

21  32  42.2 

0.89 

2  18  40.8 

19  29  19i23 

0.456 

21  32  25.9 

0.86 

3 

19  29  21.65 

0.454 

21  32  21.3 

0.85 

3  18  37.1 

19  29  29.98 

0.440 

21  32    5.7 

0^ 

4 

19  29  32^ 

0.437 

21  38    1.2 

0.82 

4  18  33.3 

19  29  40.33 

0.423 

21  31  46.3 

0.79 

5 

19  29  42.63 

0.421 

21  31  41.9 

0.79 

5  18  29.6 

19  29  50.29 

0.407 

21  31  27.6 

0.76 

6 

19  29  52.53 

0.404 

21  31  23.4 

0.75 

6  18  25.8 

19  29  59.86 

0.390 

21  31    9.7 

0.73 

7 

19  30    2.03 

0.388 

21  31     5.7 

0.72 

7  18  22.0 

19  30    9.03 

0.374 

21  30  52.7 

0.69 

8 

19  30  11.13 

0.371 

21  30  48.9 

0.68 

8  18  18.2 

19  30  17.80 

0.357 

21  30  36.6 

0.65 

9 

19  30  19.83 

0.354 

21  30  32.9 

0.65 

9  18  14.4 

19  30  26.17 

0.340 

21  30  21.4 

0.62 

10 

19  30  28.12 

0.337 

21  30  17.8 

0.61 

10  18  10.6 

19  30  34.13 

0.323 

21  30    7.0 

0.58 

11 

19  30  36.01 

0.320 

21  30    3.6 

0.58 

11  18    6.8 

19  30  41.69 

0.306 

21  29  53.4 

0.55 

12 

19  30  43.49 

0.303 

21  29  50.2 

0.54 

12  18    3.0 

19  30  48.84 

0.290 

21  29  40.7 

0.51 

13 

19  30  50.56 

0.286 

21  29  37.7 

0.50 

13  17  59.2 

19  30  55.59 

0.273 

21  29  28.9 

0.47 

14 

19  30  57.23 

0ii69 

21  29  26.1 

0.47 

14  17  55.4 

19  31     1.94 

0.256 

21  29  17.9 

0,44 

15 

19  31     3.49 

0.252 

21  29  15.3 

0.43 

15  17  51.5 

19  31     7.88 

0.239 

21  29    7.8 

0.40 

16 

19  31    9.34 

0.235 

21  29    5.4 

0.39 

16  17  47.6 

19  31  13.41 

0.222 

21  28  58.6 

0.36 

17 

19  31  14.78 

0.218 

21  28  56.4 

0.36 

17  17  43.9 

19  31  18.53 

0.205 

21  28  50.3 

0.33 

18 

19  31  19.81 

0.201 

21  28  48.3 

0.32 

18  17  40.0 

19  31  23.24 

0.188 

21  28  42.9 

0.29 

19 

19  31  24.42 

0.183 

21  28  41.2 

0.28 

19  17  36.1 

19  31  27.53 

0.170 

21  28  36.5 

0JS5 

20 

19  31  28.61 

0.166 

21  28  35.0 

0J24 

20  17  32.3 

19  31  31.41 

0.153 

21  28  31.0 

Oi21 

21 

19  31  32.39 

0.149 

21  28  29.7 

0.20 

21  17  28.4 

19  31  34.88 

0.136 

21  28  26.4 

0.17 

22 

19  31  35.76 

0.132 

21  28  25.3 

0.16 

22  17  24.5 

19  31  37.94 

0.119 

21  28  22.7 

0.14 

23 

19  31  38.72 

0.115 

21  28  21.8 

0.13 

23  17  20.6 

19  31  40.59 

0.102 

21  28  19.9 

0.10 

24 

19  31  41.26 

0.097 

21  28  19.2 

0.09 

24  17  16.7 

19  31  42.83 

0.085 

21  28  17.9 

0.06 

25 

19  31  43.39 

0.080 

21  28  17.5 

0.05 

25  17  12.8 

19  31  44.66 

0.068 

21  28  16.9 

4  0.02 

26 

19  31  45.11 

0.063 

21  28  16.8 

4  0.01 

26  17    8.9 

19  31  46.08 

0.051 

21  28  16.8 

-  0i)2 

27 

19  31  46.41 

0.046 

21  28  17.0 

-  0.03 

27  17    5.0 

19  31  47.09 

0.033 

21  28  17.7 

0.06 

28 

19  31  47.30 

0.028 

21  28  18.2 

0.07 

28  17    1.1 

19  31  47.68 

40.016 

21  28  19.5 

0.10 

29119  31  47.77 

40.011 

21  28  20.3 

0.11 

29  16  57.2 

19  31  47.85 

-0.001 

21  28  22.3 

0.14 

30 

19  31  47.82 

-0.007 

21  28  23.3 

0.15 

30  16  53.2 

19  31  47.61 

0.019 

21  28  26.0 

0.17 

< 

31 !  19  31  47.45!  -0.024'  -21  28  27.3 

-  0.19 

31  16  49.31 19  31  46.95 

-0.036 

-21  28  30.6 

-  0J21 

J 


3rd 


8ATURN,  187S. 


Date. 
1872. 

lOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

AppHrent 
Aticenalou. 

Diff.for 
1  hour. 

Apparent 
Declination. 

piff.  for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
AMcenition. 

Diff.  for 
Ih.of 
Long. 

Apparent 
Declination. 

Diff.  for 

1  hour  of 

Long. 

h     m      8 

N 

c 

<     // 

// 

d     h     m 

h     m      s 

« 

-2f  28  36'.6 

'u    1 

May  1 

19  31  47.45  -0.024 

-21 

28  27.3 

-  0.19 

1  16  49.3 

19  31  46.95 

-0.036 

-  051 

2 

19  31  46.671    0.041 

21 

28  32.2 

0.22 

2  16  45.3 

19  31  45.88 

0.053 

21  28  36.1 

055 

3 

19  31  45.48 

0.058 

21 

28  38.0 

0.26 

3  16  41.4 

19  31  44.40 

0.070 

21  28  42.5 

059 

4 

19  31  43.87 

0.076 

21 

28  44.7 

0.30 

4  16  37.4 

19  31  42.50 

0.088 

21  28  49.8 

0.32 

5 

19  31  41.84 

0.093 

21 

28  52.3 

0.34 

5  16  33.4 

19  31  40.19 

0.105 

21  28  58.1 

0.36 

6 

19  31  39.39 

0.111 

21 

29    0.9 

0.38 

6  16  29.5 

19  31  37.47 

0.122 

21  29    7.3 

0.40, 

7 

19  31  36.53 

0.128 

21 

29  10.4 

0.41 

7  16  25.5 

19  31  34.34 

0.139 

21  29  17.4 

0.44 1 

8 

19  31  33.26 

0.145 

21 

29  20.8 

0.45 

8  16  21.5 

19  31  30.81 

0.155 

21  29  28.4 

0.48 

9 

19  31  29.59 

0.161 

21 

29  32.1 

0.49 

9  16  17.5 

19  31  26.88 

0.172 

21  29  40.3 

0.51 

10 

19  31  25.52 

0.178 

21 

29  44.3 

0.53 

10  16  13.5 

19  31  22.55 

0.189 

21  29  53.1 

055 

11 

19  31  21.05 

0.195 

21 

29  57.5 

0.57 

11  16    9.5 

19  31  17.82 

0.205 

21  30    6.9 

0.59; 

12 

19  31  16.18 

0.211 

21 

30  11.6 

0.60 

12  16    5.5 

19  31  12.69 

0.222 

21  30  21.5 

0.62 

13 

19  31  10.91 

0.228 

21 

30  26.5 

0.64 

13  16    1.4 

19  31    7.17 

0*238 

21  30  36.9 

0.66 

14 

19  31     5.24 

0.244 

21 

30  42.3 

0.67 

14  15  57.4 

19  31     1.25 

0.255 

.  21  30  53i2 

0.70 

15 

19  30  59.18 

0.261 

21 

30  58.9 

0.71 

15  15  53.4 

19  30  54.94 

0.271 

21  31  10.4 

0.73 

16 

19  30  52.72 

0.277 

21 

31  16.4 

0.75 

16  15  49.3 

19  30  48.24 

0.287 

21  31  28.4 

0.77 

17 

19  30  45.87 

0.293 

21 

31  34.8 

0.78 

17  15  45.3 

19  30  41.17 

0.302 

21  31  47.2 

OM 

18 

19  30  38.65 

0.309 

21 

31  f>4.0 

0.82 

18  15  41.2 

19  30  33.73 

0.318 

21  32    6.9 

0.84; 

19 

19  30  31.06 

0.324 

21 

32  14.0 

0.85 

19  15  37.2 

19  30  25.92 

0.333 

21  32  27.4 

0.87 

20 

19  30  23.10 

0.339 

21 

32  34.9 

0.69 

20  15  33.1 

19  30  17.75 

0.348 

21  32  48.8 

0.91 

21 

19  30  14.78 

0.354 

21 

32  56.6 

0.92 

21  15  29.0 

19  30    9.22 

0.363 

21  33  11.0 

0.94 

22 

19  30    6.09 

0.370 

21 

33  19.1 

0.95 

22  15  24.9 

19  30    0.32 

0.379 

21  33  33.9 

0.97 

23 

19  29  57.03 

0.385 

21 

33  42.3 

0.98 

23  15  20.8 

19  29  51.05 

0.394 

21  33  57.5 

1.00 

24 

19  29  47.60 

0.400 

21 

34    6.3 

1.02 

24  15  16.8 

19  29  41.42 

0.409 

21  34  21.9 

1.03 

25 

19  29  37.81 

0.415 

21 

34  31.1 

1.05 

25  15  12.7 

19  29  31.43 

0.423 

21  34  47.1 

1.06 

26 

19  29  27.67 

0.430 

21 

34  56.6 

1.08 

26  15    8.6 

19  29  21.10 

0.438 

21  35  13.0 

1.09 

27 

19  29  17.19 

0.444 

21 

35  22.8 

1.11 

27  15    4.4 

19  29  10.43 

0.452 

21  35  39.6 

1.12 

28 

19  29    6.36 

0.458 

21 

35  49.7 

1.14 

28  15    0.3 

19  28  59.42 

0.466 

21  36    6.9 

1.15 

29 

19  28  55.19 

0.472 

21 

36  17.3 

1.17 

29  14  56.2 

19  28  48.08 

0.479 

21  36  34.9 

1.18 

30 

19  28  43.69 

0.486 

21 

36  45.7 

1.20 

30  14  52.1 

19  28  36.41 

0.493 

21  37    3.6 

151 

31 

19  28  31.87 

0.499 

21 

37  14.8 

1.23 

31  14  48.0 

19  28  24.41 

0.507 

21  37  33.0 

154 

June  1 

19  28  19.72 

0.513 

21 

37  44.5 

1.25 

1  14  43.8 

19  28  12.09 

0.520 

21  38    3.0 

1.26 

2 

19  28    7.25 

0.526 

21 

38  14.8 

1.28 

2  14  39.7 

19  27  59.46 

0.533 

21  38  33.6 

159 

3 

19  27  54.47 

0.539 

21 

38  45.7 

1.30 

3  14  35.5 

19  27  46.53 

0.545 

21  39    4.8 

1.31 

4 

19  27  41.38 

0.552 

21 

39  17.2 

1.33 

4  14  31.4 

19  27  33.30 

0.557 

21  39  36.6 

IM 

5 

19  27  27.99 

0.564 

31 

39  49.4 

1.35 

5  14  275 

19  27  19.78 

0.569 

21  40    9.1 

1.36 

6 

19  27  14.31 

0.576 

21 

40  22.2 

1.38 

6  14  23.1 

19  27    5.97 

0.581 

21  40  42.1 

1.39 

7 

19  27    0.34 

0.588 

21 

40  55.5 

1.40 

7  14  18.9 

19  26  51.87 

0.593 

21  41  15.6 

1.41 

8 

19  26  46.09 

0.600 

21 

41  29.3 

1.42 

8  14  14.7 

19  26  37.49 

0.605 

21  41  49.6 

1.43 

9 

19  26  31.56 

0.611 

21 

42    3.6 

1.45 

9  14  10.6 

19  26  22.84 

0.616 

21  42  24.2 

1.45 

10 

19  26  16.76 

0.622 

21 

42  38.5 

1.46 

10  14    6.4 

19  26    7.94 

0.626 

21  42  59.3 

1.47 

11 

19  26    1.71 

0.632 

21 

43  13.9 

1.48 

11  14    2.2 

19  25  52.79 

0.636 

21  43  34.8 

1.491 

12 

19  25  46.42 

0.642 

21 

43  49.7 

1.50 

12  13  58.0 

19  25  37.40 

0.646 

21  44  10.7 

1-51 

13 

19  25  30.89 

0.652 

21 

44  25.9 

1.52 

13  13  53.8 

19  25  21.77 

0.656 

21  44  47.1 

1.52 

•    14 

19  25  15.12 

0.662 

21 

45    2.5 

1.54 

14  13  49.6 

19  25    5.92 

0.665 

21  45  23.9 

1.54 

15 

19  24  59.12 

0.671 

21 

45  39.6 

1.55 

15  13  45.4 

19  24  49.85 

0.674 

21  46    1.1 

1.56; 

16 

19  24  42.90 

0.680 

21 

46  17.1 

1.57 

16  13  41.2 

19  24  33.56 

0.683 

21  46  38.6 

1.57 

17 

19  24  26.47 

0.689 

21 

46  54.9 

1.58 

17  13  37.0 

19  24  17.06 

0.691 

21  47  16.4 

1.58 

18 

19  24    9.84 

0.697 

21 

47  33.0 

1.59 

18  13  32.8 

19  24    0.37 

0.699 

21  47  54.6 

1 .60 

19 

19  23  53.02 

0.705 

21 

48  11.4 

1.61 

19  13  28.6 

19  23  43.49 

0.707 

21  48  33J2 

1.61 

20 

19  23  36.01 

0.712 

21 

48  50J2 

1.62 

20  13  24.4 

19  23  26.43 

0.715 

21  49  12.1 

1.62, 

21 

19  23  18.82 

0.720 

21 

49  29.3 

1.63 

21  13  20.1 

19  23    9.19 

0.722 

21  49  51.2 

1.6:i 

22 

19  23    1.46 

0.727 

21 

50    8.6 

1.64 

22  13  15.9 

19  22  51.78 

0.729 

21  50  30.5 

1.64 

23 

19  22  43.93 

0.734 

21 

50  48.1 

1.65 

23  13  11.7 

19  22  34.21 

0.735 

21  51    9i) 

l.GT. 

24 

19  22  26.24 

0.740 

21 

51  27.8 

1.66 

24  13    7.5 

19  22  16.49 

0.741 

21  51  49.5 

1.65 

25 

19  22    8.40 

0.746 

21 

52    7.6 

1.66 

25  13    3.2 

19  21  58.64 

0.746 

21  52  29.3 

1.66 

26 

19  21  50.43 

0.751 

21 

52  47.6 

1.67 

26  12  59.0 

19  21  40.66 

0.752 

21  53    9.3 

1.67 

27 

19  21  32.33 

0.757 

21 

53  27.8 

1.68 

27  1^  54.8 

19  21  22.55 

0.757 

21  53  49.5 

1.68, 

28 

19  21  14.11 

0.761 

21 

54    8.2 

1.69 

28  12  50.5 

19  21    4.32 

0.762 

21  54  29.9 

1.69: 

29 

19  20  55.78 

0.766 

21 

54  48.8 

1.69 

29  12  46.3 

19  20  45i)9 

0.766 

21  55  10.4 

1.6»- 

30 

19  20  37.35 

0.770 

21 

55  29.5 

1.70 

30  12  42.1 

19  20  27.56 

0.770 

21  55  51.0 

1.69 

31 

19  20  18iJ3 

-0.774 

-21 

56  10.2 

-  1.70 

31  12  37.8  19  20    9.04 

-0.773 

-21  56  31.6 

-  1.69 

SATURN,  1879. 


ars 


i 

1 

FOR  WA8HIKOTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Date. 
187S. 

Apparent 

Right 
Ascension. 

Dlff.  for 
Ihonr 

Apparent 
Deellnatlon. 

]>lir.for 
Ihoar. 

Mean  Time 
of  Transit. 

Aseension. 

Diff.for 
lh.of 
Long. 

Apparent 
Deeunation. 

Diff.  for 

Ihoaiof 

Long. 

July  1 

h    m      s 
19  20  18.83 

-0'!774 

-21  5^  idii 

-  1.70 

d     h     m 
1  12  37.8 

h    m     s 
19  20    9.04 

-0.773 

-21  5^  3l!6 

-  l'.69 

2 

19  20    0.22 

0.777 

21*56  50.9 

1.70 

2  12  33.6 

19  19  50.44 

0.776 

21  57  12.2 

1.69 

3 

19  19  41.53 

0.780 

21  57  31.6 

1.70 

3  12  29.4 

19  19  31.77 

0.779 

21  57  52.8 

1.69 

4 

19  19  22.78 

0.783 

21  58  12.4 

1.70 

4  12  25.1 

19  19  13.05 

0.781 

21  58  33.5 

1.70 

5 

19  19    3.97 

0.785 

21  58  5:{.2 

1.70 

5  12  20.9 

19  18  54J38 

0.783 

21  59  14.2 

1.69 

• 

6 

19  18  45.12 

0.786 

21  59  34.0 

1.70 

6  12  16.6 

19  18  35.46 

0.785 

21  59  54.8 

1.69 

7 

19  18  26.23 

0.787 

22    0  14.7 

1.69 

7  12  12.4 

19  18  16.61 

0.786 

22    0  35.4 

1.69 

8 

19  18    7.32 

0.78H 

22    0  55.3 

1.69 

8  12    8.1 

19  17  57.74 

0.786 

22    1  15.8 

1.68 

9 

19  17  48.39 

0.789 

22    1  35.8 

1.69 

9  12    3.9 

19  17  38.86 

0.786 

22    1  56.1 

1.68 

10 

19  17  29.45 

0.789 

22    2  16.2 

1.68 

10  11  59.6 

19  17  19.99 

0.786 

<^    2  36.3 

1.67 

11 

19  17  10.52 

0.788 

22    2  56.5 

1.68 

11  11  55.4 

19  17    1.13 

0.785 

22    3  16.4 

1.67 

12 

19  16  51.61 

0.787 

22    3  36.6 

1.67 

12  11  51.2 

19  16  42.29 

0.784 

22    3  56.4 

1.66 

13 

19  16  32.73 

0.786 

22    4  16.6 

1.66 

13  11  46.9 

19  16  23.48 

0.783 

22    4  36.2 

1.66 

14 

19  16  13.89 

0.784 

22    4  56.5 

1.66 

14  11  42.7 

19  16    4.71 

0.781 

22    5  15.9 

1.65 

15 

19  15  55.09 

0.782 

22    5  36.2 

1.65 

15  11  38.4 

19  15  45.99 

0.779 

22    5  55.4 

1.64 

16 

19  15  36.34 

0.780 

22    6  15.7 

1.64 

16  11  34.2 

19  15  27.33 

0.776 

22    6  34.7 

1.63 

17 

19  15  17.66 

0.777 

22    6  54.9 

1.63 

17  11  29.9 

19  15    8.74 

0.773 

22    7  13.7 

1.62 

18 

19  14  59.05 

0.774 

22    7  33.8 

1.62 

18  11  25.7 

19  14  50.22 

0.770 

22    7  52.4 

1.61 

19 

19  14  40.52 

0.770 

22    8  12.5 

1.61 

19  11  21.5 

19  14  31.78 

0.766 

22    8  30.8 

1.59 

20 

19  14  22.07 

0.767 

22    8  50.9 

1.59 

20  11  17.2 

19  14  13.43 

0.76^ 

22    9    8.9 

1.58 

21 

19  14    3.72 

0.762 

22    9  29.0 

1.58 

21  11  13.0 

19  13  55.18 

0.758 

22    9  46.8 

1.57 

22 

19  13  45.48 

0.757 

22  10    6.8 

1.57 

22  11    8.8 

19  13  37.05 

0.753 

22  10  24.4 

1.56 

23 

19  13  27.36 

0.752 

22  10  44.3 

1.56 

23  11    4.5 

19  13  19.04 

0.748 

22  11    1.6 

1.54 

24 

19  13    9.37 

0.747 

22  11  21J) 

1.54 

24  11    0.3 

19  13    1.16 

0.742 

22  11  38.5 

1.53 

• 

25 

19  12  51.51 

0.741 

22  11  58.4 

1.53 

25  10  56.1 

19  12  43.42 

0.736 

22  12  15.1 

1.52 

26 

19  12  33.79 

0.735 

22  12  34.9 

1.51 

26  10  51.8 

19  12  25.82 

0.730 

22  12  51 .3 

1.50 

27 

19  12  16.22 

0.729 

22  13  11.0 

1.50 

27  10  47.6 

19  12    8.37 

0.724 

22  13  27.1 

1.48 

28 

19  11  58.81 

0.722 

22  13  46.7 

1.48 

28  10  43.4 

19  11  51.09 

0.716 

22  14    2.5 

1.47 

29 

19  11  41.57 

0.715 

22  14  22.0 

1.46 

29  10  395 

19  11  33.98 

0.709 

22  14  37.5 

1.45 

30 

19  11  24.50 

0.707 

22  14  56.8 

1.44 

30  10  35.0 

19  11  17.04 

0.702 

22  15  12.0 

1.43 

31 

19  11    7.62 

0.699 

22  15  31J3 

1.43 

31  10  30.8 

19  11     0.29 

0.694 

22  15  46.1 

1.41 

Aug.  1 

19  10  50.94 

0.691 

22  16    5.2 

1.41 

1  10  26.6 

19  10  43.75 

0.685 

22  16  19.8 

1.40 

2 

19  10  34.47 

0.682 

22  16  38.8 

1.39 

2  10  22.4 

19  10  27.42 

0.676 

22  16  53.1 

1.38 

3 

19  10  18.22 

0.673 

22  17  12.0 

1.37 

3  10  18.2 

19  10  11.31 

0.666 

22  17  26.0 

1.36 

4 

10  10    2.19 

0.663 

22  17  44.7 

1.35 

4  10  14.0 

19    9  55.43 

0.657 

22  17  58.5 

1.34 

5 

19    9  46.39 

0.653 

22  18  16.9 

1.33 

5  10    9.8 

19    9  39.78 

0.647 

22  18  30.4 

1.32 

6 

19    9  30.83 

0.643 

22  18  48.6 

1.31 

6  10    5.6 

19    9  24.37 

0.637 

22  19    1.8 

1.30 

7 

19    9  15.52 

0.633 

22  19  19.8 

1.29 

7  10    1.4 

19    9    9.21 

0.626 

22  19  32.7 

1J28 

8 

19    9    0.46 

0.622 

22  19  50.5 

\sa 

8    9  57.2 

19    8  54.30 

0.616 

22  20    3.1 

1.26 

9 

19    8  45.66 

0.611 

22  20  20.7 

\as> 

9    9  53.0 

19    8  39.65 

0.605 

22  20  33.0 

1.24 

10 

19    8  31.13 

0.600 

22  20  50.4 

1.22 

10    9  48.9 

19    8  25.27 

0.593 

22  21    2.4 

1.21 

11 

19    8  16.88 

0.588 

22  21  19.5 

1.20 

11    9  44.7 

19    8  11.18 

0.581 

22  21  31.2 

1.19 

12 

19    8    2.92 

0.576 

22  21  48.1 

1.18 

12    9  40.5 

19    7  57.38 

0.569 

22  21  59.5 

1.17 

13 

19    7  49.25 

0.563 

22  22  16.2 

1.16 

13    9  36.4 

19    7  43.87 

0.557 

22  22  27.3 

1.15 

14 

19    7  35.88 

0.551 

22  22  43.8 

1.14 

14    9  32.2 

19    7  30.65 

0^5 

22  22  54.6 

1.12 

15 

19    7  22.81 

0.538 

22  23  10.8 

1.11 

15    9  28.1 

19    7  17.73 

0.532 

22  23  21.3 

1.10 

16 

19    7  10.05 

0.525 

22  23  37.2 

1.09 

16    9  24.0 

19    7    5.13 

0.518 

22  23  47.4 

1.08 

17 

19    6  57.61 

0.512 

22  24    3.0 

1.06 

17    9  19.8 

19    6  52.85 

0.505 

22  24  12.9 

1.05 

18 

19    6  45.49 

0.498 

22  24  28.2 

1.04 

18    9  15.7 

19    6  40.89 

0.492 

22  24  37.8 

1.03 

19 

19    6  33.68 

0.485 

22  24  52.8 

1.01 

19    9  11.6 

19    6  29.25 

0.478 

22  25    2.1 

1.00 

20 

19    6  22.20 

0.471 

22  25  16.9 

0.99 

20    9    7.4 

19    6  17.93 

0.465 

22  25  25.9 

0.98 

21 

19    6  11.06 

0.457 

22  25  40.4 

0.97 

21    9    3.3 

19    6    6.95 

0.450 

22  25  49.1 

0.95 

22 

19    6    0.27 

0.442 

22  26    3.3 

0.94 

22    8  59.2 

19    5  56.32 

0.436 

22  26  11.7 

0.93 

23 

19    5  49.83 

0.428 

22  26  25.6 

0.92 

23    8  55.1 

19    5  46.04 

0.421 

22  26  33.7 

0.91 

24 

19    5  39.74 

0.413 

22  26  47.3 

0.89 

24    8  51.0 

19    5  36.11 

0.406 

22  26  55.2 

0.88 

25 

19  5  :w.oi 

0.398 

22  27    8.4 

0.87 

25    8  46.9 

19    5  26.54 

0.391 

22  27  16.1 

0.86 

26 

19    5  20.64 

0.383 

22  27  28.9 

0.84 

26    8  42.9 

19    5  17.33 

0.376 

22  27  36.3 

0.83 

27 

19    5  11.63 

0.368 

22  27  48.8 

0.82 

27    8  38.8 

19    5    8.48 

0.361 

22  27  55.9 

•    0.80 

28 

19    5    2.99 

0.352 

22  28    8.1 

0.79 

28    8  34.7 

19    4  59.99 

0.346 

22  28  14.9 

0.78 

29 

19    4  54.72 

0.337 

22  28  26.8 

0.77 

29    8  30.6  19    4  51.88 

0.330 

22  28  33.3 

0.75 

30 

19    4  46.83 

0.321 

22  28  44.9 

0.74 

30    8  26.6  19    4  44.15 

0314 

22  28  51.1 

0.73 

31  i  19    4  39.33 

-0.304 

-22  29    2.3 

-  0.71 

31    8  22.5  i9    4  36.81 

-0i»8 

-22  29    8.2 

-  0.70 
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1 
1 

1    Date. 
1872. 

FOR  WASHmOTON  BfEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

1 

Apparent 

Right 
Aaoenaioii. 

Diff.for 
I  hour. 

Apparent 
Declination. 

Diftfor 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Rigrht 
Asceniion. 

Diff.  for 
Ih.of 
Long. 

Apparent 
Denllnation. 

Diff.  for, 

1  lionrof  1 

Long.    1 

Sept.  1 

h 
19 

m     « 
4  32.23 

-0*288 

-22  29  19.'l 

-  0.69 

d 

1 

h     m 
8  18.5 

h 
19 

m     8 
4  29.87 

-0*281 

-2i  29  247 

-  oV 

2 

19 

4  25.53 

0.271 

22  29  35.2 

0.66 

2 

8  14.4 

19 

4  23.32 

0.265 

22  29  40.5 

0.65 

3 

19 

4  19.22 

0.255 

22  29  50.6 

0.63 

3 

8  10.4 

19 

4  17.16 

0J348 

22  29  55.7 

0.62 

4 

19 

4  13.31 

0.238 

22  30    5.4 

0.60 

4 

8    6.4 

19 

4  11.40 

0.232 

22  30  10.3 

0J>9i 

5 

19 

4    7.80 

0.221 

22  30  19.6 

0.58 

5 

8    2.3 

19 

4    6.04 

Oi215 

22  30  24  J2 

0.57! 

6 

19 

4    2.70 

0.204 

22  30  33.2 

0.55 

6 

7  58.3 

19 

4    1.09 

0.198 

22  30  37i> 

0.54 

7 

19 

3  58.00 

0.187 

22  30  46.1 

0.52 

7 

7  54.3 

19 

3  56.54 

0.181 

22  30  50.2 

0.52 

8 

19 

3  53.71 

0.170 

22  30  58.4 

0.50 

8 

7  50.3 

19 

3  52.40 

0.164 

22  31    2.3 

0.49 

9 

19 

3  49.84 

0.152 

22  31  10.1 

0.47 

9 

7  46.3 

19 

3  48.68 

0.146 

22  31  13.7 

0.46 

10 

19 

3  46.39 

0.135 

22  31  21.1 

0.44 

10 

7  42.3 

19 

3  45.37 

0.129 

22  31  24.4 

0.43 

n 

19 

3  43.36 

0.118 

22  31  31.4 

0.42 

11 

7  383 

19 

3  42.48 

0.112 

22  31  34.5 

0.41 

12 

19 

3  40.74 

0.100 

22  31  41.1 

0.39 

12 

7  34.4 

19 

3  40.00 

0.095 

22  31  44.0 

0.38 

13 

19 

3  38.54 

0.083 

22  31  50.1 

0.36 

13 

7  30.4 

19 

3  37.94 

0.077 

22  31  52.8 

0.35 

14 

19 

3  36.76 

0.065 

22  31  58.5 

0.34 

14 

7  26.5 

19 

3  36.29 

0.06J 

22  32    0.9 

0.32 

15 

19 

3  35.40 

0.048 

22  :I2    6.2 

0.31 

15 

7  22.5 

19 

3  35.06 

0.043 

22  32    8.4 

0.30 

J         16 

19 

3  34.46 

0.030 

22  32  13.3 

0.28 

16 

7  18.6 

19 

3  34.25 

0.025 

22  32  15.3 

0.27 

17 

19 

3  33.94 

-0.013 

22  32  19.7 

0.25 

17 

7  14.6 

19 

3  33.85 

-0.008 

22  32  21.5 

0J25 

18 

19 

3  33.83 

+0.004 

22  32  25.5 

0.23 

18 

7  10.7 

19 

3  33.87 

+0.010 

22  32  27.1 

0.22 

19 

19 

3  34.14 

0.022 

22  32  30.6 

0.20 

19 

7    6.8 

19 

3  34.31 

0.027 

22  32  32.0 

0.19 

20 

19 

3  34.88 

0.040 

22  32  35.1 

0.17 

20 

7    2.9 

19 

3  35.18 

0.045 

22  32  36.3 

0.16 

21 

19 

3  36.05 

0.058 

22  32  38.9 

0.14 

21 

6  58.9 

19 

3  36.48 

0.063 

22  32  39.9 

0.14 

22 

19 

3  37.66 

0.076 

22  32  42.0 

0.11 

22 

6  55.0 

i9 

3  38.21 

0.081 

22  32  42.8 

0.11 

23 

19 

3  39.70 

0.094 

22  32  44.4 

0.09 

23 

6  51.1 

19 

3  40.36 

0.098 

22  32  45.0 

0.08 

24 

19 

3  42.16 

0.111 

22  32  46.2 

0.06 

24 

6  47.3 

19 

3  42.93 

0.116 

f^  32  46.6 

0.05 

25 

19 

3  45.04 

0.129 

22  32  47.3 

-  0.03 

25 

6  43.4 

19 

3  45.92 

0.133 

22  32  47.5 

-  0.02 

26 

19 

3  48.34 

0.146 

22  32  47.7 

0.00 

26 

6  39.5 

19 

3  49.33 

0.151 

22  32  47.7 

0.00 

27 

19 

3  52.06 

0.164 

22  32  47.5 

+  0.02 

27 

6  35.6 

19 

3  53.16 

0.168 

22  32  47.3 

+  0.03 

28 

19 

3  56.21 

0.182 

22  32  46.6 

0.05 

28 

6  31.8 

19 

3  57.41 

0.186 

22  32  46.2 

0.06 

29 

J9 

4    0.79 

0.200 

22  32  45.0 

0.08 

29 

6  27.9 

19 

4    2.09 

0.204 

22  32  44.4 

0.09 

30 

19 

4    5.79 

0.217 

22  32  42.8 

0.11 

30 

6  24.1 

19 

4    7.20 

0.222 

22  32  42.0 

0.11 

Oct.  1 

19 

4  11.22 

0.235 

22  32  39.9 

0.14 

1 

6  20.2 

19 

4  12.73 

0.239 

22  32  38.9 

0.14 

2 

19 

4  17.08 

0.253 

22  32  36.3 

0.16 

2 

6  16.4 

19 

4  18.68 

0.257 

22  32  35i2 

0.17 

3 

19 

4  23.36 

0.270 

22  32  32.0 

0.19 

3 

6  12.6 

19 

4  25.05 

0.274 

22  32  30.8 

0.20 

4 

19 

4  30.06 

0.288 

22  32  27.0 

0.22 

4 

6    8.7 

19 

4  31.84 

0.291 

22  32  25.7 

0.23 

5 

19 

4  37.18 

0.305 

22  32  21.4 

0.25 

5 

6    4.9 

19 

4  39.04 

0.309 

22  32  19.9 

0J26 

6 

19 

4  44.72 

0.323 

22  32  15.1 

0.28 

6 

6    1.1 

19 

4  46.66 

0.326 

22  32  13.4 

OJ29 

7 

19 

4  52.67 

0.340 

22  32    8.1 

0.31 

7 

5  57.3 

19 

4  54.70 

0.344 

22  32    6.2 

0.31 

8 

19 

5    1.03 

0.357 

22  32    0.4 

0.34 

8 

5  53.5 

19 

5    3.15 

0.360 

22  31  58.4 

0.34 

9 

19 

5    9.80 

0.374 

22  31  52.0 

0.36 

9 

5  49.7 

19 

5  12.00 

0.377 

22  31  49.9 

0.371 

10 

19 

5  18.98 

0.391 

22  31  42.9 

0.39 

10 

5  46.0 

19 

5  21.26 

0.394 

22  31  40.7 

0.40 

11 

19 

5  28.57 

0.408 

22  31  33.1 

0.42 

11 

5  42.2 

19 

5  30.92 

0.411 

22  31  30.8 

0.43 

12 

19 

5  38.57 

0.425 

22  31  22.7 

0.45 

12 

5  38.4 

19 

5  40.99 

0.428 

22  31  2QM 

0.46 

13 

19 

5  48.98 

0.442    22  31  11.6 

0.48 

13 

5  34.7 

19 

5  51.46 

0.445 

22  31     8.9 

0.49 ! 

14 

19 

5  59.79 

0.459 

22  33  59.8 

0.51 

14 

5  30.9 

19 

6    2.33 

0.461 

22  30  56.9 

0.51 

15 

19 

6  10.99 

0.475 

22  30  47.3 

0.54 

15 

5  27.2 

19 

6  13.58 

0.477 

22  30  44.3 

0.54 

•      16 

19 

6  22.57 

0.490 

22  30  34.1 

0.56 

16 

5  23.4 

19 

6  25.22 

0.493 

22  30  31.0 

0.57 

17 

19 

6  34.53 

0.506    22  30  20.2 

0.60 

17 

5  19.7 

19 

6  37.24 

0.509 

22  30  17.0 

0.60; 

18 

19 

6  46.88 

0.52:)    22  30    5.5 

0.63 

18 

5  16.0 

19 

6  49.64 

0.525 

22  30    2Si 

0.63! 

19 

19 

6  59.62 

0.539    22  29  50.1 

0.65 

19 

5  12.3 

19 

7    2.43 

0.541 

'22  29  46.7 

0.66 

20 

19 

7  12.74 

0.555 

22  29  34.1 

0.68 

20 

5    8.6 

19 

7  15.60 

0.557 

22  29  30.6 

0.63 

21 

19 

7  26.25 

0.571 

22  29  17.4 

0.71 

21 

5    4.9 

19 

7  29.15 

0.573 

22  29  13.8 

0.71  1 

22 

19 

7  40.14 

0.586    22  29    0.1 

0.74 

22 

5    1.2 

19 

7  43.08 

0.588 

22  28  56.4 

0.74 

23 

19 

7  54.40 

0.602!    22  28  42.1 

0.76 

23 

4  57.5 

19 

7  57.39 

0.604 

22  28  38.3 

0.77 

24 

19 

8    9.03 

0.6171    22  28  23.4 

0.80 

24 

4  53.8 

19 

8  12.07 

0.619 

22  28  19.5 

0.80 

25 

19 

8  24.03 

0.63  !    22  28    3.9 

0.83 

25 

4  50.1 

19 

8  27.11 

0.634 

22  27  59.9 

0.83 

26 

19 

8  39.39 

0.648 

22  27  43.7 

0.86 

26 

4  46.4 

19 

8  42.50 

0.649 

22  27  39.6 

0.86 

27 

19 

8  55.11 

0.663 

22  27  22.8 

0.89 

27 

4  42.7 

19 

8  58.25 

0.664 

22  27  18.6 

0.89 

28 

19 

9  11.19 

0.678    22  27    1.1 

0.92 

28 

4  39.1 

19 

9  14.35 

0.678 

22  26  56.8 

0.92 

29 

19 

9  27.63 

0.692    22  26  38.7 

0.95 

29 

4  35.4 

19 

9  30.81 

0.693 

22  26  34.3 

0.95 

30 

19 

9  44.42 

0.707 

22  26  15.6 

0.98 

30 

4  31.8 

19 

9  47.63 

0.708 

22  26  11.1 

0.98 

31 

19  10    1  56 

0.721 

22  25  51.9 

1.00 

31 

4  28.1 

19  10    4.80 

0.722 

22  25  47.3 

1.00 

32 

19  10  19.05 

+0.736'  -22  25  27.5 

+  1.03 

32 

4  24.5  19  10  22.31 

+0.737 

-22  25  22.9 

+  1.03 
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1878. 

I  OR  WASHINGTON  MEAN  NOON.       1 

FOR  MERIDIAN  TRANSIT. 

• 

ADparont 

Right 
Afloeimiou. 

Dlff.  for 
1  hoar. 

Apparent 
DedinaUoo. 

Dlff.  for 
1  hoar. 

Moan  Time 
of  Tranklt. 

Apparent 

Right 
AMeniiion. 

Diff.for 
lh.of 
Long. 

Apparent 
1   Declination. 

Dlff.  for  i 
1 hoar of 
Long. 

Nov.l 

h    m      » 
19  10  19.05 

+0*736 

-2^  26  2i'.5 

+  l'03 

d 
1 

h     m 
4  24.5 

h     m      ■ 
19  10  22.31 

+0^737 

-2^  25'  2^'.9 

/.      1 
+  1.03, 

2 

19  10  36.89 

0.750 

22  25    2.4 

1.06 

2 

4  20.8 

19  10  40.16 

0.751 

22  24  57.8 

1.061 

3 

19  10  55.07 

0.764 

22  24  36.6 

1.09 

3 

4  17.2 

19  10  58.35 

0.765 

22  24  32.0 

1.09 

4 

19  11  13.58 

0.778 

22  24  10.0 

1.12 

4 

4  13.6 

19  11  16.87 

0.778 

22  24    5.4 

1.13 

5 

19  11  32.41 

0.791 

22  23  42.7 

1.15 

5 

4  10.0 

19  11  35.71 

0.791 

22  23  38.0 

1.16 

6 

19  11  51.55 

0.804 

22  23  14.7 

1.18 

6 

4    6.4 

19  11  54.86 

0.804 

22  23    9.9 

1.19 

7 

19  12  11.01 

0.817 

22  22  45.9 

1.21 

7 

4    2.7 

19  12  14.32 

0.817 

22  22  41.0 

1.22 

8 

19  12  30.78 

0.830 

22  22  16.4 

1.24 

8 

"  3  59.1 

19  12  34.09 

0.830 

22  22  11.4 

1.25 

9 

19  12  50.87 

0.843 

22  21  46.2 

1.27 

9 

3  55.5 

19  12  54.18 

0.843 

22  21  41.1 

1.28 

10 

19  13  11.27 

0.856 

22  21  15.3 
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^    9  38.6 

7  59  40.68 

0.324 

21  12  30.8 

0.88 

26 

7  59  36.03 

0.320 

21  12  43.4 

0.87 

26    9  34.5 

7 

59  33.00 

0.317 

21  12  51.7 

0.86: 

27 

7  59  28.43 

0.313 

21  13    4.1 

0.85 

27    9  30.4 

7  59  25.49 

0.310 

21  13  12.1 

0J}4: 

28 

7  59  20.99 

0.306 

21  13  24.3 

0.83 

28    9  26.4 

7 

59  18.14 

0.3J)3 

21  13  32.1 

0.82 

29 

7  59  13.73 

0.299 

21  13  43.9 

0.81    29    9  22.3 

7  59  10.96 

0.2t>6 

21  13  51.4 

0.8) 

30 

7 

59    6i>4 

-0.292 

•f21   14     3.0 

.  +0.78130    9  18.3 

7  59    3.96 

-0^9 

+21  14  10.3 

+  0.77 

URANUS,  18T«. 
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Date. 
1873. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Right 
Ascension. 

Diff.for 
1  boar. 

Apparent 
DecUnatiOa. 

DIff.  for 
1  hoar. 

Mean  Time 
of  Traniiit. 

Apparent 

Right 
Asceniiion. 

DIff.  for 
lb.  of 
Loug. 

App&'ent 
Deoiljatiou. 

DIff.  for 

1  hoar of 

Long. 

h    m      M 

M 

o 

/       a 

It 

d 

h     m 

h     in      M 

s 

o 

'      '• . 

*»_., 

Mar.  1 

7  59    6.64  -0.292!  +21 

14    3.0 

+  0.78 

1 

9  18  3 

7  59    3.96 

-0.289 

+21 

14  10.3 

+  0.77 

2 

7  58  59.72 

0.284 

21 

14  21.5 

0.76 

2 

9  14.3 

7  58  57.12 

0.281 

21 

14  28.5 

0.75 

3 

7  58  52.98 

0.277 

21 

14  39.5 

0.74 

3 

9  10.2 

7  58  50.46 

0.274 

21 

14  46.3 

0.73 

4 

7  58  46.43 

0.270 

21 

14  57.0 

0.71 

4 

9    65 

7  58  43.99 

0.267 

21 

15    3.5 

0.70 

5 

7  58  40.CG 

0.262 

21 

15  13.9 

0.69 

5 

9    2.1 

7  58  37.71 

0.259 

21 

15  20.1 

0.68 

6 

7  58  33.87 

0.254 

21 

15  30.2 

0.67 

6 

.8  58.1 

7  58  31.62 

0.251 

21 

15  36.2 

0.66 

7 

7  58  27.88 

0.246 

21 

15  45.9 

0.64 

7 

8  54.1 

7  58  25.71 

0.242 

21 

15  51.6 

0.63 

8 

7  58  22.08 

0.237 

21 

16     1.1 

0.62 

8 

8  50.1 

7  58  20.00 

0.234 

21 

16    6.5 

0.61 

9 

7  58  16.48 

0.220 

21 

16  15.6 

0.60 

9 

8  46.0 

7  58  14.49 

0.226 

21 

16  20.8 

0.59 

10 

7  58  11.07 

0iJ21 

21 

16  29.6 

0.57 

10 

8  42.0 

7  58    9.17 

0.218 

2i 

16  34.6 

0.56 

11 

7  58    5.87 

0.213 

21 

16  43.0 

0.55 

11 

8  38.0 

7  58    4.05 

0.210 

21 

16  47.7 

0.54 

18 

7  58    0.86 

0.204 

21 

16  55.8 

0.52 

12 

8  34.0 

7  57  59.13 

0.201 

21 

17    0.3 

0.51 

13 

7  57  56.06 

0.196 

21 

17    8.1 

0.50 

13 

8  30.0 

7  57  54.41 

0.193 

21 

17  12.3 

0.49 

14 

7  57  51.47 

0.187 

21 

17  19.7 

0.47 

14 

8  26.0 

7  57  49.91 

0.184 

21 

17  23.6 

0.46 

15 

7  57  47.09 

0.178 

21 

17  30.7 

0.45 

15 

8  22.0 

7  57  45.61 

0.175 

21 

17  34.4 

0.44 

16 

7  57  42.91 

0.170 

21 

17  41.1 

0.42 

16 

8  18.0 

7  57  41.52 

0.167 

21 

17  44.5 

0.41 

17 

7  57  38.95 

0.161 

21 

17  50.9 

0.40 

17 

8  14.0 

7  57  37.65 

0.158 

21 

17  54.1 

0.39 

18 

7  57  35.20 

0.152 

21 

18    0.0 

0.37 

18 

8  10.0 

7  57  33.99 

0.149 

21 

18    3.0 

0.36 

19 

7  57  31.67 

0.143 

21 

18    8.6 

0.34 

19 

8    6.0 

7  57  30.54 

0.140 

21 

18  11.3 

0.33 

20 

7  57  28.36 

0.133 

21 

18  16.5 

0.32 

20 

8    2.0 

7  57  27.31 

0.130 

21 

18  19.0 

0.31 

21 

7  57  25.26 

0.124 

21 

18  23.8 

0.29 

21 

7  58.0 

7  57  2459 

0.121 

21 

18  26.1 

0.28 

22 

7  57  22.38 

0.115 

21 

18  30.5 

0.26 

22 

7  54.0 

7  57  21.49 

0.112 

21 

18  32.5 

055 

23 

7  57- 19.73 

0.106 

21 

18  36.5 

0.24 

23 

7  50.1 

7  57  18.92 

0.103 

21 

18  38.3 

0.23 

24 

7  57  17.29 

0.097 

21 

18  41.9 

0.21 

24 

7  46.1 

7  57  16.56 

0.094 

21 

18  43.5 

050 

25 

7  57  15.08 

0.088 

21 

18  46.7 

0.19 

25 

7  42.1 

7  57  14.43 

0.085 

21 

18  48.1 

0.18 

26 

7  57  13  09 

0.078 

21 

18  50.9 

0.16 

26 

7  38.1 

7  57  12.52 

0.075 

21 

18  52.1 

0.15 

27 

7  57  11.32 

0.060 

21 

18  54.4 

0.13 

27 

7  34.2 

7  57  10.82 

0.066 

21 

18  55.4 

0.12 

28 

7  57    9.77 

0.060 

21 

18  57.2 

0.10 

28 

7  30.2 

7  57    9.35 

0.057 

21 

18  58.0 

0.09 

29 

7  57    8.44 

0.050 

21 

18  59.5 

0.08 

29 

7  26.3 

7  57    8.09 

0.017 

21 

19    0.0 

0.07 

30 

7  57    7.34 

0.041 

21 

19    1.1 

0.05 

30 

7  22.3 

7  57    7.06 

0.038 

21 

19    1.3 

0.04 

31 

7  57    6.46 

0.032 

21 

19    2.0 

+  0.03 

31 

7  18.4 

7  57    6.25 

0.029 

21 

19    2.1 

+  0.02 

Apr.  1 
2 

7  57    5.82 

0.022 

21 

19    2.3 

0.00 

1 

7  14.5 

7  57    5.68 

0.019 

21 

19    2.2 

-  0.01 

7  57    5.40 

0.013 

21 

19    2.1 

-  0.02 

2 

7  10.5 

7  57    5.32 

-0.010 

21 

19    1.9 

0.03 

3 

7  57    5.20 

-0.003 

21 

19    1.1 

0.05 

3 

7    6.6 

7  57    5.19 

0.000 

21 

19    0.7 

0.06 

4 

7  57    5.23 

+0.006 

21 

18  59.6 

0.08 

4 

7    2.7 

7  57    5.28 

+0.009 

21 

18  58.9 

0.09 

5 

7  57    5.49 

0.015 

21 

18  57.4 

0.10 

5 

6  58.7 

7  57    5.61 

0.018 

21 

18  56.6 

0.11 

6 

7  57    5.98 

0.025 

21 

18  54.6 

0.13 

6 

6  54.8 

7  57    6.17 

0.028 

21 

18  53.6 

0.14 

7 

7  57    6.70 

0.035 

21 

18  51.1 

0.16 

7 

6  50.9 

7  57    6.95 

0.038 

21 

18  50.0 

0.16 

8 

7  57    7.65 

0.044 

21 

18  46.9 

0.18 

8 

6  47.0 

7  57    7.96 

0.047 

21 

18  45.7 

.     0.19 

9 

7  57    8.83 

0.054 

21 

18  42.2 

0.21 

9 

6  43.1 

7  57    9.20 

0.057 

21 

18  40.8 

052 

10 

7  57  10.23 

0.063 

21 

18  36.7 

OSli 

10 

6  39.2 

7  57  10.66 

0.066 

21 

18  35.2 

0.25 

11 

7  57  11.86 

0.073 

21 

18  30.7 

0.26 

11 

6  35.2 

7  57  12.35 

0.076 

21 

18  29.0 

0.27 

12 

7  57  13.72 

0.082 

21 

18  2410 

0.29 

12 

6  31.4 

7  57  14.27 

0.085 

21 

18  22.2 

0.30 

13 

7  57  15.80 

0.092 

21 

18  16.7 

0.32 

13 

6  27.5 

7  57  16.41 

0.094 

21 

18  14.7 

0.32 

14 

7  57  18.1 1 

0.101 

21 

18    8.8 

0.34 

14 

6  23.6 

7  57  18.77 

0.103 

21 

18    6.6 

0.35 

15 

7  57  20.65 

0.110 

21 

18    0.2 

0.37 

15 

6  19.7 

7  57  21.36 

0.112 

21 

17  57.9 

0.38 

16 

7  57  2:5.42 

0.120 

21 

17  51.1 

0.40 

16 

6  15.8 

7  57  24.18 

0.122 

21 

17  48.6 

0.41 

17 

7  57  26.41 

0.129 

21 

17  41.3 

0.43 

17 

6  11.9 

7  57  27.22 

0.131 

21 

17  38.7 

0.44 

18 

7  57  29.62 

0.136 

21 

17  30.9 

0.47 

18 

6    8.0 

7  57  30.48 

0.139 

21 

17  28.1 

0.47 

19 

7  57  33.05 

0.147 

21 

17  19.8 

0.49 

19 

6    4.2 

7  57  33.96 

0.149 

21 

17  16.9 

0.49 

20 

7  57  36.70 

0.157 

21 

17    8.2 

0.50 

20 

6    0.3 

7  57  37.66 

0.159 

21 

17    5.1 

0.51 

21 

7  57  40.57 

0.166 

21 

16  55.9 

0.53 

21 

5  56.4 

7  57  41.57 

0.168 

21 

16  52.8 

0.53 

22 

7  57  44.66 

0.175 

21 

16  43.0 

0.55 

22 

5  52.6 

7  57  45.70 

0.177 

21 

16  39.8 

0.55 

23 

7  57  48.96 

0.183 

21 

16  29.5 

0.57 

23 

5  48.7 

7  57  50.04 

0.186 

21 

16  26.2 

0.58 

24 

7  57  53.49 

0.193 

21 

16  15.5 

O.60 

24 

5  44.9 

7  57  54.61 

0.195 

21 

16  12.0 

0.60 

25 

7  57  58.23 

1 

0.202 

21 

16    0.8 

0.62 

25 

5  41.0 

7  57  59.39 

0.204 

21 

15  57.2 

0.63 

26 

7  58    3.18 

0.211 

21 

15  45.5 

0.65 

26 

5  37.2 

7  53    4.38 

0.213 

21 

15  41.8 

0.65 

27 

1    7  58    8.35 

0.220 

21 

15  29.6 

0.67 

27 

5  33.3 

7  58    9.58 

0.222 

21 

15  25.9 

0.63 

28 

i    7  58  13.72 

0.228 

21 

15  13.1 

0.70 

28 

5  29.5 

7  58  14.99 

0.230 

21 

15    9.3 

0.70 

29 

i    7  58  19.30 

0.237 

21 

14  56.1 

0.72 

29 

5  25.6 

7  58  20.60 

0.239 

21 

14  52.1 

0.73 

30 

7  58  25.10 

0.246 

21 

14  38.4 

;      0.75 

30 

5  21.8 

7  58  26.43 

1    0.248 

21 

14  '34.3 

0.75 

31 

7  58  31.10 

+9.254 

+21 

14  20.1 

!  -  0.77 

31 

5  18.0 

7  58  32.46 

+0.2561  +21 

14  16.0 

-  0.77 
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URANUS,  187». 


Dnte. 
1873. 

FOB  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT.                           ! 

Apparent 

UiKht 
Aicenition. 

Diff.  for 
1  lioar 

1 

1 

Apparent 
Deeilfloiioo. 

DUr  fur 
Iboar. 

Mean  Time 
of  Tranittt. 

Apparent 

Uiglii 
AneeoMion. 

Diff.  for 
Lb.  of 
Long. 

ApfMireat 
Dediantion. 

IMM.  ftir  ! 
1  boni  of ' 
Long. 

May  1 
2 
3 
4 
5 

h     in      *            »        \       o      t       It 
7  58  31.10  40.254+21  14  23.1 

7  58  37.33    0.263    21  14     1.3 

7  58  43.711    0.271     21  13  41.9 

7  58  50.32|    0.280    21  13  21.9 

7  58  57.14    0.288    21  13     1.3 

-  0.77 
0.80 
0.82 
0.84 
0iJ7 

d 
1 
2 
3 
4 
5 

h     m 
5  18.0 

5  14.2 

5  10.3 

5    6.5 

5    2.7 

h    m      8 
7  58  32.46 
7  58  38.6!) 
7  58  45.13 
7  58  51.77 
7  58  58.61 

+0*256 
0.265 
0.273 
0.282 
0.293 

+2!  li  ]d!o 

21  13  57.1 
21  13  37.6 
21  13  17.6 
21  12  57.0 

-  0.77 
0.80 
0.82  i 
0.84' 
0.87 

6 

7 

8 

9 

10 

7  59    4.16 
7  59  11.38 
7  59  18.83 
7  59  26.41 
7  59  34.22 

0.297 
0.305 
0.313 
0.321 
0.329 

21  12  40.2 
21  12  18.5 
21  11  56.2 
21  11  33.4 
21  11  10.0 

0.89 
0.92 
0.94 
0.96 
0.98 

6 
7 

8 

9 

10 

4  58.8 
4  55.0 
4  51.2 
4  47.4 
4  43.6 

7  59    5.65 
7  59  12.89 
7  59  20.33 
7  59  27.96 
7  59  35.79 

0.299 
0.307 
0.315 
0.323 
0.331 

21   12  35.8 
21  12  14.0 
21  11  51.7 
21  11  28.8 
21  11    5.4 

0.89 
0.92 
0.!M 
0.96 
0.98. 

11 
12 
13 
14 
15 

7  59  42.22 
7  59  50.42 

7  59  58.80 

8  0    7.:i6 
8    0  16.11 

0.337 
0.345 
0.353 
0.361 
0.368 

21  10  46.1 
21  10  21.6 
21    9  56.6 
21     9  31.0 
21     9    4.9 

1.01 
1.03 
1.05 
1.07 
1.09 

11 
12 
13 
14 
15 

4  39.8 
4  36.0 
4  32.2 
4  28.4 
4  24.7 

7  59  43.81 

7  59  52.02 

8  0    0.41 
8    0    8.98 
8    0  17.74 

0.339 
0.347 
0.356 
0.363 
0.370 

21  10  41.4 
21  10  16.9 
21     9  51.8 
21     9  26.2 
21    9    0.1 

1.01 
1.03 
1.05 
1.07 
1.09 

16 
17 

18 
19 
20 

8 
8 
8 
8 
8 

0  25.04 
0  34.15 
0  43.43 

0  52.88 

1  2M 

0.376 
0.383 
0.390 
0,397 
0.405 

21    8  38.3 
21     8  11.1 
21    7  43.4 
21     7  15.2 
21    6  46.5 

1.12 
1.14 
1.16 
1.18 
1.21 

16 
17 
18 
19 
20 

4  20.9 
4  17.1 
4  13.3 
4    9.6 
4    5.8 

8 
8 
8 
8 
8 

0  26.68 
0  35.79 
0  45.08 

0  54.53 

1  4.16 

0.377 
0.384 
0.391 
0.398 
0.406 

21     8  33.4 
21    8    6.2 
21     7  38.5 
21    7  10.3 
21    6  41.6 

1.12 
1.14 
1.16 
1.18 
1.21 

21 
22 
23 
24 
25 

8 
8 
8 
8 
8 

I  12.30 
1  22.27 
1  32.39 
1  42.69 
1  53.14 

0.412 
0.418 
0.425 
0.432 
0.439 

21    6  17.3 
21    5  47.6 
21    5  17.4 
21    4  467 
21    4  15.5 

1.23 
1.25 
1.27 
1.29 
1.31 

21 
22 
23 
24 
25 

4    2.0 
3  58.3 
3  54.5 
3  50.7 
3  47.0 

8 
8 
8 
8 
8 

1  13.96 
1  23.93 
1  34.05 
1  44.34 

1  54.80 

0.413 
0.419 
0.426 
0.433 
0.440 

21     6  12.4 
21    5  42.6 
21     5  12.4 
21    4  41.7 
21    4  10.5 

1.23 
1.25 
1.27 
1.29 
1.31 

26 
27 

28 
29 
30 

8 
8 
8 
8 
8 

2    3.75 
2  14.52 
2  25.45 
2  36.53 
2  47.75 

0.445 
0.452 
0.458 
0.465 
0471 

21     3  43.8 
21     3  11.6 
21    2  39.0 
21    2    5.9 
21     1  32.3 

1.33 
1.35 
1.37 
1.39 
1.41 

26 
27 

28 
29 
30 

3  43J2 
3  39.5 
3  35.7 
3  32.0 
3  28.2 

8 

8 
8 
8 
8 

2    5.41 
2  16.18 
2  27.10 
2  38.17 
2  49.39 

0.446 
0.453 
0.459 
0.466 
0.472 

21    3  38.8 
21     3    6.7 
21     2  34.1 
21     2    1.0 
21     1  27.4 

1.33 
1.35 
1.37 
1^9 
1.41 

31 

Junel 

2 

3 

4 

8 
8 
8 
8 
8 

2  59.12 

3  10.64 
3  22.30 
3  34.10 
3  46X)4 

0.477 
0.482 
0.488 
0.494 
OiiOO 

21    0  58.3 
21    0  2:1.8 
20  59  48.9 
20  59  13.6 
23  58  37.8 

1.43 
1.44 
1.46 
1.48 
1.50 

31 

1 
2 
3 
4 

3  24.5 

3  20.8 
3  17.0 
3  13.3 
3    9.6 

8 
8 
8 
8 
8 

3    0.75 
3  12.26 
3  23.91 
3  35.70 
3  47.62 

0.478 
0.483 
0.489 
0.495 
0.501 

21    0  53.4 
21     0  19.0 
20  59  44.1 
23  59    8.8 
20  58  33.1 

1.43 
1.44 
1.46 
1.48 
1.50 

5 
6 

7 
8. 
9 

8 
8 
8 
8 
8 

3  58.11 

4  10.32 
4  22i>6 
4  35.13 
4  47.72 

0.506 
0.511 
0.517 
0/>22 
0i>27 

23  58    1.6 
20  57  25.0 
23  56  47.9 
23  56  10.4 
20  55  32.6 

1.52 
1.53 
155 
1.^7 
l.^J 

5 
6 

7 
8 
9 

3    5.8 
3    2.1 
2  58.3 
2  54.6 
2  50.9 

8 
8 
8 
8 
8 

3  59.68 

4  11.88 
4  24.20 
4  36^ 
4  49i23 

0.506 
0.511 
0i>17 
0i>22 
0-527 

23  57  56.9 
20  57  20.3 
20  56  43.3 
20  56    5.8 
20  55  28.0 

1.52 
1.53 
1.55 
1.57 
1.59 

10 
11 
12 
13 
14 

8 
8 
8 
8 
8 

$    0.43 
5  13.27 
5  26.22 
5  39.28 
5  52.46 

0.532 
0.537 
0^2 
0.547 
0.551 

20  54  54.3 
20  54  15.7 
20  53  36.6 
20  52  57ia 
20  52  17.4 

1.60 
1.62 
1.63 
1.65 
1.66 

10 
11 
12 
13 
14 

2  47.2 
2  43.5 
2  39.8 
2  36.0 
2  32.3 

8 
8 
8 
8 
8 

5    1.92 
5  14.74 
5  27.67 
5  40.71 
5  53^ 

0.532 
0.537 
0.542 
0.547 
0.552 

20  54  49.8 
20  54  11.2 
20  53  33  3 
20  52  52.9 
20  52  13J2 

1.60 
1.62 
1^ 
1.65 
1j66 

15 
16 
17 

18 
19 

8 
8 
8 
8 
8 

6    5.74 
6  19.12 
6  32.61 
6  46.20 
6  59.88 

0,555 
0.563 
0.564 
0.568 
0.572 

20  51  37.3 
20  53  56.8 
20  50  15.9 
20  49  34.7 
20  48  53.1 

1.68 
1.70 
1.71 
1.72 
1.74 

15 

16 
17 

18 
19 

2  28.6 
2  24.9 
2  21.2 
2  17.5 
2  13.8 

8 
8 
8 
8 
8 

6    7.12 
6  20.48 
6  33.94 

6  47.50 

7  1.16 

0.556 
0.563 
0.564 
0.56:) 
0.572 

20  51  33.1 
20  50  53.7 
20  50  11.9 
20  49  30.7 
20  48  49.3 

1.67 
1.69 
1.71 
1.72 
1.74 

20 
21 
22 
23 
24 
25 

8 
8 
8 
8 
8 
8 

7  13.66 
7  27.53 
7  41.49 

7  55.54 

8  9j66 
8  23.87 

0.576 
0.580 
0.583 
0.587 
0.590 
0.594 

20  48  11.3 
20  47  29.1 
20  46  46.5 
20  46    3.7 
20  45  20.5 
20  44  37.1 

1.75 
1.76 

1.78 
1.79 
1.80 

20 
21 
22 
23 
24 
25 

2  10.1 
2    6.4 
2    2.7 
1  69.0 
1  55.3 
1  51.6 

8 
8 
8 
8 
8 
8 

7  14.91 
7  28.75 
7  42.68 

7  56.70 

8  10.79 
8  24.97 

0.575 
0.579 
0.583 
00386 
0.590 
0.593 

20  48    7.5 
20  47  25.3 
20  46  43.9 
30  46    0.1 
20  45  17.1 
23  44  33.7 

1.75 
1.76 
1.78 
1.79 

IJ(S2 

26 
27 
28 

29 
30 
31 

8 
8 
8 
8 
8 
8 

8  38.16 

8  52.54 

9  6.98 
9  21J>0 
9  L6.09 
9  50.74 

0.597 
0.600 
0.603 
0.606 
0.609 
+0.612 

20  43  53.3 
20  43    9i2 
20  42  24.9 
20  41  40.2 
20  40  .'>5.4 
+20  40  10.2 

1.83 

1.84 
1.85 
1.86 

1.87 
-  1.88 

26 
27 

28 
2f) 
30 
31 

1  47.9 
1  44.2 
1  50.5 
1  36.8 
1  33.1 
1  29.4 

8 
8 
8 
8 
8 
8 

8  39.23 

8  53.58 

9  7.99 
9  22.48 
9  37.03 
9  51.65 

0.596 
0.591) 
0.602 
0.605 
0.638 
+0.611 

20  43  50.0 
23  43    6.0 
20  42  21.8 
23  41  37.2 
23  40  53J> 
+20  40    7.4 

\j8a 

1.84 
1.85 
1.86 
1.87 

-  1.88' 
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ItaW. 
1872. 

FOIt  WASHIKGTOK  MEAN  NOON. 

FOR  HERrniAN  TRANSIT. 

AacensioD. 

Diff.  for 
1  hour. 

Apparent 
Declination. 

DIff.  for 
1  boar. 

Mean  Ttma 
of  Traatit 

Aacenalon. 

Dlff.for 
lh.of 
Long. 

Apparent 
Deelbiation. 

DItf.  for 

1  hoar of 

Long. 

Jnlyl 

Ii    n     « 

8    9  50.74 

44)!6I2 

420*  40  10.2 

-i:88 

d     h     m 
1     1  29.4 

h    m     8 
8     9  51.65 

40*611 

42S4d    i'A 

-i'8d 

2 

8  10    5.45 

0.614 

20  39  24.9 

1.90 

2    1  25.7 

8  10    6.33 

0.614 

20  39  22.2 

1.90 

3 

8  10  20i23 

0.617 

20  38  39.3 

1.91 

3    1  22.1 

8  10  21.07 

0.616 

20  38  36.7 

1.91 

4 

8  10  35.06 

0.61'J 

20  37  53.5 

1.91 

4    1  18.4 

8  10  35.87 

0.618 

20  37  51.0 

1.91 

5 

8  10  49.94 

0.621 

20  37    7.4 

1.92 

5    1  14.7 

8  10  50.71 

0.620 

20  37    5.0 

1.92 

6 

8  11    4.87 

0.623 

20  36  21.1 

1.93 

6    1  11.0 

8  11    5.61 

0.622 

20  36  18.8 

1.93 

7 

8  11  19.86 

0.625 

20  35  34.6 

1.94 

7    1    7.3 

8  11  20.56 

0.624 

20  35  32.5 

1.94 

8 

8  11  34.89 

0.627 

20  34  47.9 

1.95 

8    1    3.6 

8  11  35.56 

0.626 

20  34  45.9 

1.95 

9 

8  11  49.96 

0.629 

20  34    1.0 

[.96 
1.96 

9    1    0.0 

8  11  50.59 

0.628 

20  33  59.1 

,  1.96 

10 

8  12    5.07 

0.630 

20  33  U.O 

10    0  56.3 

8  12    5.66 

0.630 

20  33  12.2 

1.96 

11 

8  12  20.22 

0.632 

20  32  26.7 

1.97 

11    0  52.6 

8  12  20.78 

0.631 

20  32  25.0 

1.97 

12 

8  12  35.40 

0.633 

20  31  39.3 

1.98 

12    0  48.9 

8  12  35.92 

0.632 

20  31  37.7 

1.98 

13 

8  J2  50.61 

0.634 

20  30  51.8 

1.98 

13    0  45i2 

8  12  51.09 

0.633 

20  30  50.3 

1.98 

14 

8  13    5.85 

0.635 

20  30    4.1 

1.99 

14    0  41.6 

8  13    6.29 

0.634 

20  30    2.7 

1.99 

15 

8  13  21.11 

0.636 

20  29  1C.3 

2.00 

15    0  37.9 

8  13  21.51 

0.635 

20  29  15.0 

2.00 

16 

8  13  36.39 

0.637 

20  28  28.3 

2.00 

16    0  34.2 

8  13  36.75 

0.636 

20  28  27.2 

2.00 

17 

8  13  51.70 

0.638 

20  27  40.2 

2.01 

17    0  30.5 

8  13  52.02 

0.637 

20  27  39J2 

2.01 

18 

8  14    7.02 

0.639 

20  26  52.0 

2.01 

18    0  26.8 

8  14    7.30 

0.638 

20  26  51.1 

2.01 

19 

8  14  22.35 

0.639 

20  26    3.6 

2.02 

19    0  23.2 

8  14  22.59 

0.638 

20  26    2.9 

2.02 

20 

8  14  37.70 

0639 

20  25  15.2 

2.02 

20    0  19.5 

8  14  37.90 

0.638 

20  25  14.5 

2.02 

21 

8  14  53.05 

Oi>40 

20  24  26.7 

2.02 

21    e  15.8 

8  14  53.22 

0.639 

20  24  26.1 

2.02 

22 

8  15    8.41 

0.640 

20  23  38.1 

2.03 

22    6  12.2 

8  15    8.54 

0.639 

20  23  37.7 

2.02 

23 

8  15  23.77 

0.640 

20  22  49.4 

2.03 

23    0    8.5 

8  15  23i^ 

0.639 

20  29  40.1 

2.03 

24 

8  15  39.13 

0.640 

20  22    0.7 

2.03 

24    0    4.8 

8  15  39.18 

0.639 

20  22    0.5 

2.03 

25 

8  15  54.48 

0.640 

20  21  11.9 

2.03 

25    0    1.1 

8  15  54.49 

0.639 

20  Sn  11.9 

2.03 

25  23  57.4 

8  16  djao 

0.639 

20  20  23.1 

2.03 

26 

8  16    9.84 

0.640 

20  20  23.0 

2X)4 

26  23  53.8 

8  16  25.11 

0.638 

20  19  34.4 

2.04 

27 

8  16  25.18 

0.639 

20  19  34.2 

2.04 

27  23  50.1 

8  16  40.41 

0.638 

20  18  45.6 

2.04 

28 

8  16  40.52 

0.639 

20  18  45.3 

2.04 

28  23  46.4 

8  16  55.69 

0.637 

20  17  56.8 

2.04 

29 

8  16  5G.84 

0.638 

20  17  56.3 

2.04 

29  23  42.7 

8  17  10.96 

0.636 

20  17    8.0 

2.04 

30 

8  17  11.14 

0.637 

20  17    7.4 

2.04 

30  23  39.0 

8  17  26.21 

0.635 

20  16  19.2 

2.04 

31 

8  17  26.43 

0.636 

20  16  18.5 

2.04 

31  23  35.4 

8  17  4143 

0.634 

20  15  30.5 

2.03 

Aug.  1 

8  17  41.69 

0.635 

20  15  29.6 

2.04 

1  23  31.7 

8  17  56.63 

0.633 

20  14  41.7 

2.03 

2 

8  17  56.93 

0.634 

20  14  40.7 

2.03 

2  23  28.0 

8  18  lli^O 

0.632 

20  18  53.0 

2.03 

3 

8  18  12.14 

0.633 

20  13  51.9 

2.03 

3  23  24.3 

8  18  26.93 

0.630 

20  13    4.3 

2.03 

4 

8  18  27.31 

0.631 

20  13    3.1 

2.03 

4  23  20.6 

8  18  42.03 

0.629 

20  1^  15.7 

2.03 

5 

8  18  42.45 

0.630 

20  12  14.3 

2.03 

5  23  17.0 

8  18  57.09 

0.628 

20  11  27.1 

2.02 

6 

8  18  57.55 

0.629 

20  11  25.6 

2.03 

6  23  13.3 

8  19  12.12 

0.626 

20  10  38.6 

2.02 

7 

8  19  12.62 

0.627 

20  10  37.0 

2.02 

7  23    9.6 

8  19  27.10 

0.624 

20    9  50.1 

2.02 

8 

8  19  27.63 

0.625 

20    9  48.4 

2.02 

8  23    5.9 

8  19  42.05 

0.622 

20    9    1.8 

2.01 

9 

8  19  42.61 

0.623 

20    9    0.0 

2.02 

9  23    2.2 

8  19  56.94 

0.620 

20    a  13.5 

2.01 

10 

8  19  57.53 

0.621 

20    8^1.6 

2.01 

10  22  58.6 

8  25  11.77 

0.618 

20    7  25.4 

2.00 

11 

8  20  12.40 

0.619 

20    7  23.4 

2.01 

11  22  54.9 

8  20  26.54 

0.616 

20    6  37.4 

2.00 

12 

8  20  27.22 

0.616 

20    6  35.2 

2.00 

12  22  51.2 

8  20  41.26 

0.613 

20    5  40.5 

1.99 

13 

8  20  41.97 

0.614 

20    5  47.2 

2.00 

13  22  47.5 

8  20  55.93 

0.610 

20    5    1.8 

1.99 

14 

8  20  56.67 

0.611 

20    4  59.4 

1.99 

14  22  43.8 

8  21  10.52 

0.608 

20    4  14.3 

1.98 

15 

8  21  11.30 

0.608 

20    4  11.7 

1.98 

15  22  40.1 

8  21  25.06 

0.605 

20    3  26.9 

1.97 

16 

8  21  25.87 

0.605 

20    3  24.2 

1.97 

16  22  36.4 

8  21  39.52 

0.603 

20    3  39.7 

1.96 

17 

8  21  40,37 

0.603 

20    2  36.9 

1.97 

17  22  32.7 

8  21  53.92 

0.600 

20    1  52.6 

1.96 

18 

8  21  54.80 

0.600 

20    1  49.8 

1.96 

18  22  29.0 

8  22    8.24 

0.597 

20    1    5.8 

1.95 

19 

8  22    9.15 

0.597 

20    1    2.8 

1.95 

19  22  25.3 

8  22  22.49 

0.593 

20    0  19.2 

1.94 

20 

8  22  23.43 

0.593 

20    0  16.1 

1.94 

20  22  21.6 

8  22  36.66 

0.590 

19  59  38.7 

1.93 

21 

8  22  37.63 

0.590 

19  59  29.6 

1.93 

21  22  17.9 

8  22  50.75 

0.586 

19  58  46.^ 

1.92 

22 

8  22  51.75 

0.586 

19  58  43.3 

1.92 

22  22  14.2 

8  23    4.75 

0.583 

19  58    0.6 

1.91 

23 

8  23    5.78 

0.583 

19  57  57.2 

1.91 

2:)  22  10.5 

8  23  18.66 

0.579 

19  57  14.9 

1.90 

24 

8  23  19.72 

0.579 

19  57  11.4 

1.90 

24  22    6.8 

8  23  32.49 

0.575 

19  56  29.4 

1.89 

25 

8  23  33.58 

0.575 

19  56  25.8 

1.89 

25  22    3.1 

8  23  46.23 

0.572 

19  55  44.2 

1.88 

26 

8  23  47.35 

0.572 

19  55  40.5 

1.88 

26  21  59.4 

8  23  59.87'    0.568 

19  54  59.2 

1.87 

27 

8  24    1.02 

0.568 

19  54  55.5 

1.87 

27  21  55.7 

8  24  13.42 

0.563 

19  54  14.6 

1.86 

28 

8  24  14.59 

0.563 

19  54  10.7 

1.86 

28  21  52.0 

8  24  26.87 

0.559 

19  53  30.2 

1.84 

29 

8  24  2H.06 

0.559 

19  53  26.3 

1.84 

29  21  48.3 

8  24  40i21 

0.555 

19  52  46.2 

1.83 

30 

8  24  41.43 

0.555 

19  52  42.2 

1.83 

30  21  44.6 

6  24  53.45 

0.550 

19  52    2.5 

1.82 

31 

8  24  54.70 

40.550 

4l9  51  58.4 

-  1.82 

31  21  40.9 

8  25    a58'  40.546 

4l9  51  19.1 

-  im 
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Date. 
1873. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

ApparfDt 

Right 
Aieenslon. 

Diff.for 
1  hoar. 

Appwront 
DecUnatioa. 

Dlff.for 
1  honr. 

Mean  Time 
of  Transit. 

Apparent 
ABcensioo. 

Diff.  for 
lb.  of 
Long. 

Apparent 
Derilination. 

DIfllfor 
1 honcof ' 
Long.    ; 

h    m      R 

« 

O          1         II 

»i 

d     h     m 

h     m      « 

8 

+19  5(i  3(>!0 

tl 

Sept.  1 

8  25    7.85  +0.546 

+19  51  14.9 

-  1.80 

1  21  37.1 

8  25  19.60 

+0.541 

-  1.79 

2 

8  25  20.89 

0.541 

19  50  31.8 

1.79 

2  21  33.4 

8  25  32.50 

0.536 

19  49  53.3 

1.77 

3 

8  25  33.81 

0.536 

19  49  49.0 

1.77 

3  21  29.7 

8  25  45.28 

o.5:u 

19  49  11.0 

1.76 

4 

8  25  46.61 

0J>31 

19  49    6.6 

1.76 

4  21  26.0 

8  25  57.94 

0.526 

19  48  29.0 

1.74 

5 

8  25  59.29 

0.526 

19  48  24.5 

1.74 

5  21  22.^ 

8  26  10.48 

0JS21 

19  47  47.4 

1.73 

6 

8  26  11.85 

0.521 

19  47  42.9 

1.73 

6  21  18.5 

8  26  22.90 

0.515 

19  47    6i5 

1.71 

7 

8  26  24.29 

0.515 

19  47     1.6 

1.71 

7  21  14.8 

8  26  35.19 

0.510 

19  46  25.4 

1.70 

8 

8  26  36.69 

0.510 

19  46  20.7 

1.70 

8  21  11.1 

8  26  47.34 

0.505 

19  45  45.0 

1.68 

9 

8  26  48.77 

0.505 

19  45  40.3 

1.68 

9  21    7.3 

8  26  59.37 

0.499 

19  45    5.1 

1.66 

10 

8  27    0.81 

0.499 

19  45    0.3 

1.66 

10  21     3.6 

8  27  11.26 

• 

0.493 

19  44  25.6 

1.64 

11 

8  27  12.71 

0.493 

19  44  20.8 

1.64 

11  20  59.9 

8  27  23.01 

0.487 

19  43  46.5 

1.62 

12 

8  27  24.48 

0.487 

19  43  41.6 

1.62 

12  29  56.1 

8  27  34.62 

0.481 

19  43    7.9 

1.69 

13 

8  27  36.10 

0.481 

19  43    3.0 

1.6'J 

13  20  52.4 

8  27  46.09 

0.475 

19  42  29.8 

1.58 

14 

8  27  47.58 

0.475 

19  42  24.8 

1.58 

14  20  48.6 

8  27  57.42 

0.469 

19  41  52.1 

1.56 

15 

8  27  58.92 

0.469 

19  41  47.1 

1.56 

15  20  44.9 

8  28    8.60 

0.463 

19  41  14.9 

1.54 

16 

8  28  10.11 

0.463 

19  41    9.9 

1.54 

16  20  41 .1 

8  28  19.63 

0.457 

19  40  38.3 

1.52 

17 

8  28  21.15 

0.457 

19  40  33.2 

1.52 

17  20  37.4 

8  28  30.51 

0.450 

19  40    2.1 

1.50 

18 

8  28  32.03 

0.450 

19  39  57.0 

1.50 

18  20  33.6 

8  28  41.23 

0.444 

19  39  26.4 

1.47 

19 

8  28  42.76 

0.444 

19  39  21.4 

1.47 

19  20  29.9 

8  28  51.80 

0.437 

19  38  51.3 

1.45 

20 

8  28  53.33 

0.437 

19  38  46.2 

1.45 

20  20  26.1 

8  29    2i20 

0.430 

19  38  16.7 

1.43 

21 

8  29    3.74 

0.430 

19  38  11.6 

1.43 

21  20  22.4 

8  29  12.45 

0.424 

19  37  42.7 

1.41 

22 

8  29  13.99 

0.424 

19  37  37.6 

1.41 

22  20  18.6 

8  29  22.54 

0.417 

19  37    9.2 

1.38 

23 

8  29  24.08 

0.417 

19  37    4.1 

1.38 

23  20  14.8 

8  29  32.46 

0.410 

19  36  36.3 

1.36 

24 

8  29  34.00 

0.410 

19  36  31.2 

1.36 

24  20  11.1 

8  29  42.22 

0.403 

19  36    3.9 

1.33 

25 

8  29  43.76 

0.403 

19  35  58.8 

1.33 

25  20    7.3 

8  29  51.81 

0.396 

19  35  32i2 

1.31 

26 

8  29  53.34 

0.396 

19  35  27.1 

1.31 

26  20    3.5 

8  30    1.23 

0.388 

19  35    1.0 

1.28 

27 

8  30    2.76 

0.388 

19  34  56.0 

1.28 

27  19  59.7 

8  30  10.47 

0.381 

19  34  30.5 

liK 

28 

8  30  11.99 

0.381 

19  34  25.4 

lii6 

28  19  55.9 

8  30  19.53 

0.374 

19  34    0.5 

1.23 

29 

8  30  21.05 

0.374 

19  33  55.5 

1.23 

29  19  52.3 

8  30  28.41 

0.366 

19  33  31.2 

1.21 

30 

8  30  99.93 

0.366 

19  33  26J2 

\Si\ 

30  19  48.4 

8  30  37.12 

0.358 

19  33    2.5 

1.18 

Oct.  1 

8  30  38.63 

0.358 

19  32  57.5 

1.18 

1  19  44.6 

8  30  45.64 

0.351 

19  32  34.4 

1.16 

2 

8  30  47.14 

0.351 

19  32  29.5 

1.16 

2  19  40.8 

8  30  53.98 

0.343 

19  32    7.0 

1.13 

3 

8  30  55.47 

0.343 

19  32    2.1 

1.13 

3  19  37.0 

8  31    2.12 

0.335 

19  31  40.2 

1.10 

4 

8  31    3.60 

0.335 

19  31  35.4 

1.10 

4  19  33.2 

8  31  10.07 

0.327 

19  31  14.1 

1.07 

5 

8  31  11.54 

0.327 

19  31    9.3 

1.07 

5  19  29.4 

8  31  17.84 

0.319 

19  30  48.7 

1.04 

6 

8  31  19.29 

0.319 

19  30  44.0 

1.04 

6  19  25.6 

8  31  25.42 

0.311 

19  30  23.9 

1.01 

7 

8  31  26.85 

0.311 

19  30  19.3 

1.01 

7  19  21.8 

8  31  32.80 

0.302 

19  29  59.8 

0.99 

8 

8  31  84.20 

0.302 

19  29  55.3 

0.9f) 

8  19  18.0 

8  31  39.98 

0.294 

19  29  36.5 

0.96 

9 

8  31  41.37 

0.294 

19  29  32.0 

0.96 

9  19  14.1 

8  31  4696 

Oi286 

19  29  13.8 

0.93 

10 

8  31  48.33 

0.286 

19  29    9.3 

0.93 

10  19  10.3 

8  31  53.74 

0.278 

19  28  51.8 

0.90 

11 

8  31  55.09 

0.277 

ll9  28  47.4 

0.90 

tl  19    6.5 

8  32    0.32 

0.270 

19  28  30.5 

0.87 

12 

8  32    1.64 

0.269 

19  28  26.2 

0.87 

12  19    2.7 

8^2    6.69 

0.261 

19  28    9.9 

0.84 

13 

8  32    7.99 

0.260 

19  28    5.8 

0.84 

13  18  58.9 

8  32  12.87 

0.253 

19  27  50.1 

0.80  i 

14 

8  32  14.14 

0.252 

19  27  46.1 

0.80 

14  18  55.0 

8  32  18.85 

0.244 

19  27  31.1 

0.78. 

15 

8  32  20.09 

0.243 

19  27  27.1 

0.78 

15  18  51.2 

8  32  24.61 

0.235 

19  27  12.7 

0.74 

1 

16 

8  32  25.82 

0.234 

19  27    8.9 

0.74 

16  18  47.3 

8  32  30.17 

0.227 

19  26  55.2 

0,71 

17 

8  32  31.35 

0.226 

19  26  51.5 

0.71 

17  18  43.5 

8  32  35.51 

0.218 

19  26  38.4 

0.67 

18 

8  32  36.66 

0.217 

19  26  34.8 

0.67 

18  18  30.7 

8  32  40.64 

0.209 

10  26  22.3 

0.65 

19 

8  32  41.76 

0.208 

19  26  18.8 

0.65 

19  18  35.8 

8  32  45.56 

0.200 

19  26    7.0 

0.621 

20 

8  32  46.65 

0.199 

19  26    3.7 

0.62 

20  18  32.(: 

8  32  50.27 

0.191 

19  25  52.4 

0.59 

1 

21 

8  32  51.32 

0.190 

19  25  49ii 

0.59 

21  18  28.1 

8  32  54.77 

0.182 

19  25  38.6 

0.55 

22 

8  32  65.78 

0.181 

19  25  35.6 

0.55 

22  18  24.3 

8  32  59.06 

0.173 

19  25  25.6 

0.52 . 

23 

8  33    0.03 

0.172 

19  25  22.7 

0.52 

23  18  20.4 

8  33    3.13 

0.164 

19  25  13.3 

0.49' 

24 

8  33    4.05 

0.163 

19  25  10.5 

0.49 

24  18  16.5 

8  33    6.97 

0.155 

19  25    1.9 

0.45. 

25 

8  33    7.86 

0.154 

19  24  59.3 

0.45 

25  18  126 

8  33  10.59 

0.145 

19  24  51  ii 

0.42 . 

26 

8  33  11.43 

0.144 

19  24  48.8 

0.42 

26  18    8.7 

8  33  13.99 

0.136 

19  24  41.4 

0.39 

27 

8  33  14.79 

0.135 

19  24  39.1 

0.39 

27  18    4.9 

8  33  17.17 

0.127 

19  24  32.3 

0.35 

28 

8  33  17.92 

0.126 

19  24  30.2 

0.35 

28  18    1.0 

8  33  20.13 

0.117 

19  24  24.1 

0.32 

29 

8  33  20.83 

0.116 

19  24  22.2 

0.32 

29  17  57.1 

8  33  22.87 

0.108 

19  24  16.6 

0.29 

30 

8  33  23.51 

0.107 

19  24  14.9 

0.29 

30  17  53.2 

8  33  25.38 

0.099 

19  24    9.9 

0.25 

31 

6  33  25.98 

0.098 

19  24    8.4 

0.25 

31  17  49.3 

8  33  27-67 

0.089 

19  24    4.1 

0.22 

32 

8  33  28JS1 

+0.088 

+19  24    2.7 

-  0.22 

32  17  45.4 

8  33  29.73 

+0.080 

+19  23  59.1 

-  0.20 
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Date. 
1878. 

FOR  WASHINGTON  MBAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

■*! 

Apparent 
AicenaloD. 

Diff.for 
1  hoar. 

Apparent 
Declination. 

Diff.  for 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Asceniiion. 

Diff.  for 
lh.of 
Long. 

1 

Apparent 
Declination. 

Diff.  for 

Ihonr of 

Long. 

h     m      « 

s 

+19  24     ^7 

1/ 

d     b     m 

h    m      8 

■ 

n         i        ti 

1 

Nov.  1 

8  33  28.21 

^.088 

-0.22 

1  17  45.4 

8  33  29.73 

40.060i  4-19  23  59.1 

-  0.20 

2 

8  33  30i23 

0.079 

19  23  58.0 

0.18 

2  17  41.5 

8  33  31.56 

0.071 

19  23  55.0 

0.17! 

3 

8  33  32.01 

0.070 

19  23  54.1 

0.15 

3  17  37.6 

8  33  33.16 

0.061 

19  23  51.6 

0.13 

4 

8  33  33.56 

0.060 

19  23  50.9 

0.11 

4  17  33.7 

8  33  34.54 

0.051 

19  23  49.1 

0.10 

5 

8  33  34.88 

0.050 

19  23  48.6 

0.08 

5  17  29.8 

8  33  35.70 

0.042 

!    19  23  47.4 

0.07 1 

6 

8  33  35.98 

0.041 

19  23  47.1 

o.a5 

6  17  25.9 

8  33  36.63 

0.033 

19  23  46.5 

-  0.03 

7 

8  33  36.85 

0.031 

19  23  46.4 

-  0.01 

7  17  22.0 

8  33  37.33 

0.024 

19  23  46.4 

0.00 1 

8 

8  33  37.49 

0.022 

19  23  46.5 

+  0.02 

8  17  18.0 

8  33  37.81 

0.014 

19  23  47.1 

4-  0.03 

9 

8  33  37.91 

0.012 

19  23  47.4 

0.05 

9  17  14.1 

8  33  38.06  40.005 

!    19  23  48.6 

0.07 

10 

8  33  38.10 

40.003 

19  23  49.2 

0.09 

10  17  10.2 

8  33  38.08'  -0.004 

1 

19  23  50.9 

0.10 

11 

8  33  38.06 

-0.006 

19  23  51.7 

0.12 

11  17    6.3 

8  33  37.88 

0.014 

19  23  54.0 

0.14 

12 

8  33  37.79 

0.016 

19  23  55.1 

0.16 

12  17    2.3 

8  33  37.45 

0.023 

19  23  58.0 

0.17; 

13 

8  33  37.30 

0.025 

19  23  59.3 

0.19 

13  16  58.4 

8  33  36.81 

0.032 

19  24    2.7 

0.21 

14 

8  33  36.59 

0.034 

19  24    4.3 

0.23 

14  16  54.4 

8  33  35.94 

0.041 

19  24    8.3 

0.24 

15 

8  33  35.65 

0.044 

19  24  10.1 

0.26 

15  16  50.5 

8  33  34.84 

0.050 

19  24  14.7 

0.27 

16 

8  33  34.48 

0.053 

19  24  16.8 

0.29 

16  16  46.5 

8  33  33.52 

0.059 

19  24  21.8 

0.31 

17 

8  33  33.09 

0.C62 

19  24  24.1 

o.:« 

17  16  42.5 

8  33  31.98 

0.069 

19  24  29.7 

0.:i5 

18 

8  33  31.48 

0.072 

19  24  32.4 

0.36 

18  16  38.6 

8  33  30.21 

0.078 

19  24  :)8.5 

0.39 

19 

8  33  29.64 

0.081 

19  24  41.4 

0.40 

19  16  34.6 

8  33  28.23 

0.087 

19  24  48.0 

0.43 

20 

8  33  27.58 

1 

0.090 

19  24  51.1 

0.44 

20  16  30.6 

8  33  26.02 

0.096 

19  24  58.2 

0.45 

21 

8  33  25.31 

0.099 

19  25    1.7 

0.46 

21  16  26.7 

8  33  23.59 

0.106 

19  25    9.4 

0.48 

22 

8  33  22.80 

0.109 

19  25  13.1 

0.49 

22  16  22.7 

8  33  20.94 

0.115 

19  25  21.3 

0.51 

23 

8  33  20.07 

0.118 

19  25  25.3 

0.52 

23  16  18.7 

8  33  18.07 

0.124 

19  25  34.0 

0.55 

24 

8  33  17.13 

0.127 

19  25  38.3 

0.56 

24  16  14.7 

8  33  14.98 

0.133 

19  25  47.5 

0.58 

25 

8  33  13.96 

0.136 

19  25  52.1 

0.59 

25  16  10-7 

8  33  11.68 

0.142 

19  26    1.8 

0.61 

26 

8  33  10.58 

0.145 

19  26    6.6 

0.62 

26  16    6.8 

8  33    8.16 

0.151 

19  26  16.7 

0.64 

27 

8  33    6.98 

0.154 

19  26  21.8 

0.65 

27  16    2.8 

8  33    4.42 

0.160 

19  26  32.5 

0.67 

28 

8  33    3.16 

0.163 

19  26  37.8 

0.68 

28  15  58.8 

8  33    0.48 

0.169 

19  26  48.9 

0.70 

29 

8  32  59.14 

0.172 

19  26  54.6 

0.71 

29  15  54.8 

8  32  56.33 

0.178 

19  27    6.1 

0.73 

30 

8  32  54.91 

0.181 

19  27  12.0 

0.74 

30  15  50.8 

8  32  51.97 

0.186 

19  27  23.9 

0.76 

Dec.1 

8  32  50.47 

0.189 

19  27  30.2 

0.77 

1  15  46.8 

8  32  47.40 

0.195 

19  27  42.6 

0.79 

2 

8  32  45.82 

0.198 

19  27  49.1 

0.80 

2  15  42.7 

8  32  42.62 

0.204 

19  28    1.9 

0.82 

3 

8  32  40.96 

0.207 

19  28    8.7 

0.83 

3  15  38.7 

8  32  37.64 

0.212 

19  28  22.0 

0.85 

4 

8  32  35.90 

0.215 

19  28  29.1 

0.86 

4  15  34.7 

8  32  32.48 

0.220 

19  28  42.7 

0.88 

5 

8  32  30.65 

0.223 

19  28  50.1 

0.89 

5  15  30.7 

8  32  27.11 

0.228 

.  19  29    4.1 

0.91 

6 

8  32  25.20 

0.231 

19  29  11.8 

0.92 

6  15  26.7 

8  32  21.55 

0J236 

19  29  26.2 

0.93 

7 

8  32  19.55 

0.239 

19  29  34.2 

0.94 

7  15  22.6 

8  32  15.80 

Oii44 

19  29  48.9 

0.96 

8 

8  32  13.71 

0.247 

19  29  57.2 

0.97 

8  15  18.6 

8  32    9.86 

0.252 

19  30  12.2 

0.99 

9 

8  32    7.68 

0.255 

19  30  20.8 

1.00 

9  15  14.6 

8  32    3.73 

ojneo 

19  30  36.2 

1.01 

to 

8  32    1.47 

0.263 

19  30  45.1 

1.02 

10  15  10.5 

8  31  57.40 

0.267 

19  31    0.8 

1.04 

11 

8  31  55.07 

0570 

19  31  10.0 

1.05 

11  15    6.5 

8  31  50.90 

0.275 

19  31  26.0 

1.06 

12 

8  31  48.48 

0.278 

19  31  35.5 

1.07 

12  15    2.5 

8  31  44.22 

0J283 

19  31  51.9 

1.09 

13 

8  31  41.71 

0.286 

19  32     1.6 

1.10 

13  14  58.4 

8  31  37.36 

0.290 

19  32  18.3 

1.11 

14 

8  31  34.77 

0.293 

19  32  28.3 

1.12 

14  14  54.4 

8  31  30.34 

0.297 

19  32  45.3 

1.14 

15 

8  31  27.66 

0.300 

19  32  55.6 

1.15 

15  14  50.3 

8  31  23.13 

0.304 

19  33  12.8 

1.16 

16 

8  31  20.37 

0.307 

19  33  23.4 

1.17 

16  14  46.3 

8  31  15.76 

0.311 

19  33  40.9 

1.18 

17 

8  31  12.92 

0.314 

19  33  51.8 

1.19 

17  14  42.2 

8  31     8.23 

0.318 

19  34    9.5 

1.20 

18 

8  31    5.31 

0.320 

19  34  20.7 

1.21 

18  14  38.1 

8  31    0.54 

0.324 

19  34  38.6 

1.23 

19 

8  30  57.53 

0.327 

19  34  50.1 

1.24 

19  14  34.1 

8  30  52.70 

0.330 

19  35    8.2 

1.25 

20 

8  30  49.60 

0.334 

19  35  20.0 

1.26 

20  14  30.0 

8  30  44.70 

0.336 

19  35  38.3 

1.27 

21 

8  30  41.52 

0.340 

19  35  50.4 

1.28 

21  14  25.9 

8  30  36.54 

0.342 

19  36    9.0 

1.29 

22 

8  30  33-28 

0.346 

19  36  21.3 

1.30 

22  14  21.9 

8  30  28.23 

0.349 

19  36  40.1 

1.31 

23 

8  30  24.89 

0.353 

19  36  52.7 

1.32 

23  14  17.8 

8  30  19.77 

0.355 

19  37  11.7 

1.33 

24 

8  30  16.35 

0.358 

19  37  24.6 

1.34 

24  14  13.7 

8  30  11.18 

0.360 

19  37  43.7 

1.34 

25 

8  30    7.68 

0.364 

19  37  56.9 

1.35 

25  14    9.6 

8  30    2.45 

0.366 

19  38  16.1 

1.36 

26 

8  29  58.87 

0.370 

19  38  29.6 

1.37 

26  14    5.6 

8  29  53.58 

0.371 

19  38  49.0 

1.38 

27 

8  29  49.92 

0.375 

19  39    2.7 

1.39 

27  14     1.5 

8  29  44.59 

0.376 

19  39  22.2 

1.39 

28 

8  29  40.85 

0.380 

19  39  36.2 

1.40 

28  13  57.4 

8  29  35.48 

0.381 

19  39  55.8 

1.41 

29 

8  29  31.66 

0.385 

19  40  10.0 

1.42 

29  13  53.3 

8  29  26.24 

0.386 

19  40  29.7 

1.42 

30 

8  29  22.34 

0.390 

19  40  44.2 

1.43 

30  13  49.2 

8  29  16.89 

0.391 

19  41    4.0 

1.43 1 

31 

8  29  12.91 

0.395 

!    19  41  18.7 

1.44   31  13  45.2 

8  29    7.43 

0.396 

19  41  38.6 

1.45' 

32 

8  29    3.37 

-0.400 

+19  41  53.6 

+  1.46132  13  41.1 

8  28  57.87 

-0.401 

4-19  42  13.5 

4-  1.46 

88d 
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Data. 
1873. 

FOR  WA8HIKOTOH  MSAN  NOON. 

FOS  MERIDIAN  TRANSIT. 

Aiicenglou. 

Diff.for 
Ihonr. 

Aimrent 
DeoKbuitlon. 

Diir.  for 
Ihotir. 

MeanTliBB 
ofTMMlt. 

Aiiceiulon. 

Diff.for 
lb.  of 
Long. 

Apparent 
D«eUiiaM<ni- 

DHT.  for 
Ihonr of 

Jan.  1 

h    m      B 
I  21  11.42 

li  -0*OOS 

►  +  ^  4^  4f.l 

+  (/:i2 

d 
1 

h     m 
6  37.4 

h    m      ■           1 
1  21  11.40| -0.003 

1  +  ^  42  4f  S 

"      1 
+  9.13 

2 

1  21  11.37    0.00(] 

>      6  42  50.4 

i       0.15 

2 

6  33.5 

>    1  21  11.36 

1+O.OOS 

1      6  42  51.4 

0.16 

3 

1  21  11.45  40.006 

;      6  42  54.5 

.       0.19 

3 

6  29.6 

;    1  21  11.5(1 

0.007 

6  43  56.7 

0J20< 

•      4 

1  21  11.65 

0.011 

6  42  59.4 

0.22 

4 

6  25.7 

1  21  11.74 

0.0131     6  43    0.8 

0.23 

5 

I  21  11.99 

0.017 

6  43    5.1 

0.S5 

5 

6  21.7 

1  21  12.10 

0.018 

6  43    6.7 

0.26, 

6 

1  21  12.45 

0.022 

6  43  11.5 

0.28 

6 

6  17.8 

1  21  12.60 

0.024 

6  43  i3.3|      0.29  | 

7 

1  21  13.05 
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7  52  13.1 

2.01 

26  23    8.6 

1  32  23.44 

0.348 

7  52  59.4 

1.9J) 

27 

1  32  2a74 

0.348 

7  53    1.1 

2.00 

27  23    4.8 

1  32  31.76 

0.347 

7  53  47.0 

1.98 

28 

1  32  32.08 

0.347 

7  53  48.9 

1.99 

28  23    1.0 

1  32  40.05 

0.346 

7  54  34.4 

1.97 

29 

1  32  40.39 

0.346 

7  54  36.4 

1.98 

29  22  59.2 

1  32  48.31 

0.345 

7  55  21.6 

1.96 

30 

1  32  48.67 

.»0.345 

+  7  55  23.7 

+  1.97 

30  22  534 

1  32  56.55 

•»0.344 

.1.  7  56    8.6 

4.  1.95 
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Date. 
1872. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Ascension. 

Dlif.  for 
1  hour. 

Apparent 
Declination. 

Diir.  for 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.for 
lb.  of 
Long. 

Apparent 
Declination. 

Dlftfor 

Ihowof 

Long. 

h     m      M 

1 

0        1        II 

• 

d     h     m 

h    m      B 

s 

4.  7  5^  K>!3 

»*     1 

May  1 

1  32  56.93  40.344 

4  7  56  10.8 

+  1.96 

1  22  49.6 

1  33    4.76 

40.342 

4-  1.94 

2 

1  33    5.16    0.342 

7  56  57.6 

1.95 

2  22  45.8 

1  33  12.93 

0.341 

7  57  41.7 

1.93 

3 

1  33  13.35 

0.341 

7  57  44.1 

1.94 

3  22  42.0 

1  33  21.07 

0.339 

7  58  27.9 

1.921 

4 

1  33  21.51 

0.339 

7  58  30.4 

1.93 

4  22  38ij 

1  33  29.17 

0.336 

7  59  13.9 

1.911 

5 

1  33  29.63 

0.338 

7  59  16.5 

1.91 

5  22  34.4 

1  33  37.23 

0.336 

7  59  59.5 

1.89 

6 

1  33  37.71 

0.336 

8    0    2.2 

1.90 

6  22  30.6 

1  33  45.25 

0.334 

8    0  44.7 

1.88 

7 

1  33  45.75 

0.334 

8    0  47.6 

1.89 

7  22  26.8 

1  33  53.23 

0.333 

8    1  29.7 

1.67 

8 

1  33  53.75 

0.333 

8    1  32.7 

1.87 

8  22  23.0 

1  34    1.17 

0  331 

8    2  14.4 

1.86 

9 

1  34     1.71 

0.331 

8    2  17.5 

1.86 

9  22  19.2 

1  34    9.07 

0.329 

8    2  58.7 

1.84 

10 

1  34    9.63 

0.329 

8    3    1.9 

1.85 

10  22  15.4 

1  34  16.92 

0.327 

6    3  42.7 

1.63 

n 

1  34  17.49 

0.327 

8    3  46.0 

1.63 

11  22  11.6 

1  34  24.72 

0.325 

8    4  26.3 

1.61 

12 

1  34  25.31 

0.325 

8    4  29.7 

1.82 

12  22    7.8 

1  34  32.47 

0.323 

8    5    9.6 

1^ 

13 

1  34  33.08 

0.323 

8    5  13.1 

1.80 

13  22    4.0 

1  34  40.17 

0.321 

8    5  52.5 

1.78 

14 

1  34  40.79 

0.321 

8    5  56.1 

1.78 

14  22    0.2 

1  34  47.81 

0.316 

8    6  35.0 

1.76 

15 

1  34  48.45 

0.318 

8    6  38.7 

1.77 

15  21  56.4 

1  34  55.40 

0.316 

8    7  17J2 

1.75 

16 

1  34  56.05 

0.316 

8    7  20.9 

1.75 

16  21  52.6 

1  35    2.93 

0.314 

8    7  59.0 

i.r3 

17 

1  35    3.60 

0.314 

8    8    2.8 

1.74 

17  21  48.8 

1  35  10.40 

0.311 

8    8  40.4 

1.72 

18 

1  35  11.08 

0.311 

8    8  44.3 

1.72 

18  21  45.0 

1  35  17.81 

0^06 

8    9  21.4 

1.70 

19 

1  35  18.51 

0.309 

8    9  25.3 

1.70 

19  21  41.2 

1  35  25.17 

0.306 

8  10    1.9 

1.68 

20 

1  35  25.88 

0.306 

8  10    5.9 

1.68 

20  21  37.4 

1  35  32.46 

0.303 

8  10  42.0 

1.66 

21 

1  35  33.18 

0.303 

8  10  46.1 

1.67 

21  21  33.6 

.1  35  39.69 

0.300 

8  11  21.7 

1.65 

22 

1  35  40.42 

0.300 

8  11  25.9 

1.65 

22  21  29.8 

1  35  46.85 

0.297 

8  12    1.0 

1.63 

23 

1  35  47.59 

0.298 

8  12    5.2 

1.63 

23  21  25.9 

1  35  53.94 

0.294 

8  12  39.8 

1.61 

24 

1  35  54.69 

0.294 

8  12  44.0 

1.61 

24  21  22.1 

1  36    0.96 

0J291 

8  13  18.1 

1.59 

25 

1  36    1.73 

0.292 

8  13  22.4 

1.59 

25  21  18.3 

1  36    7.91 

0JiJ69 

8  13  56.0 

1.57 

26 

1  36    8.70 

0.289 

8  14    0.4 

1.57 

26  21  14.5 

1  36  14.80 

0.286 

8  14  33.5 

1^ 

27 

1  36  15.59 

0.286 

8  14  37.9 

1.55 

27  21  10.7 

1  36  21.61 

0.283 

8  15  10.4 

1.53 

28 

1  36  22.41 

0.283 

8  15  14.8 

1.53 

28  21    6.8 

1  36  28.35 

0.280 

8  15  46.8 

151 

29 

1  36  29.16 

0.280 

8  15  51.3 

1.51 

29  21     3.0 

1  36  35.02 

0.276 

8  16  22.8 

1.49 

30 

1  36  35.83 

0.276 

8  16  27.3 

1.49 

30  20  59.2 

1  36  41.60 

0.273 

8  16  58.3 

1.47 

31 

1  36  42.42 

0.273 

8  17    2.8 

1.47 

31  20  55.4 

1  36  48.10 

0.270 

8  17  33i2 

1.45 

June  1 

1  36  48.93 

0.270 

8  17  37.7 

1.45 

1  20  51.6 

1  36  54.52 

0.266 

8  18    7.6 

1.43 

2 

1  36  55.36 

0.266 

8  18  12.2 

1.43 

2  20  47.7 

1  37    0.87 

0:263 

8  18  41.6 

1.41 

3 

1  37    1.71 

0.263 

8  18  46.2 

1.41 

3  20  43.9 

1  37    7.13 

0.259 

8  19  15.0 

1.38 

4 

1  37    7.98 

0.259 

8  19  19.6 

1.38 

4  20  40.1 

1  37  13.30 

0.256 

8  19  47.9 

1.36 

5 

1  37  14.16 

0.256 

8  19  52.5 

1.36 

5  20  36.2 

1  37  19.39 

0J253 

-    8  20  20.2 

1.33 

6 

I  37  20.25 

0.253 

8  20  24.8 

1.33 

6  20  32.4 

1  37  25.39 

0.249 

8  20  51.9 

1.31 

7 

1  37  26.25 

0.249 

8  20  56.5 

1.31 

7  20  28.6 

1  37  31.30 

0.245 

8  21  23.0 

li29 

8 

1  37  32.17 

0.245 

8  21  27.6 

1.29 

8  20  24.7 

1  37  37.12 

0.241 

8  21  53.6 

1.26 

9 

1  37  37.99 

0.241 

8  21  58.2 

1.26 

9  20  20.9 

1  37  42.84 

0.237 

8  22  23.6 

\M 

10 

1  37  43.71 

0.237 

8  22  28.2 

1.24 

10  20  17.1 

1  37  48.46 

0.233 

8  22  53.1 

1.22 

11 

1  37  49.35 

0.233 

8  22  57.6 

1.22 

11  20  13.2 

1  37  54.03 

0.230 

8  23  22.0 

1.19 

12 

1  37  54.91 

0.229 

8  23  26.5 

1.19 

12  20    9.4 

1  37  59.49 

0.226 

8  23  50J2 

1.16 

13 

1  38    0.36 

0.225 

8  23  54.8 

1.16 

13  20    5.5 

1  36    4.84 

0.222 

8  24  17.9 

1.14 

14 

1  38    5.71 

0.221 

8  24  22.4 

1.14 

14  20    1.7 

1  38  10.09 

0.218 

8  24  45.0 

1.12 

15 

1  38  10.96 

0.217 

8  24  49.4 

1.12 

16  19  57.9 

1  38  15.24 

Oi213 

8  25  11.4 

1.09 

16 

1  38  16.11 

0.213 

8  25  15.9 

1.09 

16  19  54.0 

1  38  20.30 

Oi209 

8  25  37.3 

1.07 

17 

1  38  21.16 

0.209 

8  25  41.7 

1.06 

17  19  60.2 

1  36  25.26 

0^205 

8  26    2.6 

1.04 

18 

1  38  26.11 

0.204 

8  26    6.9 

1.04 

18  19  46.3 

1  36  30.12 

0.200 

8  26  27ii 

1.01 

19 

1  38  30.96 

0J200 

8  26  31.4 

1.01 

19  19  42.5 

1  38  34.87 

0.196 

8  26  51.2 

0.99 

20 

1  38  35.71 

0.196 

8  26  55.4 

0.99 

20  19  38.6 

1  38  39.52 

0.192 

8  27  14.5 

0.96 

21 

1  38  40.35 

0.191 

8  27  18.7 

0.96 

21  19  34.7 

1  38  44.06 

0.187 

6  27  37.2 

0.93 

22 

1  38  44.89 

0.187 

8  27  41.3 

0.93 

22  19  30.9 

1  38  48.50 

0.183 

8  27  59.2 

0.91 

23 

1  38  49.32 

0.183 

8  28    3.3 

0.90 

23  19  27.0 

1  38  52.84 

0.179 

8  28  20.7 

0.88 

24 

1  38  53.65 

0.178 

8  28  24.7 

0.88 

24  19  23.2 

1  38  57.07 

0.174 

8  28  41.6 

0.86 

25 

1  38  67.87 

0.174 

6  28  45.5 

0.85 

25  19  19.3 

1  39    1.19 

0.170 

8  29    1.8 

0.83 

26 

1  39    1.98 

0.169 

8  29    5.6 

0.82 

26  19  15.4 

1  39    5.21 

0.165 

8  29  21.2 

0-80 

27 

1  39    5.99 

0.165 

8  29  24.9 

0.79 

27  19  11.6 

1  39    9.11 

0.161 

8  29  39.9 

0.77 

28 

1  39    9.88 

0.160 

8  29  43.6 

0.77 

28  19    7.7 

1  39  12.90 

0.156 

8  29  58.1 

0.74 

29 

1  39  13.66 

0.156 

8  30    1.7 

0.74 

29  19    3.8 

1  39  16.56 

0.152 

8  30  15.6| 

0.72 

30 

1  39  17.3;i 

0.151 

8  30  19.2 

0.71 

30  19    0.0 

1  39  20.15 

0.147 

8  30  32.5, 

0.60 

31 

1  39  20.88  +0.1461 

+  8  30  35.91 

•1-  0.68 

31  18  56.1 

1  39  23.60 

40.142 

4  6  30  48.& 

4-0.66 
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Oftt0. 
1   1872. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apporrnt 

Right 
Aieeimion. 

DIff.for 
1  boar. 

Apparent 
Declioatioa. 

Diff.  for 
1  hour. 

Meaa  Time 
of  Transit. 

Anparent 
Afcemiion. 

Diff.  for 
Ih.of 
Long. 

Apparent 
Det^lination. 

Diff.  for ' 
1 hourof ; 
Long. 

h    m      H 

« 

O          1          II 

H 

d     h     m 

h     m      ■ 

8 

O     _   /          // 

It      i 

Jnly  1 

1  39  20.88 

•fO.146 

f  8  30  35.9 

+  0.68 

1  18  56.1 

1  39  23.60 

+0.142 

+  8  30  48.6 

+  0.66; 

2 

1  39  24.32 

0.141 

8  30  51.9 

i      0.65 

2  18  52.2 

1  39  26.93 

0.137 

8  31     4.0 

0.63 

3 

1  39  27.64 

0.136 

8  31     7.2 

0.63 

3  18  48.3 

1  39  30.15 

0.132 

8  31  18.8 

0.6  J' 

4 

1  39  30.84 

0.131 

8  31  21.9 

0.60 

4  18  44.4 

1  39  33.26 

0.128 

8  31  32.9 

0.57 . 

5 

1  39  33.93 

0.127 

8  31  36.0 

0.57 

5  18  40.5 

1  39  36.25 

0.123 

8  31  46.3 

0.54' 

6 

I  39  36.91 

0.122 

8  31  49.3 

0.54 

6  18  36.7 

1  39  39.12 

0.118 

8  31  59.0 

0.51 

7 

1  39  39.76 

0.117 

8  32    1.9 

0.51 

7  18  32.8 

1  39  41.88 

0.113 

8  32  11.0 

0.48 

8 

1  39  42.50 

0.112 

8  32  13.7 

0.48 

8  18  28.9 

1  39  44.52 

0.107 

8  32  22.3 

0.46 

9 

1  39  45.1 1 

0.1C6 

8  32  24.9 

0.45 

9  18  25.0 

1  30  47.03 

0.102 

8  32  33.0 

0.43 

10 

1  39  47.60 

0.101 

8  32  35.4 

0.42 

10  18  21.1 

1  39  49.42 

0.097 

8  32  43.0 

0.40 

11 

1  39  49.98 

0.096 

8  32  45.3 

0.39 

11  18  17.2 

1  39  51.70 

0.092 

8  32  52.3 

0.37 

12 

1  39  52.23 

0.091 

8  32  54.4 

0.36 

12  18  13.3 

1  39  53.86 

0.087 

8  33    0.8 

0.34 

13 

1  39  54.36 

0.086 

8  33    2.7 

0.33 

13  18    9.4 

1  39  55.89 

0.082 

8  33    85 

0.31 

14 

1  39  56.37 

0.081 

8  33  10.3 

0.30 

14  18    5.5 

1  39  57.80 

0.077 

8  33  15.6 

0.28 

15 

1  39  58.26 

0.076 

8  33  17.2 

0J27 

15  18    1.6 

1  39  59.60 

0.072 

8  33  22.0 

0.25 

16 

1  40    0.03 

0.07J 

8  33  23.4 

0.25 

16  17  57.7 

1  40    1.27 

0.067 

8  33  27.6 

0.22 

17 

1  40    1.67 

0.C66 

8  33  29.0 

0.22 

17  17  53.8 

I  40    2.82 

0.062 

8  33  32.6 

0.19 

18 

1  40    3.20 

0.C61 

8  33  33.8 

0.19 

18  17  49.9 

1  40    4.25 

0.057 

8  33  36.9 

0.16 

19 

1  40    4.60 

0.056 

8  33  37.9 

0.16 

19  17  46.0 

1  40    5.56 

0.052 

8  33  40.5 

0.14 

20 

1  40    5.83 

0.051 

8  33  41.3 

0.13 

20  17  42.1 

1  40    6.74 

0.047 

8  33  43.4 

0.10 

21 

1  40    7.04 

0.046 

8  33  44.0 

0.10 

21  17  38.2 

1  40    7.81 

0.041 

8  33  45.5 

0.07 

22 

1  40    8.07 

0.040 

»  33  46.0 

0.07 

22  17  34.2 

1  40    8.75 

0.036 

8  33  46.9 

0.05 

23 

1  40    8.98 

0.035 

8  3:i  47.3 

0.04 

23  17  30.3 

1  40    9.56 

0.031 

8  33  47.7 

+  0.02 

24 

1  40    9.76 

0.030 

8  33  47.9 

+  0.01 

24  17  26.4 

1  40  10.25 

0.026 

8  33  47.8 

-  0.01 

25 

1  40  10.42 

0.025 

8  33  47.8 

-  0.02 

25  17  22.5 

1  40  10.82 

0.021 

8  33  47.2 

0.04 

26 

1  40  10.96 

0.020 

8  33  46.9 

0.05 

26  17  18.6 

1  40  11.26 

0.016 

8  33  45.8 

0.07 

27 

1  40  11.37 

0.015 

8  33  45.3 

0.08 

27  17  14.7 

1  40  11.59 

0.011 

8  33  43.7 

0.10 

28 

1  40  11.66 

0.009 

8  33  43.1 

0.11 

28  17  10.7 

1  40  11.79 

0.006 

8  33  41.0 

0.13 

29 

1  40  11.82 

+0.004 

8  33  40.1 

0.14 

20  17    6.8 

1  40  11.86 

+0.001 

8  33  37.6 

0.16 

30 

1  40  11.86 

-0.001 

8  33  36.4 

0.17 

30  17    2.8 

1  40  11.81 

-0.004 

8  33  33.5 

0.19 

31 

1  40  11.78 

0.006 

8  33  32.0 

0.20 

31  16  58.9 

1  40  11.64 

0.009 

8  33  28.6 

0.22 

Aug.  1 

1  40  11.57 

0.011 

8  33  27.0 

0.22 

1  16  55.0 

1  40  11.35 

0.015 

8  33  23.0 

0.25 

2 

1  40  11.24 

0.017 

8  33  21.3 

0.25 

2  16  51 .0 

1  40  10.93 

0.020 

8  33  16.7 

0.28 

3 

1  40  10.78 

0.022 

8  33  14.8 

0.28 

3  16  47.1 

1  40  10.39 

0.025 

8  33    9.8 

0.30 

4 

1  40  10.20 

0.027 

8  33    7.6 

0.31 

4  16  43.1 

1  40    9.73 

0.030 

8  33    2.2 

0.33 

5 

1  40    9.50 

0.032 

8  32  59.7 

0.34 

5  16  39.2 

1  40    8.94 

0.035 

8  32  53.9 

0.36 

6 

1  40    8.68 

0.037 

8  32  51.1 

0.37 

6  16  35.3 

1  40    8.03 

0.040 

8  32  44.8 

0.39 

7 

1  40    7.73 

0.042 

8  32  41.9 

0.40 

7  16  31.3 

1  40    7.00 

0.045 

8  32  35.1 

0.42 

8 

1  40    6.66 

0.d47 

8  32  32.0 

0.43 

8  16  27.3 

1  40    5.86 

osm 

8  32  24.8 

0.45 

9 

1  40    5.47 

0.052 

8  32  21.4 

0.46 

9  16  23.4 

1  40    4.59 

0.055 

8  32  13.8 

0.47 

10 

1  40    4.16 

0.057 

8  32  10.1 

0.48 

10  16  19.4 

1  40    3.20 

0.060 

8  32    2.1 

0.50 

11 

1  40    2.73 

0.062 

8  31  58.2 

0.51 

11  16  15.5 

1  40    1.69 

0.065 

8  31  49.7 

0.53 

12 

1  40    1.18 

0.067 

8  31  45.6 

0.54 

12  16  11.5 

1  40    0.06 

0.070 

8  31  36.7 

0.56 

13 

1  39  59.51 

0.072 

8  31  32.3 

0.57 

13  16    7.6 

1  39  58.32 

0.075 

8  31  23.C 

0.59 

14 

1  39  57.72 

0.077 

8  31  18.4 

0.59 

14  16    3.6 

1  39  56.46 

0.080 

8  31    8.7 

0.61 

15 

1  39  55.82 

0.082 

8  31     3.8 

0.62 

15  15  59.6 

1  39  64.48 

0.085 

8  30  53.8 

0.64 

16 

1  39  53.80 

0.087 

8  30  48.6 

0.65 

16  15  55.7 

1  39  52.39 

0.090 

8  30  38.2 

0.66 

17 

1  *39  51.66 

0.092 

8  30  32.8 

0.67 

17  15  51.7 

1  39  50.18 

0.094 

8  30  22.0 

0.69 

18 

1  39  49.41 

0.096 

8  30  16.3 

0.70 

18  15  47.7 

1  39  47.87 

0.090 

8  30    5.2 

0.72 

19 

1  39  47.05 

0.101 

8  29  59.2 

0.73 

19  15  43.8 

1  39  45.45 

0.104 

8  29  47.7 

0.74 

20 

1  39  44.58 

0.1C6 

8  29  41.5 

0.75 

20  15-39.8 

1  39  42.91 

0.103 

8  29  29.6 

0.77 

21 

1  39  41.XH> 

0.110 

8  29  23.1 

0.78 

21  15  35.8 

1  39  40.25 

0.113 

8  29  10.9 

0.79 

22 

1  39  39.29 

0.1 15 

8  29    4.2 

OOHO 

22  15  31.8 

1  39  37.48 

0.117 

8  28  51.7 

0.81 

23 

1  39  36.48 

0.119 

8  28  44.7 

0.83 

23  15  27.9 

1  39  34J61 

0.122 

8  28  31.9 

0.84 

24 

1  39  33.56 

0.124 

8  28  24.6 

0.85 

24  15  23.9 

1  39  31.63 

0.127 

8  28  11.5 

0.86 

25 

1  39  30.53 

0.129 

8  28    3.8 

0.88 

25  15  19.9 

1  39  28.54 

0.131 

8  27  50.4 

0.89 

26 

1  39  27.40 

0.133 

8  27  42.5 

0.90 

26  15  15.9 

1  39  25.35 

0.135 

8  27  28.7 

0.92 

27 

1  3<)  24.16 

0.137 

8  27  20.6 

0.93 

27  15  11.9 

1  39  22.05 

0.140 

8  27    6.5 

0.94 

28 

1  39  20.81 

0.142 

8  26  58.1 

0.95 

28  15    7.9 

1  39  18.65 

0.144 

8  26  43.8 

o.r6 

29 

1  39  17.36 

0.146 

8  26  35.1 

097 

29  15    3.9 

1  39  15.14 

0.148 

8  26  20.5 

0.98 

.  30 

1  39  13.81 

0.150 

8  26  11.6 

0i)9 

30  14  59.9 

1  39  11.53 

0.152 

8  25  56.6 

1.01 

31 

1  39  10.16 

-0.154 

+  8  25  47.5 

-  1.02 

31  14  55.9 

1  39    7.83 

-0.156 

+  8  25  32.2 

-  1.03 

49 
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Date. 
1872. 

1        FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANHIT. 

Apparont 
Right 
1     Aiic«n8ioD. 

Diff.  foi 
1  hour. 

1 

r      Apparent 
DecUnatioD. 

Diff.  for 
1  hoar. 

Mean  Time 
of  Tranvit. 

>      Aopurent 
AHcenhion. 

Diff.  for 
lh.Af 
Loug. 

1 

Apparent 
Declination. 

Diff.  for 
i  h<mi  of 

1      h      Ul       M 

1      K 

Q         1          II 

// 

d     h     m 

!     h     m      8 

» 

O         1         II 

tt 

Sept.  11    1  39    6.40;  -0.15«i  +  8  23  22  e 

!   -  1.04 

1  14  52.( 

1    1  39    4.03,-0.161 

+  8  25    7.3!  -  I.C-'i  1 

2 

1  39    2.5y 

>    0.163 

1      8  24  57.5 

>       1.C6 

2  14  48.(1 

l|    1  39    0.13!    0.165!     8  24  41.8J       1.07  | 

3 

1  38  58.60 

\    0.167 

8  24  31.8 

1       1 .08 

3  14  43.0 

)\    1  38  56.1:^ 

t    0.16!] 

)      8  24  15.8|       1.C9  1 

4 

1  38  54.5j 

0.171 

8  24    5.C 

;     1.10 

4  14  39.r 

)■    1  38  52.03:    0.173 

;      8  23  49.3 

\        111 

5 

1  3d  50.41 

0.175 

8  23  38.9 

\      1.12 

5  14  35.!] 

i    1  38  47.84J   0.177 

8  23  22.4 

tl3 

6 

)  38  46.17 

0.179 

8  23  11.7 

1.14 

6  1*4  31 .0 

1    1  38  43.561   0.180 

8  22  55.0|       1.15  1 

7 

1  38  41.84 

0.182 

8  22  44.0 

1.16 

7  14  27.9 

1  38  39.113 

0.184 

8  22  27.1 

.       1.17 

8 

)  38  37.43 

0.186 

8  22  15.8 

1.18 

8  14  23.9 

1  38  34.74 

0.188 

8  21  58.8 

1.19 

9 

1  38  32.93 

;    0.190 

8  21  47.2 

1.20 

9  14  19.9 

1  38  30.20 

0.191 

8  21  30.0 

xax 

10 

1  38  28.34 

0.193 

1 

8  21  18.2 

1.22 

10  14  15.9 

1    1  38  25.57J   0.195J     8  21    0.8 

1.23 

11 

1  38  23.66 

,    0.197 

8  20  48.7 

1.24 

11  14  11.9 

1  38  20.86;    0.198 

8  20  31.1 

1J25 

12 

1  38  18.91 

!    0.200 

8  20  18.8 

1.26 

12  14    7.9 

1  38  16.07 

0.201 

8  20    1.0 

IJ26 

13 

1  38  14.08 

j    0.203 

8  19  48.5 

1J27 

13  14    3.9 

1  :W  11.21 

0.204 

8  19  30.6 

1       1.28 

14 

1  38    9.17 

O.206 

8  19  17.7 

1.29 

14  13  59.8 

1  38    6.27    0.207 

8  18  59.7 

1       1.30 

15 

1  38    4.18 

0.210 

1 

8  18  46.6 

1.31 

15  13  55.8 

1  38    1.26    0511 

8  18  28.4 

1.31 

1 

16 

1  37  59.12 

0.213 

8  18  15.1 

1.32 

16  13  51.8 

1  37  56.ni    0.214 

8  17  56.8 

1.321 

17 

1  37  53.99 

0.216 

8  17  43.2 

1.33 

17  13  47.8 

1  37  51.00 

0.217 

8  17  24.8 

1.34 

18 

1  37  48.78 

0J!J19 

8  17  11.0 

1.35 

18  13  43.8 

1  37  45.77 

0.220 

8  16  52.5 

1.35 

19 

J  37  43.50 

0.222 

8  16  38.5 

1.36 

19  13  39.8 

1  37  40.47 

0.223 

8  16  19.8 

1.37 

20 

1  37  38.16 

0.224 

8  16    5.6 

1.38 

20  13  35.7 

1  37  35.10 

OJ^) 

R  15  46.8 

!.:« 

21 

1  37  32.75 

0.227 

8  15  32.3 

1.39 

21  13  31.7 

1  37  29.67 

0.228 

8  15  13.5 

1.39 

22 

1  37  27.28 

0.229 

8  14  58.8 

1.41 

22  13  27.7 

1  37  24.18 

0.230 

8  14  40.0 

1.41 

23 

1  37  21.75 

0.232 

8  14  25.0 

1.42 

23  13  23.7 

1  37  18.63 

0.2;J3 

8  14    6.1 

1.42 

24 

1  37  16.16 

0.234 

8  13  50.9 

1.43 

24  13  19.6 

1  37  13.03 

0.235 

8  13  31.9 

1.43 

25 

1  37  10.51 

0.237 

8  13  16.5 

1.44 

25  13  15.6 

1  37    7.37 

0.238 

8  13  57.4 

1.44 

26 

1  37    4.80 

0.239 

8  12  41.8 

1.45 

26  13  11.6 

1  37    1.65 

0.240 

8  12  22.7 

l.4r, 

27 

1  36  59.04 

0.241 

8  12    6.9 

1.46 

27  13    7.5 

1  36  55.87 

0J242 

8  11  47.8 

1.46 

28 

1  36  53.2:) 

0.243 

8  11  31.8 

1.47 

28  13    3.5 

1  36  50.05 

0.244 

6  11  12.6 

1.47 

29 

1  36  47.37 

0.245 

8  10  56.4 

1.48 

29  12  59.5 

1  36  44.19 

0.246 

8  10  37.2 

l.4ii 

30 

1  36  41.47 

0.247 

8  10  20.8 

1.49 

30  12  55.5 

1  36  38.28 

0.248 

8  10    1.6 

1.4:) 

Oct.  1 

1  36  35.52 

0.249 

6    9  45.0 

1.50 

1  12  51.4 

1  36  32.32 

0.250 

8    9  25.8 

1J>V 

2 

1  36  29.53 

0.251 

8    9    9.0 

1.51 

2  12  47.4 

1  36  26.32 

0J251 

8    8  49.8 

1.51 : 

3 

1  m  23.50 

0.252 

8    8  32.9 

1.51 

3  12  43.4 

1  36  20.29 

0A53 

8    8  13.8 

1 .51  i 

4 

1  36  17.44 

0.254 

8    7  56.7 

1.51 

4  12  39.3 

1  36  14.23 

0.254 

8    7  37.6 

1.52 

5 

1  36  11.34 

0.255 

8    7  20.3 

1.52 

5  12  35.3 

1  36    8.13 

0.255 

8    7    1J2 

1.52 

6 

1  36    5.21 

0.256 

8    6  43.7 

1.53 

6  12  31.3 

1  36    2.00 

0.256 

8    6  24.6 

ij>n' 

•     7 

1  35  59.05 

0.257 

8    6    7.0 

1.53 

7  12  27.2 

1  35  55.84 

0.257 

8    5  47.9 

1.53 

8 

1  35  52.86 

0.258 

8    5  30.2 

1.53 

8  12  23.2 

1  35  49.66 

0.258 

8    5  IMH 

1.5:) 

9 

1  35  46.65 

0.259 

8    4  53.4 

1.54 

9  12  19.2 

I  35  43.46 

0.259 

R    4  34.4 

1.54 

10 

1  35  40.42 

0.260 

8    4  16.5 

1.54 

10  12  15.1 

1  35  37.23 

0.260 

8    3  57.6 

IJ>4 

11 

1  35  34.17 

0.261 

8    3  39.6 

1.54 

11  12  11.1 

1  35  30.99 

0.261 

8    3  20.8 

1.54 

12 

1  35  27.90 

0.262 

8    3    2.6 

1.54 

12  12    7.1 

1  35  24.r3 

0iX)2 

8    3  43.9| 

1.54 

13 

1  35  21.62 

0.262 

8    2  25.6 

1.54 

13  12    3.0 

1  35  18.46 

0.262 

8    2    7.0 

1.54 

14 

1  35  15.33 

0.263 

8    1  48.7 

1.54 

14  11  59.0 

1  35  12.18 

0.263 

8    1  30.2 

1.54 

15 

1  35    9.03 

0.263 

8    1  11.7 

1.54 

15  11  55.0 

1  35    5.90 

0ia63 

8    0  53.4 

1.54 

16 

1  35    2.72 

0.263 

8    0  34.7 

1.54 

16  11  50.9 

1  34  59.60 

0.263 

8    0  16^ 

1.54 

17 

1  34  5640 

0.264 

7  59  57.8 

1.54 

17  11  46.9 

1  34  53.29 

0.263 

7  59  30.7 

l.^>4 

18 

1  34  50.08 

0.264 

7  59  20.9 

1.54 

18  11  42.8 

1  34  46.{)9 

0.263 

7  59    3.9 

1.53 

19 

1  34  43.76 

0.263 

7  58  44.1 

1.53 

19  11  38.8 

1  34  40.70 

0.263 

7  53  36J2 

1.53 

20 

1  34  37.45 

0.263 

7  58    7.5 

1.53 

20  11  34.7 

1  34  34.41 

0.363 

7  57  49.7 

1.52 

21 

1  34  31.14 

0.263 

7  57  30.9 

1.53 

21  11  30.7 

1  34  28.12 

0.263 

7  57  13.3 

li>2 

22 

1  34  24.84 

0.262 

7  56  54.3 

1.52 

22  11  26.7 

1  34  21.84 

0J362 

7  56  36.9 

\h\ 

23 

1  34  18.55 

0.262 

7  56  17.8 

1.52 

23  11  22.6 

1  34  15.58 

0.261 

7  56    0.6 

\^\ 

24 

1  34  12.27 

0.261 

7  55  41.5 

1.51 

24  11  18.6 

1  34    9.32 

0.261 

7  55  34i> 

liiO 

25 

1  34    6.01 

0.261 

7  55    5.4 

1.50 

25  11  14.6 

1  34    3.08 

0.261 

7  54  48.6 

1.49 

26 

1  33  59.76 

0.260 

7  54  29.5 

1.49 

26  11  10.5 

1  33  56.86 

0.360 

7  54  12.9 

1.48  j 

t         27 

1  33  53.53 

0.259 

7  53  53.8 

1.49 

27  11    6.5 

1  33  50.66 

0.259 

7  53  37.4 

1.48- 

28 

1  3;)  47.33 

0.258 

7  53  18.2 

1.48  28  11    2.5 
1.47  29  10  58.4 
1.46  30  10  54.4 

1  33  44.49 

OJ^ 

7  53    2.0 

1.47 

i         29 

1  3:3  41.15 

0.257 

7  52  42.8 

1  33  38.34 

0.257 

7  53  36.8 

1.46 

!         30 

1  33  35.00 

0.256 

7  52    7.7 

1  33  32.22 

0.256 

7  51  51 .9 

1.4G 

^         31 

1  33  28.88 

0J2oo 

7  51  32.8 

1.45f31  10  50.4 
-  1.44?  32  10  46.3* 

1  33  26.12 

0.254 

7  51  17J2 

1.44 

32 

1  33  22.79' 

-0.253 

+  7  50  58.1 

1  33  20.06  -0.3531 

4.  7  50  42.7 

.  1.43 

J 
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1878. 

FOR  W^aHlNOTOK  MBAN  MOON. 

FOR  MERIDIAN  TRANSIT. 

Right 
AMCeiwiou. 

DUr.  for 
1  hour. 

1 

Apparent 
Declination. 



Dlff.  for 
1  boar. 

Mean  TIbm 
of  Traoklt. 

Apparent 

Rlgbt 
AiteenKton. 

Diff.for 
1  li.  of 
Long. 

Apparent 
Declination. 

Diff.  for 

1  bonrof 

Long. 

h     in      M 

*( 

0      1      It 

// 

d 

b    m 

h    m      « 

• 

1       0      /      f< 

li 

Nov.l 

1  33  22.7;»:  -0.253 

+  7  50  58.1 

-  1.44 

1 

10  46.3 

1  33  20.06;  -0.252 

,  +  7  50  42.7 

-  1.43 

2 

1  33  16.74 

O.20I 

7  50  23.7 

1.43 

2  10  42.3 

1  33  14.05 

0.250 

;     7  50    8.4 

1.42 1 

3 

1  33  10.73 

0.250 

7  49  49.6 

1.42 

3  10  38.3 

1  33    8.08 

0.249 

7  49  34.5 

1.41  I 

4 

1  33    4.75 

0.248 

7  49  15.8 

1.40 

4 

10  34J2 

1  33    2.14 

0.247 

7  49    0.9 

1.39 

5 

1  32  58.82 

0.246 

7  48  42.3 

1.39 

5 

10  30.2 

1  32  5a25 

0.245 

7  48  27.7 

1.38 

6 

1  32  52.94 

0.244 

7  48    9.1 

1.38 

6  10  26.2 

1  32  50.41 

0.243 

7  47  54.8 

1.37 

7 

1  32  47.11 

0.242 

7  47  36.3 

1.36 

7  10  22.2 

1  32  44.62 

0.241 

7  47  22.2 

1.35 

8 

1  32  4I.33< 

0.240 

7  47    3.8 

l.:i5 

8 

10  18.1 

1  32  33.88 

0.239 

7  46  49.9 

1.34 

9 

1  32  35.63 

0.238 

7  46  31.7 

1.33 

9  10  14.1 

1  32  33.18 

0.237 

7  46  18.0 

1.32 

10 

1  32  29.92 

0,236 

7  46    0.0 

1.31 

10  10  10.1 

1  32  27.54 

0.234 

7  45  46.6 

1.30 

11 

1  32  24.3o' 

0.233 

7  45  28.7 

1.30 

11 

10    6.1 

1  32  21.96 

0.231 

7  45  15.6 

1.28 

12 

1  32  18.74 

0.23) 

7  44  57.8 

1.28 

12  10    2.0 

1  32  16.44 

0.229 

7  44  45.0 

1.27 

13 

1  32  13.25 

0.228 

7  44  27.3 

1.26 

13 

9  58.0 

1  32  10.99 

0.226 

7  44  14.8 

1.25 

14 

1  32    7.82 

0.225 

7  43  57.3 

li24 

14 

9  54.0 

1  32    5.63 

0.223 

7  43  45.0 

1.23 

15 

1  32    2.45 

0.222 

7  43  27.7 

1.22 

15 

9  50.0 

1  32    0.27 

0.221 

7  43  15.7 

1.21 

16 

1  31  57.15 

0.223 

7  42  58.6 

1.21 

16 

9  45.9 

1  31  55.01 

0.218 

7  42  46.8 

1.19 

17 

1  31  51.92 

0.217 

7  42  20.9 

1.19 

17 

9  41.9 

1  31  49.82 

0.215 

7  42  18.4 

1.18 

18 

1  31  46.76 

0.214 

7  42    1.7 

1.17 

18 

9  37.9 

1  31  44.71 

0.212 

7  41  50.4 

1.16! 

19 

1  31  41. as 

0.210 

7  41  34.0 

1.15 

19 

9  33.9 

1  31  39.68 

0.239 

7  41  23.0 

1.13  i 

20 

1  31  36.65 

0.237 

7  41    6.8 

1.12 

20 

9  29.9 

1  31  34.72 

0.206 

7  40  56.1 

1.11 

21 

1  31  31.75 

0.234 

.  7  40  40.1 

1.10 

21 

9  25.9 

1  31  29.84 

0.202 

7  40  29.7 

1.09 

22 

1  31  26.90 

0.23J 

7  43  13.9 

1.08 

22 

9  21.9 

1  31  25.04 

0.199 

7  40    3.9 

1.07 

23 

1  31  22.13 

0.197 

7  39  48.2 

1.06 

23 

9  17.9 

1  31  23.32 

0.195 

7  39  38.5 

1.05 

24 

1  31  17.45 

0.193 

7  39  23.0 

1.04 

24 

9  13.9 

1  31  15.69 

0.192 

7  39  13.6 

1.02 

25 

1  31  12.86 

0.190 

7  38  58.4 

1.01 

25 

9    9.8 

1  31  11.14 

0.188 

7  38  49.3 

1.00 

26 

1  31    8.35 

0.186 

7  38  34.5 

0.99 

26 

9    5.8 

1  31     6.68 

0.184 

7  38  25.6 

0.98 

27 

1  31    3.94 

0.182 

7  38  11.1 

0.96 

27 

9    1.8 

1  31    2.31 

0.180 

7  38    2.4 

0.95 

28 

1  33  50.62 

0.178 

7  37  48.3 

0.94 

28 

8  57.8 

1  30  58.04 

0.176 

7  37  39.9 

0.93 

29 

1  30  55.39 

0.174 

7  37  26.1 

0.91 

29 

8  53.8 

1  30  53.86 

0.172 

7  37  18.0 

0.90 

30 

1  3J  51.25 

0.170 

7  37    4.5 

0.89 

30 

8  49.8 

1  30  49.77 

0.168 

7  36  56.7 

0.88 

Dec.  I 

1  30  47.22 

0.166 

7  36  43.5 

0.86 

1 

8  45.8 

1  30  45.78 

0.164 

7  36  36.0 

0.85 

2 

1  33  43.28 

0.162 

7  36  23.1 

0.83 

2 

8  41.8 

1  30  41.89 

0.160 

7  36  15.9 

0.82 

3 

1  30  ao.45 

0.158 

7  36    3.4 

0.81 

3 

8  37.8 

1  30  38.11 

0.156 

7  35  56.5 

0.80 

4 

1  33  35.72 

0.153 

7  35  44.4 

0.78 

4 

8  33.8 

1  30  34.43 

0.151 

7  35  37.7 

0.77 

5 

1  30  32.10 

0.149 

7  35  26.0 

0.75 

5 

8  29.9 

1  30  30.85 

0.147 

7  35  19.6 

0.74 

6 

1  30  28.58 

0.144 

7  35    8.3 

0.73 

6 

8  25.9 

1  30  27.38 

0.142 

7  35    2.2 

0.71 

7 

1  33  25.17 

0.140 

7  34  51.2 

0.70 

7 

8  21.9 

1  30  24.02 

0.138 

7  34  45.4 

0.69 

8 

1  30  21.87 

0.136 

7  34  34.8 

0.67 

8 

8  17.9 

1  30  20.76 

0.134 

7  34  29.3 

0.66 

0 

1  30  18.67 

0.131 

7  34  19.1 

0.64 

9 

8  13.9 

1  30  17.61 

0.129 

7  34  13.8 

0.63 

10 

1  30  15.59 

0.126 

7  34    4.1 

0.61 

10 

8  lO.O 

1  30  14.58 

0.124 

7  33  59.1 

0.60 

n 

1  30  12.63 

0.121 

7  33  49.8 

0.58 

11 

8    6.0 

1  30  11.67 

0.119 

7  33  45.1 

0.57 

12 

1  30    9.78 

0.117 

7  33  36.1 

0.55 

12 

8    2.0 

1  30    8.86 

0.115 

7  33  31.7 

0.54 

13 

1  30    7.04 

0.112 

7  33  23.2 

0.52 

13 

7  58.0 

1  30    6.17 

0.110 

7  33  19.1 

0.51 

14 

1  33    4.42 

0.107 

7  33  11.1 

0.49 

14 

7  54.1 

1  30    3.59 

0.105 

7  33    7.2 

0.48 

15 

1  30     1.91 

0.102 

7  32  59.7 

0.46 

15 

7  50.1 

1  30    1.13 

0.100 

7  32  56.1 

0.45 

16 

1  29  59.52 

0.097 

7  32  49.0 

0.43 

16 

7  46.1 

1  29  58.78 

0.095 

7  32  45.7 

0.42 

17 

1  29  57.25 

0.092 

7  32  39.') 

0.43 

17 

7  42.1 

1  2.)  56.55 

0.090 

7  32  35.9 

0.39 

-      18 

1  29  55.11 

0.0H7 

7  32  29.7 

0.37 

18 

7  38.2 

1  29  54.45 

0.085 

7  32  26.9 

0.36 

19 

1  29  53.08 

0.082 

7  32  21.2 

0.34 

19 

7  34.2 

1  29  52.47 

0.080 

7-32  18.7 

0.33 

2D 

1  29  51.17 

0.077 

7  32  13.5 

0.31 

20 

7  30.3 

1  29  50.61 

0.075 

7  32  11.2 

0.30 

21 

1  29  49.39 

0.072 

7  32    6.4 

0.28 

21 

7  26.3 

1  29  48.87 

0.070 

7  32    4.4 

0.27 

22 

1  29  47.73 

0.C67 

7  32    0.1 

0.25 

22 

7  22.3 

1  29  47.26 

0.065 

7  31  58.4 

0.24 

23 

1  29  46i20 

0.061 

7  31  54.6 

0.21 

23 

7  18.4 

1  29  45.77 

0.063 

7  31  53.1 

0.21 

24 

1  29  44.79 

0.056 

7  31  49.8 

0.18 

24 

7  14.4 

1  29  44.40 

0.055 

7  31  48.5 

0.18 

25 

1  29  43.51 

0.051 

7  31  45.8 

0.15 

25 

7  10.5 

1  29  43.16 

0.049 

7  31  44.7 

0.15 

26 

1  29  42.35 

0.046 

7  31  42.6 

0.12 

26 

7    6.5 

1  29  42.04 

0.044 

7  31  41.7 

0.11 

27 

1  29  41.32 

0.040 

7  31  40.1 

0.09 

27 

7    2.6 

1  29  41.05 

0.039 

7  31  39.5 

0.08 

28 

1  29  40.42 

0.035 

7  31  38.4 

0.05 

28 

6  58.6 

1  29  40.19 

0.033 

7  31  38.0 

0.05 

29 

1  29  39.65 

0.029 

7  31  37.5 

~  0.02 

29 

6  54.7 

1  29  39.46 

0.028 

7  31  37.3 

-  0.01 

30 

1  29  39.01 

0.024 

7  31  37.4 

>  0.01 

30 

6  50.7 

1  29  38.86 

0.023 

7  31  37.4 

+  0.02 

31 

1  29  38.50 

0.019 

7  31  38.0 

0.04 

31 

6  46.8 

1  29  38.38 

0.017 

7  31  38.3 

0.05 

32 

1  29  38.12 

-0.013 

'+  7  31  39.4 

+  0.08 

32 

6  42.8 

1  29  38.04 

-0.012 

+  7  31  39.'^ 

4.  0.08 
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HORIZONTAL  PARALLAXES  AND  SEMIDLAMETERS. 

Mean 
Noon. 

HORIZONTAL  PARALLAXES. 

8EMIDIAMETERS. 

t 

SID.  TIME  OF  SEMI  DIAMETER 
PASSING  THE  MERIDIAN.      > 

5 

? 

i 

9 

? 

S 

9 

? 

i 

Jan.     1 

13.12 

10.17 

4.19 

4.94 

9.83 

2:39 

0*35 

o'.68 

o'.l7 

6 

12.77 

9.77 

4.15 

4.82 

9.44 

2.37 

0.34 

0.66 

0.17 

11 

11.58 

9.39 

4.12 

4.37 

9.07 

2.35 

0.31 

0.64 

0.16 

16 

10.31 

9.04 

4.09 

3.89 

8.74 

2.33 

0.28 

0.62 

0.16 

21 

9.29 

8.72 

4.05 

3.50 

8.43 

2.32 

0.25  . 

0.60 

0.16 

26 

8.49 

8.43 

4.02 

3.21 

8.15 

2.30 

0.23 

0.58 

0.16 

31 

7.90 

8.17 

3.99 

2.98 

7.89 

2.28 

0.21 

0.56 

0.15 

Feb     5 

7.45 

7.92 

3.96 

2.81 

7.66 

2.26 

0.20 

0.55 

0.15 

10 

7.10 

7.69 

3.93 

2.68 

7.44 

2.25 

0.19 

0.54 

0.15 

15 

6.84 

7.48 

3.90 

2.58 

7.23 

2J23 

(U8 

0.52 

0.15 

20 

6.65 

7.29 

3.88 

2.51 

7.04 

2.21 

0.17 

0.50 

0.15 

25 

6.52 

7.11 

3.85 

2.46 

6.87 

2.20 

0.17 

0.49 

U.l^ 

Mar.    1 

6.45 

6.94 

3.82 

2.43 

6.71 

2.18 

017 

0.47 

0.15 

6 

6.45 

6.78 

3.80 

2.43 

6.56 

2.17 

0.17 

0.46 

0.14 

11 

J6..54 

6.64 

3.77 

2.47 

6.42 

2.15 

0.17 

0.44 

0.14 

16 

6.76 

6.50 

3.75 

2.55 

6J28 

2.14 

0.17 

0.43 

0.14 

21 

7.18 

6.37 

3.72 

2.71 

6.15 

2.13 

0.18 

0.42 

0.14 

26 

7.85 

6.25 

3.70 

2.97 

6.04 

2.11 

053 

0.41 

0.14 

31 

8.85 

6.14 

3.68 

3.34 

5.93 

2.10 

0.23 

0.40 

0.14 

April  5 

10.19 

6.03 

3.66 

3.84 

5,83 

2.09 

0.27 

0.39 

0.14 

* 

10 

11.78 

6.93 

3.64 

4.44 

5.74 

2.08 

0.31 

0.38 

0.14 

15 

13.46 

5.84 

3.62 

5.08 

5.66 

2.07 

0.35 

0.38 

0.14 

23 

14.88 

5.75 

3.63 

5.62 

5.58 

2.06 

0.39 

0.37 

0.14 

25 

15.66 

5.67 

3.59 

5.91 

6.50 

2.05 

0.41 

0.37 

0.14 

30 

15.58 

5.60 

3.57 

5.88 

6.42 

2.04 

0.40 

0.37 

0.14 

May    5 
10 

14.79 

6.53 

3.56 

5.58 

6.35 

2.03 

0.38 

0.36 

0.14 

13.64 

6.47 

3.55 

5.14 

5.29 

2.03 

0.35 

0.36 

0.14 

15 

12.37 

5.42 

3.53 

4.67 

5.24 

2.02 

0.32 

0.36 

0.14 

23 

11.16 

5.37 

3.52 

4.21 

6.19 

2.01 

0.2J) 

0.36 

0.14 

25 

10.07 

5.32 

3.52 

3.80 

5.14 

2.01 

0.26 

0.36 

0.14 

30 

9.12 

5.28 

3.51 

3.44 

5.10 

2.00 

0.24 

0.36 

0.14 

June    4 

8.32 

5.24 

3.50 

3.14 

5.07 

2.00 

0.22 

0.36 

0.14 

9 

7.66 

5.21 

3.50 

2.89 

6.04 

2.00 

0.20 

0.36 

0.14 

14 

7.15 

5.18 

3.49 

2.70 

5.01 

1.99 

0.19 

0.36 

0.14 

19 

6.81 

5.16 

3.49 

2.57 

4.99 

1.99 

0.19 

0.36 

0.15    1 

24 

6.67 

5.14 

.  3.49 

2.52 

4.97 

1.99 

0.19 

0.36 

0.15 

29 

6.77 

5.13 

3.49 

2.53 

4.96 

1.99 

0.19 

0.36 

0.15 

July    4 
9 

6.89 

5.12 

3.50 

2.60 

4.95 

2.00 

0.19 

0.36 

0.15 

7.19 

5.12 

3.50 

2.72 

4.95 

2.00 

0.19 

0.36 

0.15 

14 

7.59 

5.12 

3.51 

2.86 

4.95 

2.00 

0.20 

0.36 

0.15 

19 

8.07 

5.12 

3.61 

3.05 

4.95 

2.01 

0.21 

0.35 

0.15 

24 

8.63 

5.12 

3.52 

3.26 

4.95 

2.01 

0.22 

0.35 

0.15 

29 

9.30 

5.13 

3.54 

3.51 

4.96 

2.02 

0.24 

0.35 

0.15 

Aug.    3 

B 

10.08 

5.14 

3.55 

3.80 

4.97 

2.03 

0.26 

0.35 

0.15 

10.97 

5.16 

3.57 

4.14 

4.99 

2.04 

0.23 

0.35 

0.15 

13 

11.98 

5.19 

3.59 

4.52 

5.02 

2.05 

0.30 

0.35 

0.15 

18 

13.03 

5.22 

3.61 

4.92 

5.05 

2.06 

0.33 

0.35 

0.15 

23 

13.89 

5.25 

3.63 

5.24 

5.08 

2.07 

0.35 

0.34 

0.15 

28 

14.17 

5.28 

3.66 

5.35 

5.12 

2.09 

0.36 

0.34 

0.15 

Sept.  2 

13.52 

5.32 

3.69 

6.10 

5.16 

2.11 

0.34 

0.34 

0.15 

7 

12.08 

5.37 

3.72 

4.66 

5.20 

2.12 

0.31 

0.34 

0.15 

12 

10.40 

6.43 

3.75 

3.92 

5.25 

2.14 

057 

0.35 

0.15 

17 

8.93 

5.48 

3.79 

3.37 

6.30 

2.17 

0.23 

0.35 

0.15 

22 

7.86 

5.63 

3.83 

2.97 

6.35 

2.19 

0.20 

0.36 

0.15 

27 

7.15 

6.59 

3.88 

2.70 

6.41 

2.22 

0.18 

0.36 

0.15 

Oot.    9 

MO 

5.66 

3.93 

2.53 

6.47 

2.24 

0.17 

0.37 

0.15 

7 

6.41 

5.74 

3.98 

2.42 

6.55 

2.27 

0.16 

0.38 

0.16 

12 

6.26 

5.82 

4.04 

2.36 

5.63 

2.31 

0.16 

0.39 

0.16 

17 

6.19 

5.91 

4.10 

2.34 

5.71 

2.34 

0.16 

0.40 

0.16 

1           22 

6.19 

6.00 

4.17 

2.34 

5.80 

2.38 

0.16 

0.41 

0.16 
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HORIZONTAL  PARALLAXES  AND  SEMIDIAMETERS. 

Mem 
Noon. 

HORIZONTAL  PABALLAXES. 

SEMIDIAMETERS. 

SID.  TIME  OP  RBMIDM  METER 
PASSING  THE  MERIDIAN. 

9 

? 

s 

9 

? 

S 

9 

? 

s 

r 

Oct.  27 

6^24 

6.09 

4.24 

2.36 

5.89 

II 
2.42 

0.16 

0*42 

o!l6 

Mot.    1 

6.37 

6.19 

4.32 

2.40 

5.99 

2.47 

0.17 

0.43 

0.17 

6 

6.56 

G.3.) 

4.40 

2.47 

6.10 

2.51 

0.18 

0.44 

0.17 

11 

6.83 

6.43 

4.49 

2.58 

6.22 

2.56 

0.19 

0.45 

0.17 

16 

7.21 

6.55 

4.59 

2.72 

6.34 

2.62 

0.20 

0.46 

0.18 

21 

7.74 

6.68 

4.69 

2.C2 

6.4b 

2.68 

0.22 

0.47 

0.18 

26 

8.49 

6.82 

4.80 

3.21 

6.60 

2.74 

0.24 

0.48 

0.18 

Dec.    1 

9.(>3 

G.\)S 

4.1)2 

3.69 

6.75 

2.81 

0.27 

0.49 

0.19 

6 

10.91 

7.15 

5.05 

4.12 

6.91 

2.89 

0.30 

0.50 

0.19 

11 

12.38 

7.33 

5.19 

4.67 

7.09 

2.97 

0.34 

0.51 

0.20 

16 

13.07 

7.52 

5.34 

4.94 

7.28 

3.05 

0.35 

0a>2 

0.20 

21 

12.39 

5.50 

4.G8 

7.47 

3.14 

0.33 

0.53 

0.21 

26 

11. C2 

7.<}5 

5.68 

4.16 

7.68 

3.24 

0.30 

0.54 

0.22 

31 

9.74 

8.18 

5.87 

3.68 

7.91 

3.35 

0.26 

0.55 

0.22 

Meaa 
Noon. 

2t 

h 

S 

V 

h 

s 

^ 

h 

s 

Jan.     1 

2.07 

U.80 

0.50 

21.07 

7.09 

i:89 

1*67 

0*55 

0*12 

11 

2.08 

0.80 

0.50 

22.09 

7.10 

1.90 

1.68 

0.55 

0.12 

21 

2.08 

0.81 

0.50 

22.C6 

7.12 

1.90 

1.69 

0.55 

0.12 

31 

2.G6 

0.81 

0.50 

21.88 

7.16 

1.90 

1.68 

0.55 

0.12 

Feb.  10 

2.03 

0.82 

0.50 

21.54 

7.22 

1.89 

1.65 

0.56. 

0.12 

20 

1.98 

0.83 

0.50 

21.08 

7.29 

1.88 

1.62 

0.56 

0.12 

Mar.    1 

1.93 

0.84 

0.49 

20.55 

7.38 

1.86 

1.58 

0.57 

0.11 

11 

1.88 

0.85 

0.49 

19.97 

7.48 

1.85 

1.54 

0.57 

0.11 

21 

1.82 

0.86 

0.49 

19.36 

7.59 

1.84 

1.49 

0.58 

0.11 

31 

1.76 

0.87 

0.48 

18.76 

7.71 

1.82 

1.44 

0.59 

0.11 

April  10 

1.71 

0.89 

0.48 

18.18 

7.84 

1.81 

1.40 

0.60 

0.11 

20 

1.66 

0.90 

0.47 

17.63 

7.97 

1.79 

1.35 

0.61 

0.10 

30 

1.61 

0.92 

0.47 

17.13 

8.10 

1.77 

1.31 

0.62 

0.10 

^ay  10 

1.57 

0.93 

0.47 

16.67 

8.23 

1.75 

liJ7 

0.63 

0.10 

20 

1.53 

0.95 

0.46 

16.27 

8.35 

1.74 

1.24 

0.64 

0.10 

30 

•  1.50 

0.96 

0.46 

15.92 

8.46 

1.73 

1.21 

0.65 

0.10 

June    9 

1.47 

0.97 

0.46 

15.63 

8.55 

1.72 

1.19 

0.66 

0.10 

19 

1.45 

0.98 

0.46 

15.38 

8.62 

1.72 

1.17 

0.66 

0.10 

29 

1.43 

0.C3 

0.45 

15.18 

8.66 

1.71 

1.15 

0.67 

0.10 

July    9 

1.41 

0  98 

0.45 

15.03 

8.67 

1.71 

1.13 

0.67 

0.10 

19 

1.40 

0.98 

0.45 

14.94 

8.66 

1.71 

1.12 

0.67 

0.10 

29 

1.40 

0.98 

0.45 

14.90 

8.62 

1.72 

1.11 

0.66 

0.10 

Aug.    8 

1.40 

0.97 

0.46 

14.89 

8.55 

1.72 

1.11 

0.66 

0.10 

18 

1.40 

0.96 

0.46 

14.93 

8.46 

1.72 

1.11 

0.65 

0.10 

28 

1.41 

0.95 

0.46 

15.03 

8.35 

1.73 

1.11 

0.64 

0.10 

Sept.    7 

1.42 

0.93 

0.47 

15.17 

8.23 

1.74 

1.12 

0.64 

0.10 

17 

1.44    ' 

0.92 

0.47 

15.37 

8.10 

175 

1.13 

0.63 

0.11 

27 

1.47 

0.90 

0.47 

15.62 

7.97 

1.77 

1.14 

0.62 

0.11 

Oct.     7 

1.50 

0.8!) 

0.48 

15.92 

7.84 

1.78 

1.16 

0.60 

O.ll 

17 

1.53 

0.87 

0.48 

16.26 

7.71 

1.80 

1.18 

0.59 

0.11 

27 

1.57 

0.86 

0.48 

16.66 

7.59 

1.82 

1.21 

0.59 

0.11 

Nov.    6 

iJbl 

0.85 

0.49 

17.12 

7.48 

1.83 

1.24 

0.58 

0.11 

16 

1.66 

0.84 

0.49 

17.63 

7.38 

1.85 

1.28 

0.57 

0.11 

26 

1.71 

0.83 

0.49 

18.16 

7.30 

1.86 

1.32 

0.56 

0.11 

Dec.    6 

1.76 

0.82 

0.50 

18.72 

7.23 

1.87 

1.36 

0.56 

0.12 

16 

1.81 

0.81 

0.50 

1959 

7.17 

1.88 

1.40 

0.55 

0.12 

26 

1^ 

0.81 

0.50 

19.84 

7.13 

1.89 

1.44 

0.55 

0.12 

36 

li)l 

0.81 

0.50 

20.36 

7.11 

1.90 

1.48 

0.55 

0.12 

HorizonU 

il  Parallax  of  Neptune,  (K'.30.  Jan.  1 

to  Jan.  SB; 

July  8  to  fi 

top!  11;  alter  Not.  21. 

■1 

"                 "         0".a9,  Jan.  2 

J  to  July  7. 

II 

-       "         0".3l,  Septl 

8  to  Nov.  81 

I 

390     SUN'S  COORDINATES,  187S. 


Date. 

RECTANQULAR  EQUATORIAT^ 

1         POLAR  ECLIPTIC. 

X* 

X'. 

"IT. 

IT'. 

Z« 

v. 

X^O's 

X' 

/?  =  ©'• 

LQc.Rad. 

1S72. 

0966 

—.8863813 

3700 

•■■  • 

Trae  Longitude. 

23!o 

Latitude. 
44)!85 

Vect.»^. 

9.9 
926501 

Jan.  1.0 

+.1820188 

—.3845992 

5887 

280  40  6!4 

1.5 

.liX)6072 

6845 

.8848639 

8521 

.3839408 

9300 

281  10  41.31  57.8 

0.84 

926516 

2.0 

.1991812 

2579 

.8832776 

2653 

.3832526 

2415 

281  41  16.2|  32.6 

0.82 

926537; 

2.5 

.2077400 

8161 

.8816225 

6096 

.3825346 

5232 

282  11  51.1 

67.4 

0.80 

926564 

3.0 

.2162830 

3585 

.8798987 

8852 

.3817869 

7753 

282  42  26.1 

42.3 

0.77 

926597 

3.5 

.2248096 

8845 

.8781063 

0923 

.3810095 

:9976 

283  13  1.1 

17.2 

0.73 

926636 

4.0 

.2333191 

3934 

.8762455 

2310 

.3802024 

1902 

283  43  36.2 

52.2 

0.69 

926680 

4.5 

.2418107 

8844 

.8743163 

3013 

.3793657 

3533 

284  14  11.4 

27.3 

0.64 

926729 

5.0 

.2502838 

3569 

.8723189 

3034 

.3784993 

4867 

284  44  46.6 

62.4 

0.59 

926783 

5.5 

.2587377 

8102 

.8702533 

2373 

.3776035 

5906 

285  15  21.8 

37.5 

0.53 

926842 

6.0 

J2671718 

2437 

.8681197 

1032 

•3766781 

6650 

285  45  57.0 

72.6 

0.47 

926906 

6.5 

.2755853 

6566 

.8659183 

9013 

.3757232 

7099 

286  16  32.2 

47.7 

0.40 

926974 

7.0 

.2839775 

:0482 

.8636491 

6317 

.3747388 

7253 

286  47  7.5 

22.9 

0.33 

927047 

7.5 

.2923477 

4178 

.8613124 

2945 

.3737252 

7114 

287  17  42.7 

58.0 

0.26 

927124 

8.0 

.3006953 

7648 

.8589083 

8899 

.3726824 

6684 

287  48  17.9 

33.1 

0.20 

927206 

8.5 

.3090196 

0885 

.8564370 

4182 

.3716105 

5963 

288  18  53.1 

68.2 

0.13 

927292 

9.0 

.3173198 

3881 

.8538986 

8794 

.3705095 

4951 

288  49  28.2 

43.3 

+0.07 

927383 

9.5 

.3255952 

6629 

.8512935 

2739 

.3693796 

3650 

289  20  3J2 

18.2 

0.00 

927478 

10.0 

.3338452 

9123 

.8486219 

6019 

.3682207 

2059 

289  50  38.1 

53.0 

—0.06 

927577 

10.5 

.3420691 

1356 

.8458839 

8635 

.3670330 

0180 

290  21  13.0 

27.8 

0.12 

927680 

11.0 

.3502662 

3321 

iM30797 

0589 

.3658166 

8014 

290  51  47.8 

62.6 

0.17 

927786 

11.5 

.:<584357 

5010 

.8402095 

1883 

.3645716 

5562 

291  22  22.5 

37.2 

0.22 

927897 

12.0 

•  .3665771 

6418 

.8372738 

2522 

.3632981 

2825 

291  52  57.0 

71.6 

0.26 

928012 

12.5 

.3746898 

7539 

.8342728 

2508 

.3619962 

9804 

292  23  31.4 

45.9 

0.29 

938131 

13.0 

.3827730 

8365 

iJ312066 

1843 

.3606661 

6501 

292  54  5.7 

20.1 

0.^ 

928254 

13.5 

.3908261 

8890 

.8280757 

0530 

.3593078 

2916 

293  24  39.8 

54.1 

0.34 

928382 

14.0 

.3988485 

9108 

.8248804 

8573 

.3579214 

9050 

293  55  13.7 

27.9 

0.35 

9SM514 

14.5 

.4068395 

9012 

.8216209 

5975 

.3565072 

4906 

294  25  47.4 

61.5 

0.35 

928650 

15.0 

.4147984 

8594 

.8162974 

2737 

.3550653 

0486 

294  56  21.0 

35.0 

0.35 

928791 

15.5 

.4227247 

7850 

.8149104 

8864 

.3535957 

5788 

295  26  54.4 

68.3 

0.34 

92B937 

16.0 

.4306178 

6775 

.8114602 

4359 

.3520985 

0814 

295  57  27.6 

41.4 

0.33 

929088 

16.5 

.4384771 

5362 

.8079470 

9224 

.3505740 

5567 

296  28  0.6 

14.3 

0.31 

929244 

17.0 

.4463020 

3605 

.8043710 

3461 

.3490224 

0050 

296  58  33.2 

47.0 

0.28 

929405 

17.5 

.4540917 

1496 

.8007329 

7077 

.3474436 

4260 

297  29  5.7 

19.3 

0.24 

929572 

18.0 

.4618458 

9031 

.7970328 

0073 

.3458378 

8200 

297  59  38.0 

51.5 

0J2O 

929744 

18.5 

.4695637 

6204 

.7932709 

2451 

.3442052 

1873 

298  30  10.1 

23.5 

0.15 

929922 

19.0 

.4772448 

3008 

.7894476 

4215 

.3425461 

5281 

299  0  41.9 

55.3 

0.09 

930105 

19.5 

.4848885 

9439 

.7855634 

5370 

.3408604 

8422 

299  31  13.5 

26.8 

—0.03 

990294 

20.0 

.4924943 

5491 

.7816185 

5918 

.3391483 

1299 

300  1  44.8 

58.0 

+0.03 

930489 

20.5 

.5000617 

1159 

.7776132 

5863 

.3374100 

3915 

300  32  15.9 

29.0 

0.09 

930690 

21.0 

.5075900 

6436 

.7735477 

5206 

.3356457 

6271 

301  2  46.8 

59.9 

0.16 

9308SI6 

21.5 

.5150789 

1319 

.7694226 

3952 

.3338555 

8367 

301  33  17.4 

30.4 

0.22 

931112 

22.0 

.5225279 

5803 

.7652381 

2105 

.3320395 

0206 

302  3r47.8 

60.7 

0.29 

931332 

22.5 

.5299^ 

9881 

.7609945 

9667 

.3301979 

1789 

302  34  17.9 

30.7 

0.35 

931559 

23.0 

.5373035 

3546 

.7566922 

6642 

.3283309 

3118 

303  4  47.8 

60.6 

0.41 

931792 

23.5 

.5446292 

6797 

.7523316 

3033 

.3264386 

4194 

303  35  174 

30.1 

0.47 

9320.12 

24.0 

.5519129 

9628 

.7479131 

8846 

.3245211 

5018 

304  5  46.8 

59.4 

0.52 

932279 

24.5 

.5591539 

2032 

.7434370 

4083 

.3225787 

5593 

304  36  16.0 

28.5 

0.57 

932533 

25.0 

.5663517 

4004 

.7289036 

8747 

.3206115 

5920 

305  6  45.1 

57.6 

0.62 

932793 

25.5 

.5735059 

5540 

.7343132 

2841 

.3186196 

6000 

305  37  13.9 

26.3 

0.66 

933060 

26.0 

.5806160 

6635 

.7296662 

6369 

.3166031 

'5834 

306  7  42.5 

54.8 

0.69 

933334! 

26.5 

.5876814 

7283 

.7249630 

9335 

.3145622 

5424 

306  38  10.8 

23.0 

0.71 

9336141 

27.0 

.5947016 

7479 

.7202039 

1742 

.3124972 

4774 

307  8  38.9 

51.1 

0.73 

933900 

27.5 

.6016761 

7218 

.7153892 

3593 

.3104080 

3881 

307  39  6.8 

18.9 

0.74 

934193 

28.0 

.6086044 

6495 

.7105192 

4891 

.3082948 

2748 

308  9  34.5 

46.5 

0.75 

934492 

28.5 

.6154860 

5305 

.7055943 

5640 

.3061579 

1378 

308  40  2.0 

13.9 

0.75 

934797 

29.0 

.6223205 

3645 

.7006149 

5845 

.3039974 

9773 

309  10  29.4 

41.3 

0.74 

935109 

29.5 

.6291072 

1506 

.6955812 

5506 

.3018134 

7932 

309  40  56.5 

68.3 

0.72 

935426 

30.0 

.6358457 

8885 

.6904936 

4628 

.2996060 

5857 

310  11  23.4 

35.1 

0.70 

935749 

30.5 

.6425354 

5776 

.6853526 

3217 

J2973754 

3551 

310  41  50M 

61.8 

0.67 

936978 

31.0 

4-.6491758 

2174 

^.6801584 

1274 

—.2951219 

1016 

311  12  16.8  88.4 

+0.63 

936412 

Note.— The  accented  letten  corretpoiLd  to  the  mean  equinox  and  eqvator  of  January  Od.0. 


SUN'S  COORDINATES,  IST^.      391 


Date. 

RUCrANGULAR  EQUATORIAL. 

1 

POLAR  ECLIPTIC. 

X. 

X', 

1r. 

Y'. 

X. 

M*, 

;i  =  ®s 

A' 

/3=e's 

Log.  Rad. 

1879. 

8073 

8803 

TraeLongltade. 

wit 

W.7 

Latitude. 

+d:58 

9.9 
9:)6751 

Jan.  31 .5 

+.6557663 

—.6749114 

—.2928455 

8251 

311  4i  43^2 

Feb.  1.0 

.6623065 

3469 

.6696120 

5808 

.2905463 

5258 

312  13  9.4 

20.8 

0.53 

937095 

1.5 

.6687959 

8357 

.6642604 

2291 

i»82245 

2040 

312  43  35.3 

46.6 

0.48 

937444 

2.0 

.6752339 

2732 

.6588571 

8257 

.2858805 

8600 

313  14  1.0 

12.3 

0.42 

937797 

2.5 

.6816199 

6586 

.6534028 

3713 

.2835142 

4936 

313  44  26.5 

37.7 

0.36 

938155 

3.0 

.6879535 

9916 

.6478977 

8661 

.2811259 

1053 

314  14  51.8 

62.9 

0.29 

938517 

3.5 

.6942345 

2717 

.6423422 

3105 

.2787157 

6951 

314  45  16.9 

27.9 

0.22 

938883 

4.0 

.7004615 

4985 

.6367368 

7050 

.2762839 

2633 

315  15  41.8 

52.8 

0.15 

939253 

4.5 

.7066348 

6712 

.6310820 

0501 

.2738306 

8100 

315  46  6.3 

17.2 

0.08 

939627 

5.0 

.7127536 

7894 

.6253782 

3462 

iS713560 

3354 

316  16  30.6 

41.4 

+0.02 

940005 

5.5 

.7188174 

8527 

.6196258 

5937 

.2688604 

8398 

316  46  54.7 

65.4 

—0.05 

940386 

6.0 

.7248257 

8605 

.6138252 

7931 

.2663439 

3232 

317  17  18.6 

29.3 

0.11 

940770 

6.5 

.7307781 

8123 

.6079770 

9448 

.2638067 

7860 

317  47  42.1 

52.7 

0.17 

941158 

7.0 

.7366740 

7076 

.6020816 

0493 

.2612490 

2283 

318  18  5.3 

15.8 

0.22 

941549 

7.5 

.7425129 

5460 

.5961394 

1070 

.2586710 

6503 

318  48  28.3 

38.7 

0.27 

941943 

8.0 

.7482943 

3269 

.5901510 

1186 

.2560729 

0522 

319  18  51.0 

61.4 

0.32 

942339 

8.5 

.7540178 

0498 

.5841169 

0844 

.2534550 

4343 

319  49  13.3 

23.6 

0.36 

942738 

9.0 

.7596830 

7145 

.5780376 

0050 

.2508174 

7967 

320  19  35.3 

45.5 

0.39 

943140 

9.5 

.7652895 

3205 

.5719136 

8810 

.2481603 

1396 

320  49  56.9 

67.1 

0.42 

943545 

10.0 

.7708367 

8672 

.5657455 

7129 

.2454840 

4633 

321  20  18.2 

28.4 

0.44 

943953 

10.5 

.7763242 

3541 

.5595338 

5011 

.2427889 

7682 

321  50  39.1 

49.2 

0.45 

944:)63 

11.0 

.7817517 

7811 

.5532790 

2463 

.2400750 

0543 

322  20  59.6 

69.6 

0.45 

944776 

11.5 

.7871187 

1476 

.5469817 

9490 

.2373425 

3218 

322  51  19.7 

29.6 

0.44 

945192 

12.0 

.7924247 

4531 

.5406424 

mn 

.2345918 

5712 

323  21  39.4 

49.3 

0.43 

94.%12 

12.5 

.7976694 

6972 

.5342616 

2288 

3318331 

8025 

323  51  58.6 

68.4 

0.41 

946J34 

13.0 

.8028525 

8798 

.5278400 

8072 

J2290365 

0159 

324  22  17.4 

27.1 

0.38 

946459 

13.5 

.8079735 

:0003 

.5213780 

3452 

.2262324 

2118 

324  52  35.8 

45.4 

0.35 

946887 

14.0 

.8130322 

0585 

.5148761 

8433 

.2234111 

dim 

325  22  53.8 

63.4 

0.31 

947319 

14.5 

.8180281 

0539 

.5083349 

3021 

.2205726 

5521 

325  53  11.4 

20.9 

0.26 

947754 

15.0 

.8229610 

9863 

.5017551 

7223 

.2177172 

6968 

326  23  28.5 

37.9 

0J21 

948192 

15.5 

.8278305 

8553 

.4951371 

1043 

.2148453 

8249 

326  53  45  2 

54.5 

0.16 

948634 

16.0 

.8326362 

6605 

.4884814 

4486 

.2119571 

9368 

327  24  1.5 

10.8 

0.10 

949079 

16.5 

.8373780 

4018 

.4817886 

7558 

.2090527 

0324 

327  54  17.3 

26.5 

—0.04 

949528 

17.0 

.8420555 

0788 

.4750592 

0264 

.2061323 

1121 

328  24  32.6 

41.7 

+0.03 

941)981 

17.5 

.8466683 

6911 

.4682937 

2609 

J2031964 

176^ 

328  54  47.4 

56.5 

0.10 

950439 

18.0 

.8512162 

2386 

.4614926 

4599 

.2002451 

2250 

329  25  1.8 

10.9 

0.16 

950901 

18.5 

.8556990 

7209 

.4546567 

6240 

.1972786 

2585 

329  55  15.7 

24.7 

0.22 

9513671 

19.0 

.8301163 

1377 

.4477864 

7537 

.1942971 

2771 

330  25  29.1 

38.0 

0.28 

951838, 

19.5 

.8644678 

4887 

.4408822 

8495 

.1913009 

2810 

330  55  42.1 

51.0 

0.34 

952312 ' 

20.0 

.8687533 

7738 

.4339445 

9119 

.1882904 

2706 

331  25  54.6 

63.5 

0.39 

952791 1 

20.5 

.8729726 

9029 

.4269740 

9414 

.1852657 

2458 

331  56  6.7 

15.5 

0.44 

.  953275 

21.0 

.8771254 

1452 

.4199713 

9387 

.1822270 

2073 

332  26  18.3 

27.0 

0.49 

953763 

21.5 

.8812114 

2307 

.4129368 

9043 

.1791746 

1550 

332  56  29.4 

38.0 

0.53 

9542.->6 . 

22.0 

.8852304 

2491 

.4058711 

8387 

.1761087 

0892 

333  26  40.1 

48.7 

0.57 

954753. 

22.5 

.8891821 

2003 

.3987747 

7423 

.1730294 

0100 

333  56  50.3 

58.8 

0.63 

955256 

23.0 

.8930664 

0841 

.3916481 

6158 

.1699370 

9177 

334  27  0.1 

8.5 

0.62 

95.5763 

23.5 

i$96d829 

9002 

.3844918 

4595 

.1668317 

8125 

334  57  9.5 

17.9 

0.63 

956275 

24.0 

.9006313 

6482 

.3773063 

2741 

.1637138 

6947 

335  27  18.5 

26.9 

0.64 

956792 

24.5 

.9043115 

3279 

•  .3700921 

059i) 

.1605834 

5644 

335  57  27.1 

35.4 

0.64 

957314 

25.0 

.9079232 

9392 

.3628497 

8176 

.1574409 

4220 

336  27  35.3 

43.5 

0.63 

957840 

25.5 

.9114662 

4818 

.3555796 

5476 

.1542864 

2676 

336  57  43.0 

51.2 

0.61 

958371 

26.0 

.9149402 

9554 

.3482823 

2504 

.1511202 

1015 

337  27  50.3 

58.5 

0.59 

958906 

26.5 

.9183449 

3596 

.3409585 

9266 

.1479424 

9238 

337  57  57.3 

65.4 

0.56 

959445 

27.0 

.9216802 

6945 

.3336087 

5769 

.1447534 

7349 

338  28  3.9 

11.9 

0.52 

959989 

27.5 

.9249458 

9597 

.3262334 

2317 

.1415534 

5350 

338  58  10.0 

18.0 

0.48 

960537 

28.0 

.9281414 

1549 

.3188330 

8014 

.1383426 

3244 

339  28  15.7 

23.7 

0.43 

961088 

28.5 

.9312667 

2798 

.31 14082 

3767 

.1351212 

1031 

339  58  21.1 

29.0 

0.37 

961642 

29.0 

.9343216 

3343 

.3039594 

9280 

.13188m 

8714 

340  28  26.1 

33.9 

0.31 

962200 

29.5 

.9373058 

3181 

^2964873 

4560 

.1286475 

6296 

340  58  30.7 

38.5 

0.25 

962762 

Mar.  1.0 

.9402191 

2310 

.2889924 

9612 

.1253958 

3781 

341  28  34.8 

42.6 

0.19 

963326 

1.5 

+.9430611 

0726 

—.2814752  4441 

—.1221344  1168 

341  58  38.6 

46.3 

+0,12 

963893 

NOTJL<— :  doaotM* QlMace In  ite praeadiiig fl(iire. 
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1 

Date. 

RECTANGULAR  EQUATORIAL. 

POLAR  EGLIPTIO. 

X. 

X'. 

Y. 

»'• 

K. 

K'. 

A' 

/?  =  ©'. 

Lo«.Rad. 

1872. 

Mar.  2.0 

+.9458318 

8429 

—.2739364 

9054 

8460 

Trae  Longitude. 

49.7 

Latltade. 

VecL-^ 

—.1188635 

34!^  28  42!0 

+0M 

9.9 
964463 

2.5 

.9485310 

5417 

.2663764 

3455 

.1155836 

5662 

342  58  45.0 

52.6 

—0.02 

965035 

3.0 

.9511582 

1686 

.2r87957 

7649 

.1122948 

2776 

343  28  47.7 

55.3 

0.0i) 

965610 

3.5 

.9537133 

7233 

.2511951 

1644 

.1089972 

9801 

343  58  49.9 

57.4 

0.16 

966186 

4.0 

.9561962 

2058 

.2435752 

5446 

.1056912 

6743 

344  28  51.7 

59.2 

0.22 

966764 

4.5 

.9586068 

6160 

.2359365 

9060 

.1023770 

3602 

344  58  53.1 

60.7 

0.28 

967344 

5.0 

.9609447 

9536 

.2282796 

2492 

.0990549 

0383 

345  28  54.2 

61.6 

0.33 

967926 

5.5 

.9632098 

2183 

.2206051 

5748 

.0957251 

7086 

345  58  54.8 

62.1 

0.38 

968510 

6.0 

.9654019 

4100 

.2129137 

6835 

.0923879 

3716 

346  28  55.0 

62.3 

0.43 

969095 

6.5 

.9675207 

5285 

.2052058 

1757 

.0890435 

0273 

346  58  54.8 

62.0 

0.47 

969680 

7.0 

.9695660 

5735 

.1974821 

4521 

.0856923 

6763 

347  28  54.1 

61.3 

0.50 

970266 

7.5 

.9715378 

5449 

.1897433 

7134 

.0823345 

3186 

347  58  52.9 

60.0 

0.53 

970853 

8.0 

.9734359 

4427 

.1819900 

9602 

.0789703 

9546 

348  28  51.3 

58.4 

0.55 

971441 

8.5 

.9752602 

2667 

.1742228 

1931 

.0756001 

5845 

348  58  49.3 

56.3 

0.56 

972029 

9.0 

.9770106 

0168 

.1664423 

4128 

.0722241 

2087 

349  28  46.8 

53.8 

0.57 

972618 

9.5 

.9786869 

6927 

.1586492 

6198 

.0688426 

8273 

349  58  43.7 

50.6 

one 

9r3207 

10.0 

.9802889 

2944 

.1508441 

8148 

.0654559 

4408 

350  28  40.2 

47.1 

0.55 

973796 

10.5 

.9818166 

8218 

.1430278 

:9986 

.0620642 

0493 

350  58  36.2 

43.0 

0.52 

974385 

11.0 

.9832700 

2749 

.1352008 

1718 

.0586679 

6532 

351  28  31.7 

38.5 

0.50 

974974 

11.5 

.9846490 

6535 

.1273637 

3348 

.0552672 

2526 

351  58  26.6 

33.3 

0.47 

975564 

12.0 

.9859536 

9578 

.1195172 

4885 

.0518624 

8480 

352  28  21.0 

27.7 

0.43 

976154 

12.5 

.9871836 

1875 

.1116620 

6334 

.0484537 

4395 

352  58  14.6 

21.4 

0.39 

976745 

13.0 

.9883390 

3426 

.1037988 

7705 

.0450414 

0274 

353  28  8.1 

14.7 

0.34 

97rJ36 

13.5 

.9894199 

4232 

.0959282 

8999 

.0416259 

6121 

353  58  0.8 

7.3 

0.29 

977928 

14.0 

.99042631 

4293 

.0880506 

0225 

.0382073 

1937 

354  27  53.0 

59.5 

0J23 

978520 

14.5 

.9913580 

3607 

.0801666 

1386 

.0347860 

7726 

354  57  44.6 

51.0 

0.17 

979113 

15.0 

.9<^150 

2174 

.0722767 

2491 

.0313623 

3491 

355  27  35.6 

42.0 

0.11 

979707 

15.5 

.9929975 

9996 

.0643821 

3544 

.0279^)63 

9233 

355  57  26.0 

32.3 

—0.05 

980302 

16.0 

.9937055 

7073 

.0564828 

4553 

.0245083 

4955 

356  27  15.9 

22.1 

+0.02 

980896 

16.5 

.9943390 

3405 

.0485796 

5522 

.0210787 

0661 

356  57  5.3 

11.5 

0.09 

9814^ 

17.0 

.9948979 

8992 

.0406730 

6458 

.0176477 

6353 

357  26  54.1 

60.3 

0.15 

962093 

17.5 

.9J)53822 

3832 

.0327637 

7366 

.0142155 

2033 

357  56  42.3 

48.4 

0.21 

962692 

18.0 

.9957920 

7927 

.0248523 

8254 

.0107824 

7704 

358  26  30.0 

36.1 

0.27 

963293 

18.5 

.9961274 

1279 

.0169394 

9127 

.00r3486 

3368 

358  56  17.1 

23.1 

0.32 

983895 

19.0 

.9963883 

3886 

.0090256 

:9991 

.0039145 

9029 

359  26  3.5 

9.5 

o.:{7 

984498 

19.5 

.9965750 

5750 

—.0011114 

0850 

—.0004802 

4688 

359  55  49.4 

55.3 

0.41 

965103 

20.0 

.9966875 

6873 

+.0068025 

6287 

+.0029540 

9652 

0  25  34.8 

40.7 

0.45 

985710 

20.5 

.9967258 

7254 

.0147157 

7417 

.0063878 

3988 

0  55  19.6 

25.4 

0.48 

986319 

21.0 

.9966900 

6893 

.0226277 

6535 

.001W209 

8317 

1  25  3.7 

9.5 

0.51 

966931 

21.5 

.9965801 

5792 

.0305377 

5634 

.0132532 

2638 

1  54  47.3 

53.0 

0.53 

967545 

22.0 

.9963963 

3952 

.0384452 

4707 

.0166845 

6949 

2  24  30.4 

36.1 

0.54 

988161 

22.5 

.9961386 

1373 

.046:M97 

3750 

.0201143 

1245 

2  54  13.0 

18.6 

0.54 

988778 

23.0 

.9958070 

8054 

.0542505 

2756 

.0235425 

5525 

3  23  55.1 

60.7 

0.54 

980397 

23.5 

.9954016 

3998 

.0621473 

1722 

.0269690 

9788 

3  53  36.7 

42.2 

0.52 

990019 

24.0 

.9949225 

9205 

.0700396 

0643 

.03039-35 

4031 

4  23  17.7 

23^ 

0.50 

990643 

24.5 

.9943697 

:i675 

.0779267 

9512 

.0338157 

8251 

4  52  58.2 

63.6 

0.47 

991269 

25.0 

.9937432 

7407 

.0858080 

8323 

.0372*354 

2445 

5  22  38.2 

43.6 

0.44 

991896 

25.5 

.9930431 

0404 

.0936831 

7072 

.0406524 

6613 

5  52  17.7 

23.0 

0.40 

{P92525 

26.0 

.9922696 

2667 

.1015515 

5754 

.0440665 

0752 

6  21  56.7 

62.0 

0.35 

993156 

26.5 

.9914226 

4195 

.1094126 

4363 

.0474773 

4858 

6  51  35.3 

40.5 

0.30 

993789 

27.0 

.9905023 

4991 

.1172659 

2894 

.0508846 

8929 

7  21  13.4 

16.6 

0Jd4 

994424 

27.5 

.9895089 

5055 

.1251107 

1340 

.0542882 

2963 

7  50  51.0 

56.1 

0.18 

995069 

28.0 

.9884423 

4387 

.1329465 

9696 

.0576879 

6958 

8  20  28.1 

33i2 

0.11 

9956!I7 

28.5 

.9873025 

2987 

.1407728 

7957 

.0610834 

0911 

6  50  4.8 

9.8 

+0.05 

996336 

29.0 

.9860897 

0858 

.1485889 

6116 

.0644745 

4819 

9  19  41.0 

46.0 

—0.02 

996976 

29.5 

.9848039 

7996 

.1563944 

4169 

.0678610 

8682 

9  49  16.8 

21.7 

o.on 

997617 

30.0 

.9834452 

4410 

.1641887 

2110 

.0712427 

2497 

10  18  52.1 

57.0 

0.16 

<I98258 

30.5 

.98201:^7 

0O93 

.1719712 

9933 

.0746193 

6261 

10  48  27.0 

31  .H 

0.22 

998900| 

3J.0 

.9805094 

5049 

.1797412 

76:ji 

.0779905 

W>71 

11  38  1.4 

6^i 

0.28 

999541 

31.5 

.0789325 

9278 

.1874J)83 

5200 

.0813561 

3625 

11  47  35.4 

40.1 

0.34 

♦000182; 

^r.  1.0 

+.9772831 

2783 

+.19524191  2634 

+.0847159 

7221 

12  17  9.0  13.6 

—0.39 

000822 

#  TbA  flrai  flgitiM  of  tbii  uaA  tbt  followlof  logarithiiM  ai%  OlOl 
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Date. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

K'. 

F. 

Y'. 

z; 

Z'. 

?.  =  ©'■ 

V 

/?  =  ©*e 

\A>g.  Rad. ! 

I87S. 

+i^55613 

5564 

+.2029715 

9928 

0756 

Tnie  Longitude. 

46!6 

Latitude. 
— 0144 

Voct.  =  p. 

0.0 
001462 

1 

Apr.  1.5 

+.0880696 

0          1         II 

12  46  42.1 

2.0 

.9737673 

7622 

.2106864 

7075 

.0914170 

4227 

13  16  14.8 

19.3 

0.49 

002102 

' 

2.5 

.9719010 

8!K>7 

.2183860 

4069 

.0947577 

7631 

13  45  47.1 

51.5 

0.53 

002740 

3.0 

.96^)96*^ 

9572 

.2260697 

0904 

.0980916 

0968 

14  15  18.9 

23.2 

0.57 

003377 

1 

3.5 

.9679523 

9468 

.2337371 

7576 

.1014184 

4234 

14  44  50.3 

54.6 

0.60 

004013 

4.0 

.9658703 

8647 

.2413875 

4077 

.1047379 

7427 

15  14  21.2 

25.5 

0.62 

004648 

1 

■ 

4.5 

.9637167 

7110 

.2490202 

0402 

.1080496 

0542 

15  43  51.6 

55.8 

0.64 

005282 

5.0 

.9614918 

4860 

.2566347 

6545 

.1113535 

3578 

16  13  21.6 

25.8 

6.65 

005914 

5.5 

.9591956 

l»i7 

.2642303 

2499 

.1146493 

6534 

16  42  51.1 

55.2 

0.65 

006544 

6.0 

.9568283 

8223 

.2718064 

8257 

.1179368 

9407 

17  12  20.1 

24.2 

0.64 

007172 

6.5 

.954:)902 

3841 

.2793626 

3817 

.1212155 

2192 

17  41  48.6 

52.6 

0.62 

007797 

7.0 

.9518815 

8753 

.2868982 

9171 

.1244854 

4888 

18  11  16.7 

20.7 

0.59 

008420 

7.5 

.9493024 

2961 

.2944126 

4313 

.1277462 

7494 

18  40  44.3 

48.2 

0.56 

009041 

8.0 

.9466530 

6467 

.3019052 

9236 

AWmb 

:0005 

19  10  11.4 

15.3 

0.53 

009660 

- 

8.5 

.94393:^7 

9273 

.3093754 

3936 

.1342392 

2420 

19  39  37.9 

41.7 

0.49 

010277 

9.0 

.9411447 

1382 

.3168227 

8407 

.1374710 

4736 

20  9  3.9 

7.7 

0.44 

010891 

9.5 

.9382862 

2797 

.3242465 

2642 

.1406925 

6949 

20  38  29.4 

33.1 

0.39 

011502 

10.0 

.9353583 

3520 

.3316463 

6637 

.1439036 

9058 

21  7  54.4 

58.1 

6.33 

012111 

10.5 

.9323620 

3554 

.3390214 

0386 

.1471040 

1059 

21  37  18.8 

22.4 

0.27 

012717 

11.0 

.9292970 

2903 

.3463713 

3883 

.1502936 

2953 

22  6  42.7 

46.2 

0.20 

013321 

11.5 

.9261636 

1569 

.3536955 

7123 

.1534720 

4735 

22  36  6.1 

9.5 

0.14 

013924 

12.0 

.9229620 

9553 

.3609933 

:0098 

.1566389 

6402 

23  5  28.9 

32.3 

—0.07 

014524 

12.5 

.9196029 

6861 

.3682643 

2806 

.1597942 

7953 

23  34  51.1 

54.4 

0.00 

015122 

13.0 

.9163565 

3497 

.3755080 

5241 

.1629377 

9386 

24  4  12.8 

16.1 

+0.06 

015718 

13.5 

.9129530 

9462 

.3827S38 

7397 

.1660691 

0696 

24  33  33.9 

37.1 

• 

0.12 

016312 

US) 

.9094827 

4759 

.3899111 

9267 

.1691881 

1886 

25  2  54.4 

57.6 

0.18 

016904 

14.5 

.9059460 

9392 

.3970696 

0850 

.1722945 

2947 

25  32  14.4 

17.5 

0.23 

017494 

15.0 

.9023432 

3364 

.4041988 

2140 

.1753882 

3882 

26  1  33.9 

37.0 

0.28 

018082 

15.5 

.8986747 

6679 

.4112982 

3131 

.1784690 

4688 

26  30  52.8 

55.8 

0.33 

018668 

160 

.8949408 

9341 

.4183673 

3819 

.1815366 

5369 

Sa    0  11.1 

14.1 

0.37 

019253 

16J> 

.8911417 

1350 

.4254056 

4200 

.1845908 

5902 

27  29  26.9 

31.8 

0.40 

019638 

17.0 

.8872779 

2712 

.4324127 

4269 

.1876315 

6307 

27  58  46.1 

49.0 

0.43 

020421 

17.5 

.8833497 

3430 

.4a93880 

4019 

.1906584 

6574 

28  28  2.8 

5.6 

0.45 

021003 

18.0 

.8793574 

3508 

.4463311 

3447 

.1936710 

6698 

28  57  19.0 

21^ 

0.47 

021584 

18.5 

.8753013 

2947 

.4532416 

2550 

.1!)66695 

6681 

29  26  34.6 

37.3 

0.48 

022164 

19.0 

.8711818 

1752 

.4601190 

1322 

.19!)6536 

6520 

29  55  49.6 

52.3 

0.48 

022743 

195 

.8669993 

9928 

.4669628 

9757 

.2026231 

6213 

30  25  4.2 

6.8 

0.47 

023322 

20.0 

.8627542 

7477 

.4737725 

7851 

.2055779 

5758 

30  54  18.3 

20.9 

0.46 

02:1900 

20.5 

.8584467 

4403 

.4805477 

5601 

.2085176 

5153 

31  23  31.9 

34.4 

0.44 

024478 

21.0 

.8540772 

0709 

.4872881 

3003 

.21 14421 

4396 

31  52  44.9 

47.3 

0.41 

025055 

• 

21.5 

^8496460 

6398 

.4939931 

:0050 

.2143512 

3485 

32  21  57.4 

59.7 

0.38 

025630 

• 

22.0 

.8451534 

1473 

.5006622 

6738 

J^l  72448 

2419 

32  51  9.4 

U.7 

0.34 

026206 

22.5 

.8405997 

5936 

.5072952 

3066 

.2201226 

1195 

33  20  21.0 

23.2 

0.20 

026781 

23.0 

.8359853 

9793 

.5138915 

9027 

,2229845 

9812 

33  49  32.1 

34.2 

OJ24 

027356 

23.5 

.8313106 

3045 

.5204508 

4617 

.2258304 

8269 

34  18  42.8 

44.9 

0.18 

027930 

24.0 

.8265758 

5700 

.5269726 

9832 

.2286601 

6564 

34  47  53.0 

55.0 

0.12 

028504 

24.5 

.8217813 

7756 

.5334566 

4670 

.2314733 

46<)4 

35  17  2.8 

4.7 

+0.05 

02!)076 

1^.0 

.81*J274 

9218 

.5399024 

9126 

.2342699 

2658 

35  46  12i2 

14.0 

—0.02 

t)29648 

25.5 

.8120144 

0089 

.5463095 

31<M 

.2370497 

0454 

36  15  21.2 

22.9 

0.09 

630219 

26.0 

.8070426 

0373 

.5526774 

6870 

.2398124 

8079 

36  44  29.8 

31.5 

0.15 

030789 

26.5 

.8020124 

0072 

.5590055 

0149 

.2425580 

5533 

37  13  38.0 

39.6 

0.22 

031357 

27.0 

.7964241 

9190 

.5652936 

3028 

.2452862 

2813 

37  42  45.8 

47.4 

0.28 

031924 

27.5 

.7917782 

7733 

.5715412 

5502 

JM79967 

9916 

38  11  53.2 

54.7 

0.34 

032489 

28.0 

.7865749 

5702 

.5777478 

7565 

.2506894 

6841 

38  41  0.3 

\J6 

0.40 

033052 

28.5 

.7813146 

3100 

.5839129 

9214 

.2533642 

3588 

39  10  7.0 

8.4 

0.45 

033613 

29.0 

.7759978 

9934 

.5900362 

0445 

.2560209 

0153 

39  39  13.3 

14.7 

0.50 

034172 

29.5 

.7706246 

6204 

.5961171 

1251 

i25;<6591 

6533 

40  8  19.2 

20.5 

0.54 

0:M729  : 

30.0 

.7651955 

1915 

.6921552 

1629 

.2612789 

2729 

40  37  24.7 

26.0 

0.58 

035284 

30.5 

.7597110 

7072 

.6081500 

1575 

.26:38709 

87:58 

41  6  29i) 

31.1 

0.61 

035836 

May  1.0 

.7541714 

1678 

.6141012 

1085 

.2664620 

4557 

41  35  34.7 

35.8 

0.64 

036.185 

- 

1.5 

+.7485770 

5736 

■   — 

.+.6200083  0154 

+2690^  Oia")! 

42  .J  39:1!  40.2 

-t0.66J  Q96I9L 

,  •.  - 

tOOtlfftl 

L^lMDgttili  tlM 

^VBO&cm 

lagAgom. 

.-■  - 

f 
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Date. 

RECTANGULAR  EQUATORFAL. 

POLAR  ECLIPTIC. 

Jik« 

X'. 

Y. 

Y'. 

z. 

Z'. 

X=»e*8 

V 

/?=©•« 

1 
Tjog.Rmd.\ 

1872. 

8776 

Trae  Lon^tnde. 

rV 

Latitude. 

Voet.  — #. ! 

1 

May  2.0 

+.7429281 

9249 

+.6258708 

+.2715688 

5621 

4l  33'  4i'2 

-d:67 

0.0 

037473 

2.5 

.7372254 

2224 

.6316883 

6949 

.2740930 

0862 

43  2  46.9 

47.8 

0.67 

038012 

3.0 

.7314692 

4664 

.6374604 

4668 

.2765976 

5907 

43  31  50.3 

51.2 

0.66 

038547 

3.5 

.7256598 

6572 

.6431865 

1927 

.2790823 

0752 

44  0  53.4 

54.2 

0.65 

030078 

4.0 

.7197977 

7953 

.6488663 

8722 

.2815470 

5398 

44  29  56.1 

56.8 

0.63 

039604 

4.5 

.7138834 

8812 

.6544993 

5050 

.2839914 

9840 

44  58  58.4 

59.0 

0.61 

040126 

5.0 

.7079173 

9153 

.6600852 

0907 

.2864153 

4077 

45  28  0.4 

0.9 

0.58 

040(»44- 

5.5 

.7018J)99 

8981 

.6656236 

6289 

.2888186 

8108 

45  57  1.9 

2.3 

0.54 

041158 

6.0 

.6958316 

8301 

.6711139 

1189 

.2912011 

1931 

46  26  3.0 

3.4 

0.49 

041667 

6.5 

.6897130 

7117 

.6765556 

5604 

.2935626 

5545 

46  55  3.8 

4.1 

0.43 

042172 

7.0 

.6835445 

5434 

.6819485 

9531 

J2959029 

8947 

47  24  4.2 

4.4 

0.37 

042672 

7.5 

.6773266 

3258 

.6872921 

2965 

.2982218 

21  :m 

47  53  4.1 

4.2 

0.31 

043167 

8.a 

.6710597 

0592 

.6925860 

5902 

.3005192 

5106 

48  22  3.6 

3.7 

0.25 

043657 

8.5 

.6647444 

7441 

.6978298 

8338 

.3027949 

7862 

48  51  2.8 

2.8 

0.18 

044143 

9.0 

.6583814 

3814 

.7030232 

0270 

.3050487 

0399 

49  20  1.6 

15 

0.11 

0446;^: 

9.5 

.6519710 

9713 

.7081659 

1695 

.3072804 

2714 

49  48  59.9 

59.8 

^0.04 

045101 

10.0 

.6455137 

5143 

.7132573 

2607 

.3094899 

4897 

50  17  67.8 

57.6 

+0.02 

045572 

10.5 

.6390102 

0111 

.7182972 

3004 

.3116771 

6678 

50  46  55.3 

55.1 

0.08 

046039. 

11.0 

.6324609 

4621 

.7232853 

2883 

.3138418 

8324 

51  15  52.4 

52.1 

0.14 

046502 

11.5 

.6258664 

8679 

.7282212 

2240 

.3159838 

9743 

51  44  49.1 

48.7 

0.2G 

046963 

12.0 

.6192272 

2290 

.7331046 

ior3 

.3181029 

0932 

52  13  45.3 

44.8 

0.25 

047413 

12.5 

.6125438 

5459 

.7379352 

9377 

.3291991 

1893 

52  42  41.0 

405 

0.30 

047862; 

13.0 

.6958168 

8192 

.7427126 

7149 

.3222723 

2624 

53  11  36.3 

35.7 

0.34 

048307* 

13.5 

5990466 

0403 

.7474365 

4386 

.3243223 

3123 

53  40  31.2 

305 

0.38 

048748  i 

14.0 

.5922338 

2369 

.7521068 

1088 

.3263489 

3387 

54  9  25.6 

24.8 

0.41 

049185 

14^ 

.5853790 

3824 

.7567230 

7249 

.3283521 

3417 

54  38  19.6 

18.8 

0.43 

049619! 

15.0 

5784827 

4864 

.7612849 

2867 

.3303315 

3211 

55  7  13.2 

12.3 

0.45 

050049; 

15.5 

.5715453 

5493 

.765792:} 

7939 

.3322874 

2769 

55  36  6.4 

5.4 

0.46 

050475! 

16.0 

.5645674 

5718 

.7702449 

2463 

.3342195 

2989 

56  4  59.3 

58.2 

0.46 

050896 

J6.5 

.5575496 

5543 

.7746423 

6436 

.3361276 

1169 

56  33  51.7 

50.6 

0.45 

051317: 

17.0 

.5504924 

4975 

.7789845 

9857 

.3380116 

0008 

57  2  43.7 

425 

0.44 

051733 

175 

.5433961 

4016 

.7832711 

2721 

.3398715 

8696 

57  31  35.3 

34.0 

0.42 

052146 

18.0 

.5362614 

2673 

.7875018 

5026 

.3417071 

6961 

58  0  265 

25.1 

0.3J> 

052557. 

18.5 

.5290889 

0951 

.7916764 

6770 

.3435183 

5072 

58  29  17.3 

15.9 

0.36 

052!i65 

19.0 

.5218791 

8857 

.7957947 

7952 

.3453051 

2939 

58  58  7.7 

6.2 

0.32 

053370; 

195 

5146324 

^94 

.7998564 

8568 

.3470673 

0560 

59  26  57.7 

56.1 

0.27 

053772 

20.0 

.507345)3 

3567 

.8038612 

8615 

.3488047 

7933 

59  55  47.4 

45.7 

O^tst 

054I7S 

20.5 

.5000304 

0:k)2 

.8078089 

8)91 

.3505174 

5059 

60  24  36.7 

35.0 

0.16 

054569: 

21.0 

.4926764 

6844 

.8116994 

6996 

.3522952 

1936 

60  53  25.6 

23.8 

0.10 

054963; 

21.5 

.4852873 

2959 

.8155325 

5325 

.3538680 

8563 

61  22  14.3 

12.4 

+0.04 

055355: 

22.0 

.4779640 

8730 

.8193078 

3077 

.3555057 

4940 

61  51  2.7 

0.7 

—0.03 

055744- 

225 

.4704068 

4162 

.8230250 

0248 

.3571 183 

L065 

62  19  50.8 

48.8 

0.10 

0561311 

23.0 

.4629163 

9261 

.8266840 

68:J7 

.3587056 

6937 

62  48  38.6 

365 

0.16 

0565151 

23.5 

.4553931 

4033 

.8302846 

2842 

.3602675 

2555 

63  17  26.0 

23.8 

OiB 

056896| 

24.0 

.4478376 

8482 

.8338264 

8260 

.3618039 

7919 

63  46  13.2 

10.9 

0.28 

057273 

24.5 

.4402501 

2611 

.8373093 

3088 

.3633148 

3027 

64  14  60.1 

57.8 

0.34 

057651 

25.0 

.4326314 

6428 

.8407331 

7325 

.3648001 

7879 

64  43  46.8 

44.4 

0.40 

058024 

25.5 

.4249819 

9937 

.8440975 

0969 

.3662597 

2474 

65  12  33.2 

30.7 

0.46 

058394 

26.0 

.4173020 

3143 

.8474022 

4016 

.3676933 

68 10 

65  41  19.4 

16.8 

051 

058761 

26.5 

.4099923 

6050 

.8506471 

6464 

.3691011 

0887 

66  10  5.3 

2.6 

055 

059125 

27.0 

.4018533 

8664 

.8538329 

8312 

.3704829 

4705 

66  38  51.0 

48.2 

059 

059485 

275 

.3940855 

0990 

.8569565 

9557 

.3718386 

8260 

67    7  365 

33.6 

0.62 

(69842 

28.0 

.3862894 

3034 

.8600204 

0196 

.3731677 

1552 

67  36  21.9 

18.9 

0.65 

06'J195: 

285 

.3784655 

4799 

.8630235 

0226 

.3744707 

4581 

68  5  7.0 

3.9 

0.66 

060544, 

29.0 

.3706144 

6292 

.8659655 

9646 

.3757473 

7347 

68  33  51:9 

48.7 

057 

06:1689 

295 

.3627367 

7519 

.8638464 

8455 

.3769973 

9846 

69  2  36.7 

33.4 

0.63 

061230 

30.0 

5548328 

8485 

.8716657 

6648 

.3782205 

2978 

69  31  21.3 

17.9 

058 

061566 

305 

.3469034 

9195 

.8744232 

4223 

.3794170 

4042 

70  0  5.7 

2.3 

0.67 

061897 

31.0 

.3389490 

9655 

.8771187 

1178 

.3805867 

5739 

70  28  49.9 

46.4 

0.65i  062223 

315 

.3309702 

9872 

.8797521 

7512 

.3817294 

7166 

70  57  33.9 

Z^:^ 

0.62  0eW45 

itueli) 

+.3229675  9850 

+.88232301  3221 

+.3828451 

832:{ 

71  26  17.7^  H'V 

f  — 1..59'  06*i86l 

^qoiitox  and  eqaaier  of  Jaanary  OtlO. 
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Dale. 

BSCTANOULAR  EQUATORIAL. 

POLAR  ECUPTIC. 

X. 

X'. 

F, 

Y', 

Z. 

as'. 

X==0'^ 

V 

^  =  0'» 

Log.Rad. 

June  1.5 

9595 

8303 

9207 

TrneLoDgltade. 

r}7.7 

Latitude. 
— d!55 

Vect.  =  p. 

0.0 

063172 

+.3149416 

+.8848312 

+.3839336 

O    /    // 

71  54  61.4 

iRO 

.3068931 

9115 

.8872766 

2758 

.3849949 

9820 

72  23  44.9 

41.1 

0.50 

063477 

2.5 

.2988225 

8414 

.8806590 

6582 

.3860290 

0161 

72  52  28.1 

24.2 

0.45 

063777 

ao 

J2007303 

7497 

ii919781 

9773 

.3870356 

0227 

73  21  11.2 

7U 

0.40 

064071 

3.5 

.2826172 

6370 

.8942338 

2330 

.3880147 

0018 

73  49  54.1 

50.0 

0.34 

064359 

4.0 

.2744840 

5043 

.8964259 

4252 

.3889663 

9534 

74  18  36.8 

32.6 

0.28 

064641 

4.5 

.2663311 

3519 

.8985543 

5536 

.3898902 

8773 

74  47  19.3 

15.0 

0.22 

064917 

5.0 

.258ir>9] 

1804 

.9006188 

6182 

.3907864 

7735 

75  15  61.6 

57.2 

0.15 

065187 

5X» 

.2499687 

9904 

.9026192 

6187 

.3916547 

6418 

75  44  43.7 

39.2 

0,08 

065450 

6.0 

.2417605 

7827 

.9045555 

5551 

.3924952 

4823 

76  13  25.6 

21.0 

—0.01 

065707 

6.5 

.2335351 

5578 

.9064274 

4271 

.3933079 

2950 

76  42  7.3 

2.6 

+0.05 

065958 

7.0 

.2252930 

3162 

.9082349 

2346 

.3940925 

0796 

77  10  48.9 

44.1 

0.11 

066203 

7.5 

J81 70350 

0586 

.9099779 

9777 

.3948491 

8362 

77  39  30.2 

25.3 

0.17 

066442 

8.0 

.2087618 

7859 

.9116563 

6562 

.3955776 

5647 

78  8  11.3 

6.3 

0.22 

066675 

8.5 

iKK)4740 

4985 

.913269i) 

2699 

.3962780 

2651 

78  36  52.2 

47.1 

0ii7 

066901 

.  9.0 

.1921722 

1973 

.9148186 

8188 

.3969502 

9374 

79  5  32.8 

27.6 

0.32 

067121 

9.5 

.1838570 

882q 

.9163025 

3028 

.3975943 

5815 

79  34  13.2 

8.0 

0.36 

067336 

10.0 

.1755291 

5551 

.9177214 

7218 

.3982102 

1975 

80  2  53.4 

48.1 

0.39 

067545 

10.5 

.1671890 

2155 

.9190751 

0756 

.3987977 

7850 

80  31  33.4 

28.0 

0.41 

067748 

11.0 

.1588374 

8644 

.9203637 

3644 

.3993569 

3443 

81  0  13.1 

7.6 

0.43 

067945 

11.5 

.1504750 

5025 

.9215871 

5879 

.3998878 

8752 

81  28  52.6 

47.1 

0.44 

068137 

12.0 

.1421024 

1304 

.9227454 

7464 

.4003004 

3779 

81  57  31.8 

26.2 

0.44 

068323 

12.5 

.1337201 

7486 

.9238384 

8396 

.4008647 

8522 

82  26  10.8 

5.1 

0.44 

068504 

13.0 

.1253287 

3577 

.9248661 

8675 

.4013105 

2981 

82  54  49.7 

43.9 

0.43 

069681 

13.5 

.1169289 

9584 

.9258285 

8301 

.4017280 

7156 

83  23  28.3 

22.4 

0.41 

068853 

14.0 

.1085213 

5513 

.9267257 

7275 

.4021172 

1049 

83  52  6.7 

0.7 

0.38 

069020 

14.5 

.1001065 

1370 

.9275575 

5595 

.4024779 

4656 

84  20  44.9 

38.8 

0.35 

069182 

15.0 

.0916850 

7159 

.9283239 

3261 

.4028102 

7980 

84  49  22.8 

16.6 

0.32 

069339 

15.5 

.0832574 

2888 

.9290251 

0275 

.4031142 

1020 

85  17  60.6 

54.3 

Oi» 

069492 

16.0 

.0748243 

8562 

.9296610 

6636 

.4033899 

3778 

85  46  38.2 

31.8 

0.23 

063642 

16.5 

.0663862 

4185 

.9302315 

2343 

.4036372 

6252 

86  15  15.6 

9.1 

0.18 

069787 

17.0 

.0579437 

9764 

.9307366 

7397 

.4038560 

8441 

86  43  52.8 

46i2 

0.12 

069928 

17,5 

.0494974 

53C6 

.9311764 

1797 

.4040465 

0347 

87  12  29.9 

23i2 

+0.06 

070066 

18.0 

.0410478 

0815 

.9315509 

5544 

.4042087 

1970 

87  41  6.8 

0.0 

—0.01 

0702.10 

18.5 

.0325956 

6298 

,9318691 

8639 

.4043425 

:i311 

88  9  43.5 

36.6 

0.07 

07v>330 

19.0 

.0241412 

1758 

.J)321039 

1080 

.4044480 

4365 

88  38  20^ 

13.2 

0.14 

070456 

19.5 

.0156853 

7204 

.9322823 

2866 

,4045251 

5137 

89  6  56.8 

49.8 

0.21 

07057^5 

20.0 

+.0072283 

2639 

.9323954 

4000 

.4045739 

5626 

89  35  33.2 

26.1 

0.28 

070697 

20.5 

—.0012292 

1932 

.9324432 

4481 

.4045944 

5832 

90  4  9.5 

2.3 

0.35 

074J813 

21.0 

.00i«867 

6503 

.9324257 

4309 

.4045865 

5754 

90  32  45.7 

38.4 

0.41 

07092") 

21.5 

.0181435 

1066 

.9323429 

3484 

.4045503 

5393 

91  1  21.9 

14.5 

0.47 

071033 

22.0 

.0265992 

5618 

.9321947 

20O5 

.4044858 

4749 

91  29  58.0 

50.5 

0.52 

0711.38 

22.5 

.0350531 

0153 

.9319812 

9873 

.4043930 

3822 

91  58  34.0 

26.4 

0.57 

0712;K) 

23.0 

.0435047 

4665 

.9317024 

7088 

.4042718 

2612 

92  27  lO.O 

2.3 

0.61 

071337 

23.5 

.0519534 

9147 

.9313583 

3650 

.4041224 

1119 

92  55  46.0 

38  j^ 

0.64 

071431 

94.0 

.0603988 

3597 

.9309489 

9559 

.4039446 

9342 

93  24  21.9 

14.0 

0.67 

071521 

24.5 

.0688402 

8007 

.9304742 

4816 

.4037385 

7282 

93  52  57.8 

49.8 

0.6:» 

071617 

25.0 

.0772770 

2371 

.9299343 

9421 

.4035041 

4940 

94  21  33.7 

25.6 

0.70 

0716!J0 

25.5 

.0857087 

6683 

.9293290 

3371 

.4032414 

2314 

94  50  9.6 

1.4 

0.70 

071766 

26.0 

.0941347 

0939 

.9286584 

6668 

.4029504 

9405 

95  18  454S 

37.2 

0.70 

071839 

26.5 

.1025545 

5133 

.9279225 

9313 

.4026312 

6215 

95  47  21.4 

13.J 

0.69 

07191^8 

27.0 

.1109673 

9257 

.9271214 

1306 

.4022837 

2742 

96  15  57.4 

48JH 

0.67 

071<r72 

27.5 

.1193728 

3308 

.9262550 

2645 

.4019079 

8965 

96  44  33.4 

24.8 

0.64 

072031 

28.0 

.1277703 

7279 

.9253233 

3332 

.4015039 

4946 

97  13  9.4 

0.7 

061 

072055 

28.5 

.1361598 

1164 

.9243264 

3367 

.4010716 

0625 

97  41  45.5 

36.7 

0.57 

072134 

29.0 

.1445396 

4968 

.9232642 

2749 

.4006110 

6021 

98  10  21.6 

12.7 

0.53 

0721771 

29.5 

.1529089 

8653 

.9221370 

1481 

.4001221 

1133 

98  38  57.8 

48.8 

0.48 

0725?15 

30.0 

.1612684 

2244 

.9209447 

9562 

.3996051 

5964 

99  7  34.0 

24.9 

0.43 

072247 

30.5 

.1696168 

5724 

.9196874 

6993 

.3990599 

0514 

99  36  10.2 

1.0 

0.37 

072274 

July  1.0 

.1779536 

9089 

.9183651 

377^ 

.3984864 

4781 

100  4  46.5 

37.2 

0.31 

072295 

1.5 

—.1862781 

23.no 

+.9169778'  9906 

+^8848  87661 

100  33  22BI  13.4 

— OJK  0723' i9  1 

KoTC— I  deQ»t«ii  a  «l»Mf»  la  the  pncfdlsff  4wa. 
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Date. 
1S72. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

544] 

Y. 

Y'. 
5388 

Z. 

X'; 

Trae  Loogitude. 

40.7 

/3  =  0'b 
Latitode. 

— dj8 

1 
Loff.lUd. 
Veet.==p. 

July  2.0 

—.1945896 

+.9155256 

+.3972551 

2471 

O    1         It 

101  1  59.2 

00 
072317 

2.5 

.2028877 

8418 

.9140087 

0223 

.3965973 

5895 

101  30  35.6 

26.0 

0.11 

072319 

3.0 

.2111717 

1255 

.9124271 

4412 

.3959115 

9039 

101  59  12.1 

2.4 

—0.04 

072:JI5 

3.5 

.2194409 

3943 

.910780i) 

7954 

.3951976 

1901 

102  27  48.6 

38.8 

+0.03 

0723)4 

4.0 

;2276948 

6479 

.9090703 

0853 

.3944557 

4484 

102  56  25.2 

15.3 

.   0.09 

072286, 

4.5 

;2359327 

8855 

.9072954 

3108 

.3936859 

6788 

103  24  61.8 

51.8 

0.15 

072262 

5.0 

.2441540 

1065 

.9054562 

4721 

.3928882 

8813 

103  5:i  :58.5 

28.4 

Oi>1 

072231 

5.5 

.2523580 

3101 

.9035529 

5692 

.3920626 

a559 

-104  22  15Ji 

5.0 

0.26 

0721  !M 

6.0 

.2605442 

4960 

.9015857 

6025 

.3912093 

2028 

104  50  51.9 

41.6 

0.31 

072150. 

6.5 

.2687119 

6634 

.8995547 

5720 

.3903283 

3220 

105  19  28.7 

18.3 

0.35 

072100 

7.0 

.2768605 

8117 

.-8974600 

4778 

.3894196 

4135 

105  47  65.5 

55.1 

0.39 

072043 

7.5 

.2849893 

9402 

.8953019 

3202 

.3884833 

4774 

106  16  42.3 

31.8 

0.42 

0711180  : 

8.0 

.2930978 

0484 

.8930806 

0994 

.3875196 

5139 

106  45  19.1 

8.6 

0.45 

071910 

8.5 

.3011854 

1357 

.8907961 

8154 

.3865285 

5230 

107  13  55.9 

45.3 

0.46 

071834 

9.0 

.3092513 

2013 

:8884485 

4683 

.3855099 

5046 

107  42  32.7 

22.0 

0.47 

071751 

9.5 

.3172951 

2448 

.8860382 

U585 

.3844642 

4591 

108  10  69.5 

58.7 

0.47 

071662 

10.0 

.3253162 

2656 

.8835655 

5863 

.3833913 

3864 

108  39  46.3 

:».4 

0.46 

071567 

10.5 

.3333139 

2630 

.8810306 

0519 

.3822913 

2866 

109  8  23.1 

12.1 

0.44 

071467 

11.0 

.3412876 

2365 

.8784337 

4555 

.3811643 

1599 

109  36  60.0 

48.9 

0.42 

07i:)61 

1J.5 

.3492370 

1856 

.8757749 

7972 

.3800105 

0063 

no  5  36.9 

25.7 

0.39 

071250  1 

12.0 

.3571614 

1098 

.8730545 

oTra 

.3788300 

8260 

110  34  13.8 

2.5 

0.35 

071133  1 

12.5 

.3650601 

0083 

.8702726 

2959 

.3776228 

6190 

111  2  50.6 

39.2 

0.31 

071010  1 

13.0 

.3729327 

8807 

.86742!)4 

4533 

.3763890 

3855 

111  31  27.4 

15.9 

0.27 

070882. 

13.5 

.3807787 

7264 

.8645254 

5498 

.3751287 

1254 

111  59  64.3 

52.7 

0i22 

070750  : 

14.0 

.3885976 

5451 

.8615608 

5858 

.3738421 

8390 

112  28  41.2 

29.5 

0.17 

070613  i 

14.5 

.3963888 

3361 

:8585357 

5612 

.3725292 

5263 

112  57  18.2 

6.4 

0.11 

070471 

15.0 

.4041519 

0990 

.8554503 

4764 

.3711901 

1875 

113  25  55.2 

43.4 

+0.05 

070325 

15.5 

.4118862 

8331 

.8523049 

3315 

.369^9 

8225 

113  54  32.3 

2J.4 

—0.02 

070174 

16.0 

.4195913 

5380 

.8490998 

1270 

.:3634339 

4318 

114  22  69.4 

57.4 

0.09 

070019 

16.5 

.4272667 

2132 

.8458352 

8630 

.3670171 

0152 

114  51  46.6 

34.5 

0.16 

069860 

17.0 

.4349120 

8584 

.8425113 

5397 

.3655745 

5729 

115  20  23.8 

11.7 

0i22 

069698 

17.5 

.4425264 

4726 

.8391285 

1574 

.:»>41063 

1049 

115  48  61.1 

48.9 

0i29 

069532, 

18.0 

.4501096 

0556 

.8356869 

7164 

.3626126 

6115 

116  17  38.5 

26.2 

0.35 

069363! 

18.5 

.4576611 

6069 

.8321866 

2167 

.;^610935 

0926 

116  46  16.0 

3.6 

0.41 

C69190 

19.0 

.4651805 

1262 

'.8286278 

6585 

.3595492 

5486 

1 17  14  53.7 

41.3 

0.46 

069014 

19.5 

.4726671 

6127 

.8250111 

0423 

.35797{)6 

9792 

117  43  31J> 

19.0 

0.51 

068834 

'  20.0 

.4801205 

0660 

.8213366 

3684 

.3563850 

3849 

118  11  69.4 

56.8 

0.55 

068654 

20.5 

.4875402 

4856 

.8J  76045 

6369 

.3547655 

7657 

118  40  47.4 

34.7 

059 

068464 

21.0 

.4949258 

8711 

.8138150 

8480 

.3531211 

12  Lli 

119  9  25.6 

12.8 

0.62 

068271 

21.5 

.5022767 

2219 

.8099683 

:0019 

.3514518 

4525 

119  37  64.0 

51.1 

0.64 

068080  ! 

1 

22.0 

.5095925 

5376 

.8060647 

0989 

.3497580 

7590 

120  6  42.6 

29.6 

0.66 

067883 

22.5 

.5168726 

8176 

.8021043 

1391 

.34803<)(> 

0409 

120  35  21.3 

8.2 

0.67 

067682 

23.0 

.5241166 

0616 

.7980875 

1229 

.3462967 

25)83 

121  3  60.2 

47.1 

0.67 

067478 

23.5 

.5313239 

2688 

.7J)40145 

0505 

.34452J)4 

5312 

121  32  39.4 

26.2 

0.66 

067271 

24.0 

.5384942 

4390 

.7898854 

9220 

.3427379 

7400 

1!^  1  18.8 

5.5 

0.65| 

067063 

24.5 

.5456269 

5717 

.7857006 

7378 

.:J409222 

9246 

122  29  58.4 

45.0 

0.63 

0U>845 

25.0 

.5527215 

6663 

.7814602 

4981 

.33^)0825 

0852 

122  58  38.3 

24.9 

0.60 

066626 

25.5 

.5597773 

7220 

.7771647 

2032 

.3372188 

2218 

123  27  18.5 

50 

0.56 

06&4G2 

26.0 

.5667940 

7387 

.7728141 

8532 

.3353314 

3347 

12;^  55  58.9 

45.3 

0.52 

066174 

26.5 

.5737711 

7158 

.7684087 

4484 

.3334202 

4238 

124  24  39.5 

25.6 

0.47 

065943 

1 

27.0 

.5807080 

6527 

.7639489 

9893 

..3314853 

4892 

124  53  20.4 

6.7 

0.42 

065707 

27.5 

.5876041 

5488 

.7594:^49 

4759 

.3295269 

5311 

125  21  61.5 

47.7 

0U)6 

065467 

28.0 

.5944589 

4036 

.7548670 

9086 

.3275452 

5497 

125  50  42.9 

29.0 

0.30 

06.'>222 

26.5 

.6012719 

2166 

.7502454 

2876 

.3255402 

•5450 

126  19  24.6 

10.6 

0i>4 

064971 

29.0 

.6080426 

:9874 

.7455704 

6133 

.3235120 

5171 

126  47  66.6 

52.6 

0.17 

064715 

29.5 

.6147705 

7153 

.7408424 

8859 

.3214608 

4662 

127  16  48.9 

34.8 

0.10 

064454 

30.0 

.6214551 

4000 

.7360617 

1058 

.3193868 

3925 

127  45  31.4 

i7.a 

— 0.0U 

064188 

30.5 

.6280958 

0408 

.7312285 

2732 

.3172900 

2960 

128  14  14.2 

0-0 

+0.04 

063916 

31.0 

.63469211  6372 

.7263431 

3884 

.3151706 

1769 

128  42  57.3 

43.0 

0.11 

063639 

31.5 

.6412435  1887 

.7214059 

4518 

.3130287 

0353 

129  11  40.7 
129  40  24.3 

26.3 

0.17 

063356; 

Aug.  1.0 

—.6477495  6948 

+.7164irai  4638 

+.310S645 

8714 

9.8 

•  +Oi23 

063068! 
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Date. 

RF.OTANQULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

t 

X. 

X'. 

IT, 

T'. 

z* 

Z'. 

;i  =  ©'fl 

V 

/?=0's  Log.  Rad.  1 

1878. 
Auff.  1.5 

^^^w 

1550 

+.7113777 

4248 

^■a  w 

6853 

TraeLongltiide. 

WW 

It 

53.7 

Ltttftude. 
+0"29 

Vect.  =  p.  , 
0.0   1 

0627741 

—.6542096 

+.3086781 

130  8  68".2 

»^ 

2.0 

.66CC232 

5687 

.7062872 

3350 

.3064696 

4771 

130  37  .52.5 

37.9 

0.34 

062474 

2.5 

.6661)899 

9355 

.7011463 

1947 

.3042392 

2470 

131  6  37.0 

22.3 

0.38 

162168 1 

m 

3.0 

.673:1091 

2548 

.6059555 

:0045 

.3019870 

9951 

131  35  21.7 

6.9 

0.42 

061857 

\ 

3.5 

.6795804 

5263 

.6907150 

7646 

.2997133 

7217 

132  3  66.7 

51.8 

0.45 

G61539 

V 

4.0 

.6858032 

7493 

.6854252 

4754 

.2974182 

4270 

132  32  52.0 

37.1 

0.48 

061215 

»* 

4.5 

.6919771 

9233 

.6809866 

1374 

J2951019 

1110 

133  1  37.5 

22.5 

0.50 

060885 

« 

5.U 

.6981016 

0480 

.674691)6 

7510 

J2927645 

7739 

133  30  23.2 

8.1 

0.52 

060549 

« 

5.5 

.7041762 

1228 

.6692646 

3166 

.2904062 

4159 

133  58  69.2 

54.0 

0.52 

060208 

« 
• 

6.0 

.7102005 

1473 

Xi637818 

8345 

.2880273 

0374 

134  27  55.5 

40.3 

0.52 

059861 

• 
1, 

6.5 

.71617:^ 

1209 

.6582519 

3052 

•2856278 

6382 

134  66  42.0 

26.7 

0.51 

059508 

*» 

7.0 

.7220961) 

0432 

.6526752 

7291 

.28:32080 

2187 

135  25  28.8 

13.4 

0.49 

059150 

• 

7.5 

.7279665 

9139 

.6470521 

1066 

.2807680 

7790 

135  54  15.7 

0.2 

0.47 

058786 

- 

8.0 

.7337848 

7324 

.6413831 

4382 

iJ783080  3194 1 

136  22  62.8 

47.3 

0.44 

058414 

! 

8.5 

.rj95505 

4983 

.6356686 

7243 

.2758282 

8399 

136  51  50.2 

:34.6 

0.40 

058043 

^ 

9.0 

.7452633 

2113 

.6299090 

9653 

iJ73328« 

3408 

137  20  37.8 

22.1 

0.36 

057663 

« 

9a> 

.7509227 

8709 

.6241047 

1616 

.2708099 

8222 

137  49  25.7 

9.9 

0.31 

057279 

1 

10.0 

.7565283 

4768 

.6182562 

3137 

.2682718 

2845 

138  17  73.8 

58.0 

OiiS 

056890 

1 1  - 

10.5 

.7620798 

0285 

.6123639 

4220 

.2657148 

7278 

1*38  46  62.2 

46.3 

0.20 

056497 

I 

11.0 

.7675768 

5258 

.6364282 

4869 

.2631390 

1524 

139  15  50i) 

34.8 

0.13 

056099 

-m 

11.5 

.7730189 

:9682 

.6004497 

50J)0 

-^2605446 

5583 

139  44  39.6 

23.5 

+0.06 

055697 

1 

* 

12.0 

.7784057 

3553 

.5944287 

4886 

.2579317 

9458 

140  13  28.6 

12.5 

0.00 

055291 

•- 

12.5 

.7837370 

6869 

.588:3658 

4263 

.2553006 

3150 

140  42  17.9 

1.7 

—0.06 

054882 

1  . 

13.0 

.7890123 

:9625 

.5822613 

3224 

.2526515 

6663 

141  10  67.5 

51.2 

0.13 

054469 

• 

13.5 

.7942313 

1818 

.5761157 

1774 

.2499846 

9997 

141  39  57.3 

41.0 

0.19 

054053 

•  • 

14.0 

.7993935 

3444 

.5699294 

9916 

.2473000 

3154 

142  8  47.3 

30.9 

Oi25 

053633 

i  • 

■ 

14.5 

.8044988 

4500 

.56:370:30 

7658 

.2445979 

6136 

142  37  37.6 

21.1 

0.31 

053211 ; 

■« 

15.0 

.809.'>469 

4984 

.5574367 

5001 

.2418786 

8947 

143  6  28J^ 

11.6 

0.37 

052786 

-• 

15.5 

.8145373 

4892 

.5511310 

1951) 

.2391423 

1587 

143  35  19.1 

2.5 

0.42 

052358 

*• 

16.0 

.8194696 

4219 

.6447863 

8508 

.2363890 

4058 

144  3  70.2 

53.6 

0.47 

051928 

I  . 

16.5 

.8243437 

2964 

.5384030 

4681 

.2336190 

6361 

144  32  61.7 

45.0 

0.51 

0514961 

t 

17.0 

.8291591 

1122 

..'>319817 

:0473 

.2308325 

8499 

145  1  53.5 

36.7 

0.55 

051061 

17.5 

.8339156 

8691 

.5255227 

5889 

i«80297 

0474 

145  30  45.6 

28.8 

0.57 

050624 

\* 

18.0 

.8386128 

5667 

.5190264 

0931 

.2252107 

2288 

145  59  38.1 

21.3 

0.59 

050184 

V 

18.5 

.8432504 

2047 

,5124932 

5605 

.2223758 

3942 

146  28  31.0 

14i2 

0.59 

049742 

9 

19.0 

.8478281 

7828 

.5059235 

9914 

i2196252 

5440 

146  57  24.1 

7.2 

0.60 

049298 

^'• 

19.5 

.852:M55 

3006 

.4993171 

3862 

.2166590 

6781 

147  26  17.6 

0.6 

o.6q 

048a52 

♦• 

20.0 

.8568022 

7577 

.4926765 

7454 

.2137773 

7968 

147  54  71.5 

54.4 

0.59 

048403 

f^ 

20.5 

.8611981 

1540 

.4860000 

0695 

.2108804 

9002 

148  23  &5.8 

48.8 

0.57 

047952 

iK 

21.0 

.8655328 

4892 

.4792887 

3587 

.2079685 

9887 

148  52  60.4 

43.2 

0.55 

047499 

f 

21.5 

.8698059 

7628 

.4725431 

6136 

.2050417 

0622 

149  21  55.5 

38.2 

0.52 

047044 

t' 

22.0 

.8740170 

:9744 

.4657636 

8346 

.2021002 

1210 

149  50  51.0 

33.6 

0.48 

046587 

22.5 

.8781660 

1238 

.45895C6 

:0221 

.1991442 

1653 

150  19  47.0 

29.5 

0.43 

046127 

23.0 

.8822525 

2108 

.4521046 

1766 

.1961739 

1954 

150  48  43.4 

25.9 

0.38 

045665 

V 

23.5 

ii862760 

2348 

.4452261 

2986 

.1931896 

2114 

151  17  40.1 

22.5 

0.32 

045200 

.'! 

24.0 

.8902362 

1955 

.4383154 

;W84 

.1901913 

2135 

151  46  37.3 

19.6 

0.26 

044732 

24.5 

.8941:329 

0927 

.431:3731 

4466 

.1871793 

2018 

152  15  34.9 

17.1 

0.19 

044262 

, 

25.0 

.8979658 

9261 

.4243937 

4737 

.1841538 

1767 

152  44  33.0 

15.1 

0.12 

043789 

•** 

25.5 

.9017345 

6953 

.4173954 

4699 

.1811149 

1*381 

153  13  31.6 

13.7 

—0.06 

043313 

r- 

26.0 

.9054386 

4000 

.4103607 

4357 

.1780628 

0863 

153  42  30.7 

12.8 

0.00 

042834 

1 

26.5 

.9090770 

0398 

.4032963 

3718 

.1749978 

:0216 

154  11  30.2 

12.2 

+0.07 

042352 

27.0 

.9126521 

6145 

.3962026 

2786 

.1719201 

9443 

154  40  30.1 

12.0 

0.14 

041867 

i- 

27.5 

.9161608 

1238 

.3890800 

1565 

.1688299 

8544 

155  9  30.6 

12.6 

0.20 

041377 

»' 

28.0 

.9196035 

5671 

.3819291 

:0060 

.1657273 

7522 

155  38  31.6 

13.5 

0.27 

040883 

i« 

28.5 

.9229800 

9441 

.3747503 

8277 

.1626126 

6378 

156  7  33.0 

14.8 

0.33 

040386] 

► 

29.0 

.9262901 

2548 

.3675443 

6222 

.1594861 

5116 

156  36  34.8 

16.5 

0.38 

03)885 

!^ 

29.5 

.9295335 

4988 

.36031 15 

3898 

.1563479 

3738 

157  5  37.2 

18.8 

0.43 

039381 

30.0 

.9327097 

6756 

.3530523 

1310 

.1531982 

2244 

157  34  40.1 

21.7 

0.47 

038873 

30.5 

.9358186 

7851 

.3457675 

8467 

.15003731  0639 

158  3  43.4 

24.9 

0.51 

038360 

► 

31.0 

.9288599 

8270 

.3384575 

5371 

.1468654]  8923 

158  32  47.1 

28.5 

0.54 

037843 

31.5 

—.9418332 

8009 

+.33112281  2028 

+.14368291  7101 

159  1  51^ 

32.7 

V  +056 

037322 

^ 

.C  .*  v.'.:.- 

.  N9pi,^:d 
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Date. 


1878. 

Sept.  1.0 
1.5 

2.0 

2.r) 

3.0 

3.5 
4.0 
4.5 
5.0 
5.5 

6.0 
6.5 
7.0 
7.5 
8.0 

8.5 

0.0 

9.5 

10.0 

10.5 

11.0 
11.5 
12.0 
12.5 
13.0 

13.5 
14.0 
14.5 
15.0 
15.5 

16.0 
16.5 
17.0 
17.5 

18.0 

18.5 
19.0 
19.5 
20.0 
20.5 

21.0 
21.5 

22.0 
22.5 
23.0 

23.5 
24.0 
24.5 
25.0 
25.5 

26.0 
26.5 
27.0 
27.5 
28.0 

28.5 
29.0 
29.5 
30.0 
30.5 
Oct.  1.0 


BEOTANOULAR  EQUATORIAL. 


-.9447381 
.9475746 
.9503423 
.9530410 
.9556705 

.9582306 
.960721 1 
.9631417 
.9654921 
.9677722 

.9699821 
.9721215 
.9741901 
.9761878 
.9781 L46 

.9799702 
.9817545 
.9834674 
.9851089 
.9866788 

.9881769 
.9896033 
.9909578 
.i)922403 
.9934509 

.9945894 
.9956557 
.9966496 
.9975712 
.9984204 

.9J)9I972 

.9999015 

1.0005332 

1.0010922 

1.0015784 

1.0019919 
1.0023.325 
1.0026001 
1.0027946 
1.0029160 

1.0029642 
1.002<J392 
1.002840!) 
1.0026692 
1 .0024240 

1.0021054 
1.0017134 
1.0012477 
1.0007083 
1.0000952 

.9994085 
.9986481 
.9J)78140 
.9969061 
.9951/i45 

.9948692 
.9937401 
.9925373 
.9912608 
.9899107 
-^5884871 


X'. 


7064 
5435 
3118 
0112 
6414 

2021 
6932 
1145 
4656 
7464 

9570 
0971 
1664 
1648 
0923 

9486 
7337 
4473 
0895 
6602 

1591 
.5862 
9414 
2247 
4361 

5754 
6425 
6372 
5596 
4096 

1872 
8924 
5248 
0846 
5716 

9859 
3274 
5958 
7911 
9133 

!)624 
9382 
8408 
671)0 
4257 

1079 
7168 
2520 
7135 
1013 

4155 
6560 

8228 
9158 
9351 

8807 


T. 


+.3237640 


Y'. 


8444 


.3163816  4624 


5506 
2750 
9258 
5032 


.3089762 
.3015484 
.2940986 

.2866276 
.2791359 
.2716240 
.2640926 
.2565424 

.2489738 
.2413872 
.2337833 
.2261628 
.2185263 

.2108742 
.2032071 
.1955256 
.1878303 
.1801216 

.1724002 
.1646666 
.1569214 
.1491651 
.1413982 

.1336^14 
.1258351 
.1180399 
.1102:W)3 
.1024249 

.0!)46062 
.0867808 
.0789491 
.0711117 
.0632691 

.0554217 
.0475700 
.0397147 
.0318.J64 
.0239955 

.0161325 

.0082681 
+.0004029 
—.0074627 

.015:^281 

.0231927 
.0310559 
.0:W9172 
.0467760 
.0546317 

.0624837 
.0703314 
.0781743 
.08601 18 
.0938432 

•1016679 
.10948r>3 
.1172<)47 
.1250956 
.1328874 
—.1406694 


:0574 
6300 
1806 

7100 
2187 
7072 
1761 
6263 

:0581 
4718 

8682 
2481 
6120 

9602 
2934 
6122 
9172 
2088 

4877 
7544 
:0095 
2535 
4869 

7104 
9244 
1294 
3260 
5149 

6964 
8712 
:0397 
2025 
3601 

5129 
6613 

8062 
9481 

:0874 

2245 
:«>03 
4952 
3703 
2356 

1000 
:9631 
8243 
6830 
5386 

3905 
2.381 

0810 

:9184 

7497 

5743 
3917 
2010 
0019 
7939 
67bT 


+.1404899 
.1372866 
.1340r33 
.1308503 
.1276177 

.1243758 
.121 1249 
.1178652 
.1145970 
.1113206 

.1080362 
.1047440 
.1014442 
.0981372 
.0948232 

.0915025 

.0881752 
.0848417 
.0815023 
.0781570 

.0748063 
.0714503 
.0680893 
.0647235 
.0613530 

.0579783 
.0545995 
.0512169 
.0478308 
.0444412 

.0410486 
.03765;^ 
.0342549 
.0308542 
.0274513 

.0240464 
.0206:«)7 
.0172314 
.0138218 
.0104112 

.0069997 

.00:J5875 

+.0001749 

—.0032377 

.0066502 

.0100624 
.0134741 
.0168850 
.0202948 
.0237033 

.0271103 
.03051.55 
.033<)186' 
.0373193 
.0407175 

.0441127 
.0475047 
.0508933 
.0542783 
.0576593 
—.0610361 


TraeLongUude. 


5175 
3145 
1016 
8789 
6466 

4050 
1545 
8951 
6272 
3511 

0671 
7752 
4757 
1690 
8554 

5350 
2080 
8748 
5356 
1907 

8403 
4846 
1239 
7584 
3982 

•0138 

6':m 

2530 

8672 
4779 

0856 
6(N)4 
2!)24 

8920 
4894 

0848 
6783 
2703 
8610 
4507 

:0394 
6275 
2151 
1972 
6095 

0214 
4329 
8435 
2531 
6614 

0682 
4731 
8760 
2764 
6744 

06fM 
4612 
8496 
2:i44 
6152 
:9918 


POLAR  BCLIPTia 


59  30  55.9 

59  59  61.0 

60  28  66.5 

60  57  72.4 

61  27  18.8 

61  56  25.6 

62  25  32.8 

62  54  40.4 

63  23  48.5 

63  52  56.9 

64  21  65.7 

64  50  74.9 

65  20  24.6 

65  49  34.6 

66  18  45.0 

66  47  55.8 

67  16  67.0 

67  45  78.6 

68  15  30.6 

68  44  430 

69  13  55.7 

69  42  68.9 

70  12  22.5 

70  41  36.5 

71  10  50S> 

71  39  65.8 

72  9  21.1 

72  38  36.8 

73  7  52.8 

73  96  69.3 

74  6  26.3 

74  35  43.8 

75  4  61.7 

75  34  20.2 

76  3  39.2 

76  32  58.7 

77  I  78.6 

77  31  39.1 

78  0  60.1 
78  30  21.7 

78  59  43.8 

79  28  66.5 

79  58  29.7 

80  27  53.4 

80  56  77.7 

81  26  42.6 

81  55  68.0 

82  25  34.0 

82  54  60.7 

83  24  27.9i 


83 

84 
84 
85 
85 


53  55.6 
23  2:19 
52  52.9 
22  22.4 
51  52.4 


86  21 
dd  50 

87 
87 
SS 
88 


23.0 
54.1 
25.8 
58.0 
19  30.8 
48  64.1 


20 
49 


V 


37.3 
42.3 
47.7 
53j6 
0.0 

6.7 
13.9 
21.4 
29.5 
37.8 

46.5 
55.7 
5.5 
15.3 
25.7 

36.4 
47.6 
59.1 
U.O 
23.4 

36.1 
49.2 
2.7 
16.7 
31.1 

45.91 
1.1 
16.8 
32.8 
49.2 

6.2 
23.6 
41.5 

0.0 
18.9 

38.3 
58.2 
18.6 

m.6 

1.1 

23.2 

45.8 

8.9 

32.6 

56.9 

21.7 
47.1 
13.0 
39.7 
6.8 

34.;> 
2.7 

31.7 
1.2 

31.S 

1.7 
32.7 

4.3 
36.5 

9.2 
42.5i 


Lstitode. 


If 


+0.58 
0.59 
0.59 
0.58 
0.57 

0.55 
0.52 
0.49 
0.45 
0.40 

0.35 
0.29 
0.23 
0.17 
0.10 

+0.03 

—0.03 

0.10 

0.16 

0.22 

0.27 
0.32 
0.37 
0.41 
0.45 

0.48 
0.51 
0.53 
0.54 
0.54 

0.53 
0.51 
0.4!) 
0.46 
0.43 

0.39 
0.34 
0.2!) 
0.23 
0.17 

0.10 

—0.03 

+0.04 

0.11 

0.17 

OiM 
0.30 
0.36 
0.41 
0.46 

0.50 
0.54 
0.57 
0.60 
0j63 

0.63 
0.63 
0.^ 
0.61 
059 
+gj6 


Log.  Bad. 

ao 
096797 
036267 
035733 
035195 
034653 

034106 
033555 
033000 
032442 
031880 

0S1315 
030746 
030173 
02»597 
029018 

098437 
027854 
027269 
0266(tt 
0269U1 

025498 
024906 
024310 
023713 
083116 

022518 
021919 
021320 
020721 
020121 

019521 
018921 
018322 
017722 
017122 

0I^»22. 

015922 

015322 

014722 

014122 

013522 
012921 
012320 
011719 
011118 

010516 
009!>14 
009310 
008705 
006100 

000093 
007485 
006276 
005665 
006053 

004440 
003825 
003208 
002590 
001969 
001346 


NotS.— Tha  accented  IcMeni  cotrMpor^  to  tike  mean  equinox  and  equator  of  JmaHauf  Od.0. 


SUN'S  COORDINATES,  1879.     399 


J2 


^ 


Date. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

JL'. 

Y. 

Y'. 

Z. 

Z'. 

A  =  ^'8 

V 

/9  =  ©'8 

r^g.  Rad. 

1978. 

:0070 

3471 

3639 

True  Longitude. 

16.2 

Latitude. 
+d!53 

Vect.  =  p. 

0.0 
000722 

Oct.  1.5 

—.9869900 

—.1484409 

—.0644084 

18<>  18  37!9 

2.0 

.9854195 

4374 

.1562014 

1076 

.0677761 

7314 

189  47  72.2 

50.5 

0.49 

oooor6 

2.5 

.9837757 

7945 

.1639503 

8565 

.0711388 

0939 

190  17  47.1 

25.4 

0.44 

♦  999468 

3.0 

.9820586 

0784 

.1716870 

5932 

.0744962 

4511 

UK)  47  22.5 

0.7 

0.39 

998838 

3.5 

.9802684 

2893 

.1794107 

3169 

.0778479 

8026 

191  16  58.4 

36.6 

0.33 

998207 

4.0 

.9784053 

4270 

.1871210 

0272 

.081 1939 

1484 

191  46  34.7 

12.8 

0.27 

997574 

4.5 

.9764692 

4918 

.1948171 

7234 

.0845338 

4881 

192  15  71.5 

49.6 

0.21 

996040 

5.0 

.9744606 

4842 

J2024985 

4049 

.0878673 

8214 

192  45  48.8 

26.8 

0  14 

996305 

5.5 

.9723795 

4040 

.2101646 

0710 

.0911941 

1480 

193  15  26.6 

4.5 

0.08 

995670 

6.0 

.9702260 

2514 

.2178148 

7212 

.0945140 

4677 

193  44  64.8 

42.6 

+0.01 

995033 

6.5 

.9680003 

0267 

.2254485 

3550 

.0978268 

7803 

194  14  43.5 

21.3 

—0.06 

994395 

7.0 

.9657026 

7300 

.2330651 

:9717 

.1011321 

0855 

194  44  22.6 

0.3 

0.12 

91»3756 

7.5 

.9633331 

3614 

.24C6640 

5706 

.1044296 

3829 

195  13  62.1 

39.8 

0.18 

993117 

8.0 

.9608920 

9213 

.2482447 

1514 

.1077192 

6724 

195  43  42.1 

19.7 

0.24 

992478 

8.5 

.9583795 

4098 

.2558065 

7133 

.1110007 

:9537 

196  12  22.5 

0.1 

0.29 

991840 

9.0 

.9557957 

8270 

.2633489 

2558 

.1142738 

2266 

196  42  63^ 

41.0 

0.34 

991202 

9.5 

.9531 40S 

1731 

.2708714 

7784 

.1175-382 

4<)08 

197  12  44.8 

22i{ 

0.38 

990565 

10.0 

.9504153 

4485 

.2783734 

2805 

J 207937 

7462 

197  42  26.6 

4.0 

0.42 

989928 

10.5 

.9476191 

6533 

.2858542 

7614 

.1240400 

:9$)24 

198  11  68.8 

46.1 

0.45 

98!)2!)l 

11.0 

.9447526 

7878 

.2933133 

2206 

.1272769 

2292 

198  41  51.5 

28.6 

0.48 

988656 

11.5 

.9418158 

8519 

.3007503 

6577 

.1305042 

4564 

199  11  34.6 

11.8 

0.50 

988022 

12.0 

.9388091 

8462 

•3081648 

0723 

.1337216 

6rJ7 

199  40  78.2 

55.4 

0.52 

98rj90 

12.5 

.9357327 

7708 

.3155561 

4638 

.1369289 

880i) 

200  10  62.2 

39.3 

•   0.53 

986759 

13.0 

.9325867 

6258 

.3229236 

8315 

.1401258 

0776 

200  40  46.6 

23.7 

0.53 

986130 

13.5 

.9293714 

4115 

.3302669 

1749 

.1433121 

2638 

201  10  31.5 

8.5 

0.52 

985503 

14.0 

.9260671 

1282 

.3375855 

4937 

.1464877 

4393 

201  39  76.8 

53.8 

0.51 

984878 

14.5 

.9227339 

7760 

.3448789 

7873 

.1496523 

6038 

202  9  62.6 

39.5 

0.48 

984255 

15.0 

.9193121 

3552 

.3521466 

0552 

.1526056 

7570 

202  39  49.0 

25.9 

0.45 

983635 

15.5 

.9158219 

8660 

.35J0879 

2967 

.1559475 

8988 

203  9  35.9 

12.7 

0.41 

983017 

16.0 

.9122636 

3087 

.3666024 

5114 

.1590778 

0290 

203  39  23.2 

0.0 

0.36 

982402 

16.5 

.9086374 

6835 

.3737896 

6988 

.1621962 

1473 

204  8  71.0 

47.7 

0.31 

981789 

17.0 

.9049435 

9906 

.3809481) 

8583 

.1653024 

2535 

204  38  59.3 

35.9 

Oi25 

981179 

17.5 

.9011821 

2302 

.3880798 

•9894 

.1683963 

3473 

205  8  48.1 

24.7 

0.19 

980572 

18.0 

.89r3535 

4026 

.3J)51819 

0917 

.1714777 

4286 

205  38  37.4 

13.9 

0.12 

979967 

18.5 

.8934578 

5079 

.4022546 

1647 

.1745463 

4972 

206  8  27.3 

3.8 

-.0.06 

979365 

19.0 

.8894953 

5464 

.4092974 

2078 

.1776019 

5528 

206  37  77.7 

54.1 

+0.01 

978766 

19.5 

.8854662 

5183 

.4163097 

2203 

.1806443 

5951 

207  7  68.6 

45.0 

0.08 

978170 

20.0 

.8813709 

4240 

.42:^2911 

2020 

.1836733 

6240 

207  37  60.0 

36.3 

0.15 

977576 

20.5 

.8772095 

2636 

.4302411 

1523 

.1866887 

6393 

208  7  52.0 

28.3 

0.21 

976985 

21.0 

.8729822 

:0373 

.4371591 

0706 

.1896902 

6408 

208  37  446 

20.8 

0.27 

976397 

21.5 

.8686893 

7454 

.4440445 

:9563 

.1926776 

6281 

209  7  37.8 

14.0 

0.33 

975811 

22.0 

.8643311 

3882 

.4508969 

8090 

.1956506 

6012 

209  37  31.5 

7.6 

0.38 

975227 

22.5 

.8599078 

9659 

.4577158 

6282 

.1986094 

5598 

210  7  25.7 

1.8 

0.43 

974645 

23.0 

.8554196 

4788 

.4645006 

4133 

.2015532 

5036 

210  36  80.5 

56.5 

0.47 

974065 

23.5 

.8508668 

9270 

.4712507 

1637 

.2044820 

4324 

211  6  75.9 

n.9 

0.51 

973487 

24.0 

.8462499 

din 

.4779657 

8790 

.2073956 

3460 

211  36  71.8 

47.7 

0.54 

972912 

24.5 

.8415689 

6311 

.4846450 

5586 

.2102937 

2441 

212  6  68.3 

44.1 

0.57 

972:i3!) 

25.0 

.836t»41 

8873 

.4912881 

2020 

.2131760 

1264 

212  36  65.3 

41.0 

0.59 

971763 

25.5 

.8320160 

0802 

.4978942 

8084 

.2160424 

:9928 

213  6  62.9 

38.6 

0.60 

971198 

26.0 

.8271447 

2099 

.5044629 

3774 

.  .2188927 

8431 

213  36  61.0 

36.6 

0.61 

970629 

26.5 

.8222106 

2768 

.5109936 

9085 

.2217265 

6769 

214  6  59.6 

35.1 

0.61 

970C61 

27.0 

.8172140 

2813 

.5174858 

4011 

.2245436 

4940 

214  36  58.8 

34.2 

0.60 

969495 ; 

27.5 

.8121553 

2236 

.5239390 

8546 

.2273438 

2942 

215  6  58.5 

33.9 

0.58 

968930 

2tf.O 

.8070348 

1041 

.5303527 

2687 

iJ301270 

0774 

215  36  58.7 

34.0 

0.56 

968366 

28.5 

.8018530 

9233 

.5367263 

6427 

.2328928 

8432 

216  6  59.5 

34.8 

0.53 

967803 . 

29.0 

.7966101 

6815 

.5430594 

59762 

J3356409 

5914 

216  36  60.9 

36.1 

0.49 

967242 ! 

29.5 

.79i:W65 

3789 

.5493513 

2685 

.2383712 

3217 

217  6  62.7 

37.9 

0.45 

966681 

30.0 

.7859426 

:0160 

.5556016 

51()2 

^lOda^^ 

0340 

217  36  65.0 

40.1 

0.40 

9661211 

30.5 

.7805187 

5931 

.5618096 

7876 

.2437776 

7282 

218  6  67.8 

42.8 

0.35 

965562 

31.0 

.7750352 

1197 

.5679749 

8933 

.2464531 j  4038 

218  36  71.2 

46.1 

0.29 

965004' 

31.5 

—.76949271  5692 

— .5740961  >>  0157 

■  •*i              •  7  - 

—.2491098!  C635 

219  6  75.0 

49.0 

+0.23 

9644471 

^ 


#  Tbd  first  figurea  of  f bU  aod  t<.e  following  logarittafM  are  a9. 


400     SUN'S  COORDINATES,  187^. 


Date. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECMPTia 

* 

K* 

X'. 

Y, 

V. 

z. 

Z'. 

X  =  e''' 

1 

/i  =  ©'s 

r 

Log.  Had. 

1872. 

Nov.  1.0 

Wi^&W 

9690 

—.5801752 

0944 

6984 

True  Lougitnile. 
219  36  79^3 

54J 

,  Latitude. 

I 

4-o'i6 

Vect. «  p. 

99 
96:5891 

—.7638915 

—.2517476 

1.5 

.7582319 

3104 

.5862092 

1288 

.2543663 

3172 

220  6  84.0  58.7 

0.10 

96:)336 

2.0 

.7525145 

5JM1 

.5921984 

1185 

.2569654 

9164 

220  37  29.1 

3.7 

+0.03 

962782 

2.5 

.746739?) 

8205 

.5981423 

06:^8 

.2595449 

4959 

221  7  34.6  9.2 

—0.03 

962230 

3.0 

.7409085 

9901 

.6040404 

:9614 

.2621045 

a556 

221  37  40.6 

15.1 

0.10 

961679 

3.5 

.7350206 

1032 

.6098922 

8137 

.2646441 

5953 

222  7  46.9 

21.3 

0.17 

961130 

4.0 

.7293763 

1634 

.6156972 

6192 

.2671633 

1146 

222  37  53.6 

27.9 

0.23 

960582 

4.5 

.7230776 

1622 

.6214551 

3776 

.265)6623 

6134 

223  7  60.8 

35.1 

0.29 

963036 

5.0 

.7170235 

1091 

.6271654 

0884 

.2721400 

0915 

22:)  37  68.4 

42.6 

0.34 

959492 

5.5 

.7109149 

:0015 

.6328276 

7511 

.2745971 

5487 

224  7  76.3 

50.4 

0.39 

958950 

6.0 

.7047523 

8400 

.6384411 

3652 

.2770332 

:9849 

224  37  84.6 

58.6 

0.43 

958411 

6.5 

.6985363 

6250 

.6440057 

:9303 

.2794480 

3998 

225  8  33.3 

7.3 

0.46 

957874 

7.0 

.6922673 

3570 

.6495210 

4461 

.2818413 

7932 

225  38  42.3 

16.2 

0.49 

957339 

7.5 

.6859458 

:0365 

.6549865 

9122 

.2842130 

1650 

226  8  51 .7 

25  J> 

0.51 

956898 

8.0 

.6795723 

6640 

.6604018 

3281 

.2865628 

5150 

226  38  61.4 

35.1 

0.52 

956280 

8.5 

.6731473 

2400 

.6657666 

6935 

.2888907 

8430 

227  8  71.5 

45J2 

0.53 

955755 

9.0 

.6666714 

7651 

.6710805 

0080 

.2911965 

1489 

227  38  82.0 

55.6 

0.53 

9552:14 

9.5 

.6601450 

2397 

.6763430 

2711 

5934800 

4326 

228  9  32.8 

6.3 

0.52 

934716 

10.0 

.6535686 

6643 

.6815536 

4823 

.2957409 

6937 

228  39  43.9 

17.3 

0.51 

054202 

10.5 

.6469427 

:0394 

.6867123 

6416 

iJ979792 

9321 

229  9  55.4 

28.8 

0.49 

953693 

11.0 

.6402677 

3654 

.6918186 

7485 

.3001948 

1479 

229  39  67.3 

40.6 

0.46 

953188 

n.5 

.6335442 

6429 

.6968720 

8025 

.3023874 

3407 

230  9  79.5 

52.7 

0.42 

a52687 

18.0 

.6267727 

8724 

.7018722 

8034 

.3045569 

5104 

230  40  32.1 

5.2 

0.38 

952191 

12.5 

.6199536 

:0543 

.7068188 

7506 

.3067031 

6568 

231  10  45.1 

18.2 

0.33 

95166!r 

13.0 

.6130875 

1892 

.7117115 

6439 

.3088259 

7798 

231  40  58.4 

31.4 

Oi» 

U51212 

13.5 

.6061749 

2776 

.7165500 

4831 

.3109251 

8792 

232  10  72.1 

45.0 

0.23 

950730 

14.0 

.5992161 

3196 

.7213338 

2676 

.3130005 

:9548 

232  40  86.1 

58.9 

0.17 

a50253 

14.5 

.5922118 

3165 

.7269626 

:9J)71 

.3150519 

0064 

233  11  40.5 

13.3 

0.11 

94W81 

15.0 

.5851625 

2682 

.730736) 

6712 

.3170793 

0340 

233  41  55.3 

28.0 

—0.04 

949314 

15.5 

.5780685 

1752 

,7353537 

2896 

.3190826 

0375 

234  11  70.5 

43.1 

+0.03 

948853 

160 

.5709304 

:0380 

.73jn)154 

8520 

.3210616 

0168 

234  41  86.0 

58.5 

0.09 

948397 

16.5 

.5637487 

8573 

.7444207 

3580 

.3230162 

:9716 

235  12  42.0 

14.5 

0.16 

947946 

17.<) 

.5565239 

6335 

.7488693 

8073 

.3249462 

9018 

235  42  58.4 

30.8 

0.22 

947501 

17.5 

.5492565 

:i670 

.7532607 

1994 

.3268515 

8074 

236  12  75.2 

47.5 

0.2-* 

947061 1 

18.0 

.5419470 

!0584 

.7575947 

5342 

.3287318 

6880 

236  43  32.4 

4.5 

0.33 

946627 

18.5 

.5345958 

7082 

.7618700 

8111 

.3305870 

5434 

237  13  50.0 

22.1 

0.3!» 

946197, 

19.0 

.5272036 

3170 

.7660891 

0300 

.3324171 

3738 

237  43  68.0 

40.0 

0.44 

945772 

19.5 

.5197708 

8851 

.7702487 

1904 

.3342218 

1787 

238  13  86.4 

58.3 

048 

945.353 1 

20.0 

.6122979 

4131 

.7743495 

2920 

.3360008 

:9580 

238  44  45.3 

17.2 

0.52 

9449:)9 

20.5 

.5047854 

9016 

.7783910 

3342 

.3377542 

7116 

239  14  64.6 

36.5 

0.55 

944529, 

21.0 

.4972338 

3510 

.7823730 

3170 

.3394819 

4396 

239  44  84.3 

56.1 

0.58 

944124  - 

21.5 

.48964:)6 

7617 

.7862951 

2399 

.3411837 

1417 

240  15  44.4 

16.1 

0.59 

943724 

22.0 

.4820154 

1344 

.7901570 

1026 

.3428594 

8177 

240  45  65.0 

36.6 

0.60 

94.3328 

22.5 

.4743498 

4698 

.7939582 

9046 

.3445088 

4674 

241  15  86.0 

57.5 

0.59 

942937 

23.0 

.4666473 

7682 

.7976985 

6457 

.3461318 

0907 

241  46  47.4 

18.8 

0.58 

942550 

23.5 

.4589085 

:0303 

.8013776 

3256 

.3477283 

6875 

242  16  69.2 

40.5 

0.56 

942167 

24.0 

.4511340 

2567 

.804!)95I 

9440 

.3492981 

2576 

242  47  31.3 

2.5 

0.54 

941788, 

24.5 

.4433243 

4479 

.8085506 

5003 

.3508410 

8008 

243  17  53.9 

25.0 

0.51 

941413' 

25.0 

.4354801 

6046 

.8120439 

:9945 

.3523570 

3171 

243  47  76.9 

47.9 

0.47 

941042 

25.5 

.4276020 

7274 

.8154745 

4260 

.3538459 

8063 

244  18  40.3 

11.2 

0.43 

940674 

26.0 

.4196904 

8167 

.8188421 

7945 

,3553074 

2682 

244  48  64.0 

34.8 

0.39 

940.310 

26.5 

.4117461 

8733 

.8221465 

0998 

.3567415 

7026 

245  18  88.1 

58.9 

0.34 

939949 

27.0 

.4037697 

8978 

.8253873 

3415 

.3581480 

1094 

245  49  52.6 

23.3 

0.28 

939592 

27.5 

.3957615 

8908 

.8285643 

5194 

.3595268 

4885 

246  19  77.4 

48.0 

0.22 

939238 

28.0 

.3877230 

8528 

.8316771 

6331 

.3608777 

8398 

246  50  42.5 

13.0 

0.16 

938886 

28.5 

.3796541 

7848 

.8347254 

6823 

.3622007 

1631 

247  20  67.9 

38.4 

O.OQ 

938.'>38 

29.0 

.3715556 

6872 

.8377090 

6668 

.36:V1957 

4585 

247  51  33.7 

4,1 

+0.02 

^38194; 

29.5 

.3634282 

5606 

.8406275 

5862 

.:i647625 

7257 

248  21  59.8 

30.1 

—0.05 

937dr>3 

30.0 

^52725 

4057 

.8434807 

4404 

.3660009 

:9645 

248  51  86.2 

56.4 

0.12 

937515' 

30.5 

.3470892 

2233 

.8462684 

2290 

.36721 01^ 

1748 

249  22  52i) 

23.0 

0.19 

937180: 

Dec.  1.0 

—.33887911 :0140 

—.84899041  9520 

-.3683924'  35671  249  52  79.81  49.8 

-0.25 

9368491 

1 

KoTK.— The  accented  lettien  obrrtapoc/g  tA  tba  maan  equinox  and  equator  of  Jawtaiy  ilAkO. 


SUN'S  COORDINATES,  1$79.     ^Ol 


Dnto. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

T. 

v. 

9E. 

X*. 

Xss((*8 

X' 

/3  =  ©'. 

r^g.  Rnd. 

1S7S. 

7784 

6090 

FrneLongitade. 

16.9 

LaUtade. 

— (j:3i 

V«M:t»p. 
936521 

• 

Dec.  1.5 

—.3306427 

—.8516464 

—.3695452 

5099 

250  23  47!o 

2.0 

.3223807 

5172 

.8542362 

1998 

.3706692 

6343 

250  53  74.4 

44.2 

0.37 

936196 

2.5 

.3140938 

2311 

.8567596 

7242 

.3717644 

7299 

251  24  42.0 

11.7 

0.42 

935875 

3.0 

.3057828 

9209 

.8592165 

1821 

.3728307 

7966 

251  54  69.9 

39.5 

0.46 

935557 

3.5 

.2974482 

5871 

.8616066 

5732 

.3738679 

8344 

252  25  38.0 

7.5 

0.50 

935243 

4.0 

J2890907 

2304 

.8639297 

8974 

.3748760 

8427 

252  55  66.4 

35.8 

0.53 

934933 

4.5 

J2807111 

8516 

.8661857 

1544 

.3758549 

8220 

253  26  34.9 

4.2 

0.56 

934627 

5.0 

i2723]01 

4514 

.8683744 

3441 

.3768046 

7721 

253  56  63.6 

32.8 

0.58 

934325 

5.5 

.2638883 

:0304 

.8704956 

4664 

.3777251 

6930 

254  27  32.5 

1.6 

0.59 

934028 

6.0 

.2554464 

5892 

.8725491 

5210 

.3786162 

5846 

254  57  61.5 

30.5 

0.59 

933735 

6.5 

i2469851 

:1287 

.8745348 

5078 

.3794778 

4466 

255  27  90.7 

59.7 

0.58 

933447 

7.0 

.2385051 

6495 

.8764527 

4268 

.3803099 

2792 

255  58  60.1 

29.0 

0.57 

933163 

7.5 

J2300069 

1520 

.8783026 

2778 

.3811126 

0823 

256  28  89.6 

58.4 

0.55 

932885 

8.0 

.2214913 

6371 

.8800844 

0607 

.3818857 

8558 

256  59  59i2 

27.9 

0.52 

932612 

8.5 

.2129589 

:1054 

.8817979 

7753 

.3826290^ 

5995 

257  29  89.0 

57.7 

0.49 

932345 

9.0 

J2044105 

5577 

.8834431 

4216 

.3833427 

3137 

258  0  58.9 

27.5 

0.45 

932083 

9.5 

.1958466 

9945 

.8850199 

:9995 

.3840267 

:9981 

^8  30  89.0 

57.5 

0.41 

931826 

10.0 

.1872679 

4165 

.8865282 

5090 

.3846810 

6529 

259  1  59.2 

27.6 

0.36 

931576 

10.5 

.1786750 

8243 

.8879679 

9498 

.3853054 

2777 

259  31  89.5 

57.8 

0.31 

931332 

11.0 

.1700686 

2186 

.8893389 

3219 

.3859001 

8729 

260  2  60.0 

28.2 

0.25 

931094 

11.5 

.1614495 

6001 

.8906411 

6253 

.3864649 

4382 

260  32  90.6 

58.7 

0.19 

930862 

12.0 

.1528181 

9693 

.8918744 

8598 

.3869997 

9735 

261  3  61.3 

29.3 

0.13 

930637 

12^ 

.1441751 

3270 

.8930388 

9254 

.3875047 

4790 

261  34  32.2 

0.1 

—0.07 

930419 

13.0 

.1355212 

6737 

•8941342 

1220 

.3879797 

9545 

262  4  63.3 

31.1 

0.00 

930207 

13.5 

.1268570 

:oioi 

.8951605 

1495 

.3884247 

4000 

262  35  34.5 

2.2 

+0.07 

930002 

14.0 

.1181832 

3369 

.8961177 

1079 

.3888397 

8155 

263  5  65.8 

33.4 

0.13 

929804 

14^ 

.1095003 

6546 

.8970056 

:9970 

.3892247 

2010 

263  36  37.2 

4.7 

0.19 

929613 

15.0 

.1008089 

9638 

i^J78242 

8168 

.3895797 

5565 

264  6  68.8 

36.2 

0.25 

929428 

15.5 

.0921097 

2652 

.8985735 

5673 

.3899045 

8818 

264  37  40.6 

7.9 

0.30 

929250 

16.0 

.0834032 

5592 

.8992533 

2484 

.3901991 

1769 

265  7  72.6 

39.8 

0.35 

929080 

16.5 

.0746901 

8467 

.8998635 

8598 

.3904636 

4419 

265  38  44.7 

11.9 

0.39 

928916 

17.0 

.0759710 

:1281 

.9004042 

4017 

.3906980 

6768 

266  8  77.0 

44.1 

0.43 

928759 

17^ 

.0572466 

4042 

.9008753 

8741 

.3909023 

8816 

266  39  49.5 

16.5 

0.46 

928609 

18^ 

.0485176 

6757 

.9012768 

2769 

.3910763 

0562 

267  9  82JI2 

49.1 

0.49 

•928466 

18.5 

.0397846 

9432 

.9016084 

6098 

.3912201 

2005 

267  40  55.0 

21.8 

0.51 

928329 

19.0 

.0310481 

2072 

.9018702 

8729 

.3913336 

3146 

266  10  88.0 

54.7 

0.52 

926199 

19.5 

.0223089 

4685 

.9020620 

0660 

.3914168 

3983 

268  41  61.2 

27.8 

0.52 

928076 

20.0 

.0135675 

7276 

.9021838 

1891 

.3914696 

4517 

269  12  34.6 

1.1 

0.52 

927958 

20.5 

—.0048248 

9854 

.9022356 

2422 

.3914922 

4748 

269  42  68.1 

34.5 

0.51 

927846 

21.0 

+.0039187 

7576 

.9022174 

2253 

.3914844 

4676 

270  13  41.8 

8.1 

0.49 

927740 

21.5 

.0126623 

5008 

.9021290 

1382 

.3914462 

4299 

270  43  75.7 

41.9 

0.46 

927641 

22.0 

.0214054 

2435 

.9019705 

9811 

.3913775 

3618 

271  14  49.8 

15.9 

0.43 

927548 

22.5 

^301471 

:9848 

.9017418 

7537 

.3912784 

2632 

271  44  84.0 

50.0 

0.39 

927459 

Q3J0 

.0388860 

7242 

.9014429 

4561 

.3911489 

1343 

272  15  58.4 

24.3 

0.34 

927376 

23.5 

.0476241 

4610 

.9010737 

0883 

.3909890 

9750 

272  45  92.9 

58.7 

0.29 

927298 

24.0 

.0563579 

1945 

.9006342 

6502 

.3907988 

7854 

273  16  67.5 

33.2 

0ii3 

927226 

24.5 

.0650877 

:9239 

.9001245 

1418 

.3905780 

5651 

273  47  42.3 

7.9 

0.17 

927159 

25.0 

.0r38l28 

6486 

.8995445 

5632 

.3903268 

3145 

274  17  77.3 

42.8 

0.10 

927096 

25.5 

.0825325 

3680 

.8988944 

9145 

.3900451 

0334 

274  48  52.4 

17.8 

+0.03 

927037 

26.0 

.0912459 

0811 

.8961740 

1955 

.3897328 

7217 

275  18  87.5 

52.8 

«M).03 

926983 

26.5 

.0999525 

7874 

.8973834 

4063 

.3893902 

3797 

275  49  62.7 

28.0 

0.09 

926934 

27.0 

.1086516 

4862 

.8965227 

5470 

.3890172 

0073 

276  20  38.0 

3.2 

0.16 

926890 

27.5 

.1173424 

1767 

.8955919 

6176 

.3886136 

6043 

276  50  73.5 

38.6 

0.23 

926850 

28.0 

.1260241 

:8582 

.6945910 

6161 

.3881795 

1708 

277  21  49.0 

14.0 

0.29 

926814 

28.5 

.1346961 

5299 

.8935201 

5486 

.3877152 

7071 

277  51  84.6 

49.5 

0.35 

926782 

29.0 

.1433576 

1912 

.8923794 

4093 

.3872205 

2130 

278  22  60.2 

25.0 

0.40 

926755 

29.5 

.1520080 

:8414 

.8911688 

2001 

.3866955 

6886 

278  53  35.8 

0.5 

0.46 

926732 

30.0 

.1606465 

4797 

.8898884 

9112 

.3861402 

1340 

279  23  71.4 

36.0 

0.51 

926712 

30.5 

.1692724 

1054 

.8885385 

5727 

.3855547 

5491 

279  54  47.0 

11.5 

0.55 

926697 

31.0 

.1778850 

7178 

.8871192 

1548 

.3849390 

9340 

280  24  82.6 

47.0 

0.59 

926686 

31.5 

.1864836 

3162 

.8856305 

6675 

.3842932 

2888 

280  55  58.fi 

22.5 

0.62 

926679 

. 

32.0 

+.19506741  ;8999 

—.8840725 

1110 

—.3836173*  6136 1 

281  25  93.8'  58.1 

-0.64 

926677 

NOTE.— td 

51 

enoteti 

1  change  in  th< 

)precedl 

ingflgurtt. 

403   H£IJlO€KKTRIC  COC>IUIINATES< 


MERCURY 


1979. 


Jtau 


2 

7 

12 

17 


22 

27 

Feb.      1 

6 

11 

16 

21 

26 

March  2 

7 

12 
17 
22 
27 

Apiil     1 

6 
11 
16 
21 
26 


May 


1 

6 

11 

16 

21 


26 
31 
June  5 
10 
15 


20 
25 
30 
5 
10 


July 


15 
20 
25 

30 
Aug.     4 

9 

14 
19 
24 
29 

Sept     3 
8 


Jnllma 
Day. 


240 

4790 
4795 
4800 
4805 
4810 

4815 
4820 
4825 
4830 

4835 

4840 
4845 
4850 
4855 
4860 

4865 
4870 

4875 
4880 
4885 

4890 
4895 
4900 
4905 
4910 

4915 
4920 
4925 
4930 
4935 

4940 
4945 
4950 
4955 
4960 

4965 
4970 
4975 
4980 
4985 

4990 
4995 

5005 
5010 

5015 
5020 
5025 
5030 
5035 

5040 
5045 


X. 


40.0909 

-Oi)757 

0.2257 

0.3327 

0.3883 

0.3957 
0.3627 
0.3064 
0.2096 
-^.1061 

•10.0057 
0.1164 
0.2180 
0.2994 
0.3486 

0.3518 

OJ2971 

0.1819 

•IO.0236 

-^.1406 

0.2750 
0.3614 
0.3968 
0;3868 
0^00 

0.2646 

0.1690 

-0.0610 

40.0513 

0.1594 

0^2541 
0.3243 
0.3563 
0.3371 
0.2571 

40.1209 

-0.0445 

0.2003 

0.3165 

0.3816 

0.397? 
0.3717 
0.3122 
0iJ277 
0.1264 

-0.0155 

40.0962 

0.2000 

0^2861 

0.3425 

0J3556 
40J3120 


40.2934 
0.3026 
0.2414 
0.1326 

40.0027 

-0.1285 
0.2470 
0.3455 
04140 
0.4535 

0.4602 
0.4325 
0.3698 
0.2740 
0.1496 

-0.0059 

40.1386 

0J2528 

0.3063 

0.2851 

012016 

40.0812 

-0.0516 

0.1787 

0.2893 

0.3758 
0.4340 
0.4603 
a4531 
0.4110 

0.3347 

0.2S262 

-0.0915 

40.0547 

0.1905 

OJ2832 
0.3066 
0.2574 
0.1555 
40.0278 

-0.1046 
0.2261 
0.3276 
0.4030 
0.4485 

0.4615 
0.4401 
0.3842 
0.2944 
0.1742 

-0.0329 

40.11^ 


z. 

Log' 
Radioft 
Vector. 

•»O.0]67 
0.0323 
a0407 
0.0410 
0.0350 

9.4879 
9.4973 
9.5239 
9.5579 
9.591^ 

0.0246 

40.0116 

-OJ9025 

0i)162 

0.0289 

9.6196 
9.6421 
9.6577 
9.6666 
9.6690 

0.0394 
0.0470 
0.0507 
0.0500 
0.0438 

9.6648 
9.654^ 
9.6368 
9.6128 
9.5827 

0.0320 

-0.0149 

40.0051 

0.0238 

0.0368 

9.5486 
9.5157 
9.4927 
9.4891 
9.5066 

0.0417 
0.0392 
0.0312 
0.0196 
40.0060 

9.5374 
9.5718 
9.6035 
9.6297 
9.6492 

-0.0081 
0.0216 
0.03i5 
0.0429 
0.0490 

9.6621 
9.6683 
9.6681 
9.6613 
9.6479 

0.0511 
0.0481 
0.0397 
a02.57 
-O.0069 

9.6278 
9.6012 
9.5691 
9.5347 
9.5046 

40.0131 
0.0297 
0.0397 
0.0415 
0.0365 

9.4886 
9.4940 
9.5178 
9.5514 
9.5853 

0.0268 

0.0142 

40.0003 

-0.0137 

0.0266 

9.6149 
9.6384 
9.6552 
9ii654 
9.6690 

0.0377 
0.0458 
0.0504 
0.0506 
0.0454 

9.6661 
9.6567 
9.6406 
9.6178 
9.5887 

0.0346 
-0.0184 

9.5557 
9.5214 

Longitude  in 
OrWt. 


73  15.6 
104  33.7 
133  17.5 
158  11.7 
179  28.4 

197  54.2 
214  17.2 
229  17.9 
213  29.2 
257  184 

271  11.1 
285  32.7 
300  51.9 
317  43.3 
336  49.7 

359  0.6 
24  57.5 
54  34.4 
86  7.5 

116  39.3 

143  52.8 
167  14.2 
187  15.4 
204  45.8 
220  31i) 

235  8.0 
249  7.2 
262  54.8 
276  56.0 
291  37.3 

307  29.3 

325  10.0 

345  15.3 

9    4.4 

36  36.1 

67  18.9 

98  49.0 

128  10.9 

153  49.1 

175  4a5 

194  37.5 
211  25J2 
226  33.7 
240  51.9 
254  43.4 

268  33.6 
282  47i> 
297  53.5 
311  24.7 
333    2.2 

354  34.7 
19  47.4 


—  z. 


-3.04 

42.37 

5.87 

6.87 

6.36 

5.33 

4.18 

3.09 

2.05 

4lX)2 

-O.06 
li» 
2j61 
4.23 

ao5 

7.74 

8.20 

5.88 

-0.79 

44.13 

6.54 
6.77 
5.97 
4.86 
3.73 

2.66 

1.63 

40.59 

-0.52 

1.76 

a23 

4.96 
6.80 
8.17 
7.67 

-4.02 

41.26 

5.44 

6.83 

6.51 

5.54 
4.40 
a28 
2.26 
1.21 

40.16 

-LOO 

2.33 

SS)l 

5.71 

7.47 

-8.29 


—  y- 


^9.82 
9.48 
6.30 
2.73 

4  1.73 
2.85 
3.56 
4.03 
4.35 

4.59 
4.43 
3.87 
2.60 

4ai2 
-3.83 

8.17 
10.16 

8.39 

4.79 

-  1.52 
4  0.77 

ai7 

3.77 
4.18 
4.44 
4.58 
4.55 

4^26 

a47 

4  1.75 

-  1.33 
5.67 

9.41 
9.89 
6.92 
3.36 

-  0.48 

4  1.43 
2.68 
3.44 
3.95 
4J29 

4.51 

4.60 
4.48 
4.02 
2.^2 

4  0.69 
-2.97 


2. 


^.56 

1.01 
1.06 
0.84 
0.57 

0.34 

-a  13 

40.02 

0.16 

OJ28 

0.39 
0J50 
0.61 
0.70 
0.76 

0.71 

40.41 

-0.16 

0.79 

1.08 

OSfO 
0.73 
0.47 
0J25 
-O.07 

40.08 
0.21 
0.32 
0.43 
0.54 

0.65 
0.74 
0.76 
0.61 
40.21 

-0.46 
0.95 
1.06 
0.90 
0.63 

0.37 
-0.17 

0.00 
40.13 

0^25 

0.37 
0.48 
0.59 
0.69 
0.76 

0.73 
40.49 


SOt^^The  Eooeh  in  the  SMOSiOOOlh  d»v  of  tbo  Julian  Period  =»  1873.  July  SS. 
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MERCUSY. 

» 

ISTB. 

Jallan 
Day. 

X, 

y- 

Z. 

RadlM 
Vector. 

Longifc«de  In 
Orbit 

k3 

X. 

*» 

--s'. 

—  —2. 

SepC 

13 

240 

5050 

•fOi2075 

•fOJ2353 

+O0013 

9.4958 

48  47  J 

-6.59 

-7.44 

-0.04 

18 

5055 

40.0549 

0.3020 

0.0207 

9.4881 

80  11.7 

-  1.83 

10.09 

0.69 

23 

5060 

-0.1112 

02946 

O0849 

9JS020 

111    84 

4-a37 

a94 

1.06 

28 

5065 

0.2533 

O2210 

0.0414 

9.5311 

139    4.3 

&29 

5.49 

1.02 

Oct. 

3 

5070 

0.3493 

40.1053 

O0402 

9.5654 

163    7.9 

6JB4 

-2.06 

0.78 

8 

5075 

0.3937 

-O.0265 

O0330 

9.5960 

183  4ao 

6.17 

4-0.41 

0.52 

13 

5080 

03918 

01557 

Oj0219 

9i£e52 

201  38.0 

5j08 

2.02 

Oi29 

18 

5085 

03510 

0J27D2 

40.0067 

9.6461 

217  39.9 

3j94 

3.03 

-0.10 

23 

5090 

0.2605 

0.3617 

-OL0055 

9.6602 

232  27.2 

2.85 

3.68 

+0.06 

28 

5095 

ai881 

04253 

0.0192 

9.6677 

246  31.4 

1.83 

4.11 

0.18 

Nov. 

2 

5100 

-0.0620 

0.4578 

0.0814 

9.6686 

260  19.3 

+  0.79 

4.40 

0.30 

7 

5105 

M0300 

O4570 

0.0414 

9.6631 

274  16.0 

-0.30 

4.57 

0.41 

12 

5110 

0.1396 

0.4218 

0.0481 

9.6509 

288  47.6 

1.52 

4.57 

0.52 

17 

5115 

02379 

03517 

0.0510 

9.6321 

304  2S.8 

2j94 

4.34 

0.63 

22 

5120 

03134 

0JM80 

0j0491 

9.6067 

321  40.8 

4^ 

3.67 

0.72 

27 

5125 

0;)587 

-A1187 

O0417 

9J5755 

34123.2 

%M 

+  2.18 

0.76 

Dee. 

2 

5130 

03466 

4O0271 

0.0287 

9.5411 

4  207 

SM 

-0j64 

0.67 

7 

5135 

02769 

01671 

-O0106 

9JK)95 

31    9.0 

isn 

4.85 

+0.30 

12 

5140 

40.1498 

0.2705 

40.0095 

9.^01 

61  24.0 

-4J94 

8.91 

-0.31 

■ 

17 

5145 

-O0132 

O3060 

0X072 

94813 

92  59.4 

4-042 

10.07 

0.89 

22 

5150 

01736 

0.2714 

0.0385 

9.5125 

122  55.8 

4J90 

7.66 

1.09 

27 

5155 

0.2984 

01774 

0.0417 

9.5449 

149  18.3 

6.74 

3J9 

.  0.94 

32 

5160 

0.3734 

40.0524 

0.0379 

9.5791 

171  52.0 

6.65 

-0.94 

0.68 

. 

37 

5165 

-0.3981 

-0.0817 

40.0288 

9.6097 

191  28.8 

+  5.73 

+  1.17 

-0.41 

VE] 

NfUS. 

1979. 

Julian 
Day. 

X. 

y- 

Z. 

* 

40.0416 

Log 
BadlM 
Vector. 

Loacitadeln 
Orbit 

1? 

—  —  «. 

)iO 

4790 

-0.6406 

40.3234 

9.8566 

153  14.2 

+20.94 

-10i57 

-1.36 

Jan. 

2 

4795 

0.6801 

0.2296 

0.0424 

9.8568 

161  20.7 

22.20 

7.50 

1.39 

7 

4800 

0.7063 

01315 

0.0425 

9.8570 

169  26.7 

23.01 

4.28 

1.38 

12 

4805 

0.7181 

+0.0307 

0.0417 

9.8573 

177  32.1 

23.35 

-  1.00 

1.35 

17 

4810 

0.7159 

-0.0707 

0.0400 

9.8576 

185  36.9 

23.24 

+  2i29 

1.30 

22 

4815 

0.6996 

O1708 

O0376 

9.8580 

193  40.8 

22.66 

5.53 

1^22 

27 

4820 

0.6695 

0.2674 

0.0345 

9.8584 

201  44.0 

21.62 

8.63 

1.U 

Feb. 

1 

4825 

0.6262 

0.3589 

O0307 

9.8588 

209  46.3 

20.16 

11.55 

0.99 

6 

4830 

0.5707 

04432 

0.0262 

9.8592 

217  47.6 

18.32 

14.23 

0.84 

11 

4835 

0.5040 

0.5190 

0.0212 

9.8596 

225  48.1 

16.14 

16i£) 

0.68 

16 

4840 

0.4275 

0.5846 

0.0158 

9.8600 

233  47.6 

13.65 

18^ 

0.50 

21 

4845 

0.3427 

0.6390 

0.0102 

9.8604 

241  46.3 

10.91 

20^ 

0.33 

26 

4850 

0.2512 

0.6808 

+0.0044 

9.8608 

249  44.1 

7.98 

21.62 

-0.14 

March  2  | 

4855 

0.1550 

0.7096 

-O.0016 

9.8611 

257  41J8 

4J)1 

2249 

+0.05 

7 

4860 

-0.0557 

0.7247 

0.0076 

9.8614 

265  37.5 

+  1.76 

22J92 

0.24 

12 

4865 

^.0447 

0.7257 

0.0133 

9.8617 

273  33J3 

-  1.41 

22.90 

0.42 

17 

4870 

01442 

0.7128 

0.0188 

9.8619 

281  28.4 

KM 

22.46 

0JS9 

22 

4875 

0.2409 

0.6864 

0.0240 

9.8621 

289  23J2 

7.58 

21.60 

0.76 

27 

4880 

0.3330 

0.6468 

0:0287 

9.8622 

297  17.6 

10.47 

20;«) 

0.90 

April 

1 

4885 

0.4188 

0.5949 

0.0328 

9.8623 

305  11.9 

iai6 

a 

18.69 

1.03 

6 

4890 

0.4965 

0.5316 

0.0863 

9.8623 

313    6.0 

15.61 

1071 

1.14 

11 

4895 

0.5648 

0.4.581 

0.0392 

9.6622 

321    0.2 

17.76 

14.41 

133 

16 

4900 

-10.6222 

-0.3757 

-0.0413 

9.8621 

328  54.^ 

-19.57 

4-11.81 

-1.30 

K0TK.-The  Epocb  li  the  SMOS^OOOth  d^jr  of  the  Jattaa  Feitod  ••  UIB,  Jalgr «h 
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VENUS. 

1878. 

JaliAn 
Day. 

X. 

y- 

Z. 

Radios 
Vector. 

Longitude  in 
Orbit 

X. 

z. 

1 

April  21 

!i40 

4905 

+0.6677 

-0.2861 

-0.0426 

9.8620 

336  49.3 

-21.08 

+  9.01 

+1^ 

26 

4910 

0.7005 

0.1911 

0.0430 

9.8618 

344  444 

22.10 

6.03 

1.35 

May   1 

4915 

0.7197 

-0.0924 

0.0427 

9.8615 

352  40.0 

22.74 

+  2.92 

1.35 

6 

4920 

0.7252 

+0.0079 

0.0415 

9.8612 

0  36.2 

22.96 

-0JSJ5 

1.32 

11 

4925 

0.7167 

0.1061 

0.0395 

9.8609 

8  33.1 

22.75 

3.43 

1.26 

16 

4930 

0.6943 

0.2061 

0.0368 

9.8605 

16  30.8 

22.10 

6.56 

1.17 

21 

4935 

0.6585 

0.3004 

0.0334 

9.8601 

24  29.3 

21.01 

9.59 

1.07 

26 

4940 

0.6099 

0.3889 

0.0293 

9.8597 

32  28.7 

19.51 

12.45 

0^ 

31 

4945 

0.5494 

0.4G97 

0.0246 

9.8593 

40  29.0 

17.63 

15.08 

0.79 

June   5 

4950 

0.478J 

0.5413 

0.0194 

9.8589 

48  30.1 

15.38 

17.42 

0.63 

10 

4955 

0.3977 

0.6023 

0.0139 

9.8585 

56  32.2 

12.83 

19.44 

a45 

15 

4960 

0.3093 

0.6515 

0.0081 

9.8581 

64  35i2 

10.01 

21.08 

0.26 

20 

4965 

0.2148 

0.6879 

-0.0022 

9.8577 

72  39.0 

a97 

22.31 

+0.07 

25 

4970 

0.1162 

0.7106 

+0.0038 

9.8574 

80  43.6 

a78 

23.11 

-D.12 

ao 

4975 

40.0152 

0.7194 

0.0096 

9.8571 

88  48.9 

-  0.50 

23.43 

0.32 

July   5 

4960 

-0.0861 

0.7138 

0.0155 

9.8568 

96  54.8 

+  2.81 

23.30 

0.50 

10 

4985 

0.1857 

0.6942 

0.0209 

9.8566 

105  1.2 

6.06 

22.69 

0.68 

15 

4990 

0.2816 

0.6607 

0.0259 

9.8565 

113  8.0 

9iK) 

21.61 

0.85 

20 

4995 

0.3719 

0.6141 

0.0304 

9.8564 

121  15.1 

12.16 

20.10 

1.00 

25 

5000 

0.4547 

0.5552 

0.0342 

9.8564 

129  22.3 

14.88 

18.18 

1.12 

30 

5005 

0.5286 

0.4852 

0.0375 

9.8564 

137  29.5 

17.30 

15.88 

1.23  ! 

Auff.  '  4 

5010 

0.5919 

0.4056 

0.0399 

9.8565 

145  36.6 

19.36 

13.26 

1^1 

9 

5015 

0.6434 

0.3180 

0.0416 

9.8566 

153  43.4 

21.03 

10.39 

1.36 

14 

5020 

0.6821 

0.2240 

0.0425 

9.8568 

161  49.9 

22.26 

7.31 

1.39  1 

19 

5025 

0.7073 

0.1255 

0.0425 

9.8571 

169  55.9 

23.04 

4.09 

1.38  ' 

24 

5030 

0.7184 

+0.0246 

0.0416 

9.8574 

178  1.2 

23.36 

-0.80 

1^ 

29 

5035 

0.7154 

-0.0768 

0.0399 

9.8577 

186  5.9 

23.21 

+  2.50 

IJK)  1 

Sept.  3 

5040 

0.6982 

0.1767 

0.0375 

9.8580 

194  9.8 

22.60 

5.73 

1.21 

8 

5045 

0.6673 

0.2732 

0.0343 

9.8584 

202  12.9 

21.55 

8.82 

1.11 

13 

5050 

0.6232 

* 

0.3642 

0.0304 

9.8588 

210  15.1 

20.06 

11.72 

0.98 

18 

5055 

0.5670 

0.4481 

0.0259 

9.8592 

218  16.4 

18iM) 

14.38 

0.83 

23 

5060 

0.4997 

0.5233 

0.0210 

9.8596 

226  16.8 

16.00 

16.75 

0.68 

28 

5065 

0.4227 

0.5883 

0.0156 

9.8600 

234  16.3 

13.49 

18.78 

0.50 

Oct   3 

5070 

0.3374 

0.6419 

0.0099 

9.8604 

242  14.9 

10.73 

20.43 

0.31 

8 

5075 

0.2456 

0.6831 

+0.0040 

9.cXJUo 

2.W  12.7 

7.79 

21.69 

-0.13 

13 

5080 

0.1491 

0.7110 

-O.O02O 

9.8612 

258  9.7 

4.72 

22.53 

^.06 

18 

5085 

-0.0497 

0.7251 

0.0079 

9.8615 

266  6.0 

+  1.57 

22.93 

0.25 

23 

5090 

+0.0506 

0.7253 

0.0136 

9.8617 

274  1.7 

-  1.60 

22.89 

0.43 

28 

5095 

0.1501 

0.7117 

0.0191 

9.8619 

281  56.8 

4.73 

22.43 

0.6J 

Nov.  2 

5100 

0J2466 

0.6845 

0.0243 

9.8621 

289  51.5 

7.76 

21M 

0.7u 

7 

5105 

0.3384 

0.6440 

0.0290 

9.8622 

297  46.0 

10.63 

20.25 

Oi)l 

12 

5110 

0.4237 

0.5913 

0.0831 

9.8623 

305  40.2 

13.31 

18.59 

1.04 

17 

5115 

0.5009 

0.5273 

0.0866 

9.8623 

313  34.4 

15.74 

16.58 

1.15 

22 

5120 

0.5685 

0.4532 

0.0393 

9.8622 

321  28.6 

17.87 

14.25 

li» 

27 

5125 

0.6253 

0.3704 

0.0414 

9.8621 

329  23.0 

19.68 

11.66 

1.30 

Dec.   2 

5130 

0.6701 

0.2805 

0.0426 

9.8619 

337  17.7 

21.12 

8.84 

1.^ 

7 

5135 

0.7020 

0.1852 

0.0430 

9.8617 

345  12.9 

22.16 

5.85 

1.35 

12 

5140 

0.7205 

-0.0864 

0.0426 

9.8615 

353  8.5 

22.78 

+  2.73 

i.a5 

17 

5145 

0.7251 

+0.0140 

0.0414 

9.8612 

1  4.8 

22.97 

-0.44 

1-31 

22 

5150 

0.7157 

0.1142 

0.0394 

9.8609 

9  1.7 

22.72 

3.62 

IJK5 

27 

5155 

0.6925 

0.2122 

0.0366 

9.8605 

16  59.5 

22.04 

6.75 

1.16 

32 

5160 

+0.6559 

+0.3062 

-0.0331 

9.8601 

24  58.0 

-20.93 

1  -9.77 

+1.06 

MOTE.-.The  Epoeh  it  the  S406,000th  day  of  the  Jaltan  Perold  »  1879.  July  SOL 
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THE   EARTH. 


1S7S. 

Julian 
Day. 

X, 

y- 

Z. 

Log 
Radios 
Vector. 

240 

4790 

-0.1131 

+0i)768 

0.0000 

9.9927 

Jan.   7 

4800 

0.2842 

0.9415 

9.9927 

17 

4810 

0.4464 

0.8769 

9.9929 

27 

4820 

0.5948 

0.7851 

9.9934 

Feb.   6 

4830 

0.7249 

0.6690 

- 

9.9941 

16 

4840 

0.8327 

0.5324 

9.9949 

26 

4850 

0.9150 

0.3795 

9.9959 

fifarch  7 

4860 

0.9696 

0.2151 

9.9970 

17 

4870 

0.9950 

+0.0442 

9.9982 

27 

4880 

0.9906 

-0.1280 

9.9994 

April  6 

4890 

0i>570 

0.2965 

0.0007 

16 

4900 

0.8951 

0.4562 

0.0019 

26 

4910 

0.8071 

0.6026 

0.0031 

May   6 

4920 

0.6958 

0.7317 

0.0042 

16 

4930 

0.5646 

0.8397 

0.0051 

26 

4940 

0.4172 

0.9238 

0.0059 

June  5 

4950 

0.2580 

0.9818 

0.0065 

15 

4960 

-0.0916 

1.0120 

0.0069 

25 

4970 

+0.0775 

1.0137 

0.0072 

July   5 

4960 

0J2442 

0i^869 

0.0072 

15 

4990 

0.4041 

0i»24 

0.0070 

25 

5000 

0.5528 

0.8517 

0.0067 

Aug.  4 

5010 

0.6859 

0.7471 

0.0061 

14 

5020 

0.7995 

0.6213 

0.0054 

24 

5030 

0.8903 

0.4778 

0.0045 

Sept.  3 

5040 

0.9557 

0.3207 

0.0035 

13 

5050 

0.9934 

-0.1543 

0.0023 

23 

5060 

1.0024 

+0.0167 

0.0011 

Oct   3 

5070 

0.9820 

0.1872 

9.9999 

13 

5080 

0.9326 

0.3520 

k7.«7&700 

23 

5090 

0.8555 

0.5063 

9.9974 

Nov.   2 

5100 

0.7527 

0.6455 

9.9963 

12 

5110 

0.6270 

0.7651 

9.9952 

22 

5120 

0.4821 

0.8614 

9.9943 

Dec.   2 

5130 

0.3225 

0.9312 

9.9937 

12 

5140 

+0.1529 

0.9723 

9.9931 

22 

5150 

-0.0214 

0.9634 

9.9928 

32 

5160 

-0.1950 

+0.9639 

0.0000 

9.9927 

Dgit 

Orl 


Loogitade  in 
trbit 


96  36.3 
]06  47.9 
116  59.1 
127  9.3 
137  18.0 

147  24.6 
157  28.5 
167  29.5 
177  27.4 
187  21.9 

197  13.0 
207  0.6 
216  45.0 
226  26.5 
236    5.3 

245  41.8 
255  16.5 
264  49.8 
274  22.1 
283  5:3i) 

293  26.0 
302  58i) 
312  33.1 
322  9.0 
331  47.0 

341  27.5 

351  10.8 

0  57.4 

10  47.5 

20  40.9 

30  37.6 
40  37.5 
50  40.4 
60  46.1 
70  54.2 


81 

91 

101 


4.0 
14.7 
26.4 


X. 


+   1.59 

a99 

6i25 

8.30 

10.07 

11.51 
12.56 
13.21 
13.44 
13.27 

12.71 

11.78 

10.54 

9.02 

7*27 

5.34 

3.29 

+  1.17 

-  0.98 

3.10 

5.14 

7.06 

8.79 

10.28 

11.51 

12.45 
13.05 
13.27 
13.11 
12.56 

11.62 

10.30 

8.64 

a69 

4.50 

-2.14 
+  0.30 
+  2.74 


-13.71 

13.21 

12.28 

10.96 

9.30 

7.36 

5J21 

2.93 

-0.60 

+  1.71 

3.94 
6.01 

7.87 

9.48 

10.82 

11.84 
12.52 
12.87 
12.87 
12.53 

11.85 

10.85 

9.56 

7.98 

6.18 

4.18 

+  2.03 

-0.22 

2.50 

4.74 

6.87 

8.83 

,10.55 

11.95 

12.98 

ia61 

13.79 

-13.52 


—  z. 


0.00 


0.00 


MARS. 


1879. 


Jan. 


7 
17 
27 


Feb.  6 
16 
26 

March  7 


Julian 
Day. 

X. 

y- 

Z. 

Log 
Badins 
Vector. 

240 

4790 
4800 
4810 
4820 

4830 
4840 
4850 
4860 

+1.2238 
1.2875 
1.3368 
1.3711 

1.3902 

1.3941 

1.3830 

+1.3570 

-0.6395 
0.5003 
0.3556 
0.2070 

-0.0560 

+0.0955 

0.2460 

+0.3939 

-0.0433 
0.0419 
0.0400 
0.0376 

0.0349 

0.0317 

0.0282 

-0.0244 

0.1404 
0.1405 
0.1411 
0.1421 

0.1436 
0.1454 
0.1476 
0.1602 

Loogitade  in 
Orbit 


332  24.6 
338  45.3 
345  5.4 
351  24.1 

357  40.6 

3  54J2 

10    4.4 

16  105 


z. 

1^ 


-0.82 
0.86 
0.89 
Oi)l 

Oi)l 
0.90 
0.88 

-  o.a5 


+  0.43 
0.33 
0.24 
0.14 

+  0.04 

-  0.06 
0.16 

-  0.25 


z. 


+0.03 
0.03 
0.03 
0.02 

0.02 

0.02 

0.02 

+0.02 


MMMNMMiHH 


HOTB.— The  Epoch  is  the  d4O5.00OUa  day  of  the  Jnliaa  Period  — 187»,  Jnly  9& 


406   HEUOCENTRIC  COORDINATES. 


r 

MARS. 

1979. 

Julian 
Day. 

X, 

y- 

z. 

Badiof 
Veetor. 

Longitude  in 
Orbtt. 

—  —  X. 

z. 

1 

Match  17 

240 

4870 

^1.3168 

+0J377 

-0.0204 

0.1531 

22  12.0 

-0.81 

-0.33 

+0.01 

27 

4880 

1.2632 

0.6760 

0.0161 

0.1562 

28    8.6 

0.76 

0.41 

0.01 

April 

6 

4890 

1.1968 

0.8075 

0.0117 

0.1595 

34    0.0 

0.70 

0.47 

40.01 

16 

4900 

1.1187 

0.9310 

0.0072 

0.1630 

39  45.9 

0.64 

0.53 

0.00 

26 

4910 

1J0S98 

1.0456 

-Oj0026 

ai666 

45  26.1 

0.58 

0.58 

OjOO 

May 

6 

4920 

0.9313 

1.1505 

40.0020 

0.1703 

51    0.7 

0.51 

0.63 

0.00 

16  J 

4930 

0.8243 

1.2449 

0.0066 

0.1741 

56  29.5 

0.44 

0.67 

0.00 

26 

4940 

0.7100 

1.3282 

0.0112 

0.1779 

61  52.7 

0.37 

0.69 

-0.01 

June 

5 

4950 

0.5895 

1.4000 

0.0157 

0.1816 

€7  10.4 

0.30 

0.71 

0.01 

15 

4960 

0.4641 

1.4600 

0.0200 

0.1853 

72  22.7 

0J» 

0.72 

0.01 

25 

4970 

0.3348 

1.5080 

OJOUl 

0.1889 

77  29.7 

0.16 

a72 

0.01 

July 

5 

4980 

0.2028 

1.5439 

0.0281 

0.1924 

82  31.7 

0.09 

0.72 

0.01 

15 

4990 

^.0693 

1.5677 

0.0318 

0.1958 

87  29.0 

-0.03 

0.72 

0.01 

25 

5000 

-0.0648 

1.5795 

0.0353 

0.1990 

92  21.8 

+0.03 

0.71 

0.02 

Aug. 

4 

5010 

0.1984 

1.5796 

0j0386 

0.2021 

97  10.5 

OJ09 

0.69 

0.02 

14 

5020 

0.3306 

1.5680 

0.0415 

0.2049 

101  55J2 

0.14 

0.67 

0.02 

24 

5030 

0.4604 

1.5452 

0.0442 

0.2076 

106  36.2 

0.19 

0.65 

0.02 

Sept. 

3 

5040 

0.5869 

1.5115 

0.0465 

0.2101 

111  14.0 

0.24 

0.63 

0.02 

13 

5050 

0.7094 

1.4673 

0.0485 

0J2123 

115  48.8 

0.29 

0.60 

ao2 

23 

5060 

0.8270 

1.4131 

0.0502 

0J2143 

120  20.9 

0.33 

0.57 

ao2 

Oct. 

3 

5070 

0.9391 

1.3494 

0.0516 

0.2161 

124  50.6 

0.37 

0.54 

0.02 

13 

5080 

1.0449 

1.2768 

0.0526 

0.2177 

129  18.2 

0.41 

0.50 

0.02 

23 

5090 

1.1439 

1.1957 

0.0533 

0J2190 

133  44i2 

0.44 

0.47 

0.02 

Nov. 

2 

5100 

1.2355 

1.1068 

ojosae 

0.2200 

138    8.7 

0.48 

0.43 

0.02 

12 

5110 

1.3190 

1.0108 

0.0536 

0.2208 

142  32.0 

0.51 

0.39 

0.02 

22 

5120 

1.3941 

0.9083 

0.0532 

0.2213 

146  54.6 

0.53 

0.35 

0.02 

Dec. 

2 

5130 

1.4602 

0.7999 

0.0525 

0.2216 

151  16.7 

0.56 

0.31 

0.02 

12 

5140 

1.5169 

0.6864 

0.0514 

0.2216 

155  38.6 

0.58 

0J» 

0.02 

22 

5150 

1.5640 

0.5686 

0.0500 

0.2214 

160    0.6 

0.60 

Oi22 

0.02 

32 

5160 

-1.6010 

40.4471 

40.0483 

0.2209 

164  23.1 

+0.61 

-0.17 

-O.02 

JUPI 

TER. 

{ 

1978. 

Julian 
Day. 

X. 

y- 

Z. 
40.02965 

Log 
Radioa 
Vector. 

0.71884 

Longitude  in 
OrWt. 

X, 

«» 

y- 

^ 

t" 

4790 

-2.06046 

44.80273 

11^  25  30 

465.55 

-151.34 

-Oi« 

Jan 

7 

4800 

2.15039 

4.77578 

0.03133 

0.71914 

114  14  40 

67.62 

150.18 

OiK> 

17 

4810 

2.21989 

4.74784 

0.03300 

0.71944 

115    3  46 

69.66 

148i» 

1.04 

27 

4820 

2.28892 

4.71892 

0.03467 

0.71973 

115  52  48 

71.68 

147.78 

i.a* 

Feb. 

6 

4830 

2.35748 

4.68903 

0.03632 

0.72003 

116  41  46 

73.68 

146.51 

1.14 

16 

4840 

2.42556 

4.65818 

0.08797 

0.72032 

117  30  39 

75.65 

145^28 

1.18 

26 

4850 

2.49314 

4.62639 

0.03961 

0.72062 

118  19  28 

77.60 

144.00 

1.23 

Marcl] 

I  7 

4860 

2.56022 

4.59365 

0.04125 

0.72091 

119    8  15 

79.53 

142.69 

IJW 

17 

4870 

2.62678 

4.55997 

0.04287 

0.72120 

119  56  57 

81.43 

141.36 

1.33 

87 

4880 

2.69280 

4.52536 

0.04449 

0.72149 

120  45  35 

83.31 

140.01 

1.38 

April 

6 

4890 

2.75827 

4.48984 

0.04610 

0.72178 

121  34    9 

85.17 

138.64 

1.43 

16 

4900 

2.82319 

4.45341 

0.04770 

0.72207 

122  22  40 

87.00 

137.24 

1.47 

26 

4910 

2.88754 

4.41608 

0.04928 

0.72235 

123  11    6 

88.81 

135.82 

1.5> 

May 

6 

4920 

2.95130 

4^786 

0.05086 

0.72263 

123  59  29 

90.59 

134.38 

IM 

w 

16 

4930 

-3.01447 

f4.33876 

f0.05243 

0.72292 

124  47  48 

492.35 

-132iW 

-i.ta 

Hi 

)T&«<-The  E 

ipoeb  ia  tho  S 

M05,000tli  (\j 

%Y  of  tba  Jn 

Uan  Period  «  U 

rTS,  July  ^ 

* 

H£MO€£KTHIC  COdRBMATiaSL   4^7 


JUPITEK. 


1878. 


May  26 

June  5 

15 

25 

July  5 

]5 
25 
Aug.  4 
14 
24 

Sept.  3 
13 
23 

Oct.  3 
13 

23 

Nov.  2 

12 

22 

Dec.  2 
12 
22 
32 


Julian 
Day. 


240 

4iM0 
4950 
4S60 
4970 
4980 

4990 
5000 
5010 
5020 
5030 

5040 
5050 
5060 
5070 
5080 

5090 
5100 
5110 
5120 

5130 
5140 
5150 
5160 


-3.07703 
3.13898 
3.20030 
3.26099 
3.32103 

3.38040 
3.43910 
a49713 
3.55446 
3.61109 

3.66700 
3.72219 
3.77665 
3.83038 
3.88335 

3.93556 
3.98700 
4.03767 
4.08755 

4.13664 

4.18493 

4.23242 

-4.27909 


y- 


+4.29878 
4.25795 
4.21627 
4.17375 
4.13040 

4.08623 
4.04124 
3.99545 
3.94888 
3.90152 

3.85339 
3.80450 
3.75487 
3.70450 
3.65340 

3.60159 
3.54908 
3.49588 
3.44200 

3.38746 
3.33226 
.27641 


Z. 


+0.05399 
0.05554 
0.05708 
0.05860 
0.06011 

0.06161 
0.06310 
0.06458 
0.06604 
0.06749 

0.06893 
0.07035 
0.07176 
0.07316 
0.07454 

0.07591 
0.07726 
0.07860 
0.07992 

0.08123 
0.08252 
0.08379 


Log 

Rodlnv 
Vector. 


0.72320 
0.72347 
0.72375 
0.72403 
0.72430 

0.72457 
0.72484 
0.72511 
0.72537 
0.72563 

0.72589 
0.72615 
0.72641 
0.72666 
0.72691 

0.72716 
0.72741 
0.72765 
0.72789 

0.72813 
0.72837 
0.72860 


Longltade  in 
Orbit. 


43.219941+0.085051  0.72883 


Q  I         II 

125  36  3 

126  24  14 

127  12  22 

128  0  26 

128  48  26 

129  36  23 

130  24  16 

131  12  6 

131  59  52 

132  47  35 

133  35  14 

134  22  50 

135  10  23 

135  57  52 

136  45  17 

137  32  40 

138  19  59 

139  7  15 

139  54  28 

140  41  38 

141  28  44 

142  15  48 

143  2  48 


X. 


f- 94.08 
95.79 
97.48 
99.14 

100.77 

102.38 
103.97 
105.53 
107.06 
108.57 

110.05 
111.51 
112.94 
114.35 
115.73 

117.08 
118.41 
119.71 
120.99 

122.24 

123.47 

124.67 

+125.84 


1^'^ 


-131.44 
129.94 
128.42 
126.88 
125.33 

123.76 
122.17 
120.56 
118.94 
117.30 

115.65 
113.98 
112.29 
110.59 

108.88 

107.15 
105.41 
103.65 
101.88 

100.10 

96.31 

96.51 

-94.69 


If- 

—  2. 


-1.65 
1.70 
1.74 
1.79 
1.83 

1.87 
1.91 
1.95 
1.99 
2.03 

2.07 
2.11 
2.15 
2.19 
2.22 

2.26 
2.29 
2.33 
2.36 


N 


2.40 
2.43 
2.47 
2.50 


SATURN. 


1978. 

Jnllan 
Day. 

X. 

y- 

z. 

Log 
Radial 
Vector. 

S40 

4790 

L2.IO673 

-9.81846 

+0.07924 

1.00183 

Jan.  7 

4800 

2.15816 

9.80675 

0.07698 

1.00181 

17 

4810 

2.20952 

9.79476 

0.07471 

1.00178 

27 

4820 

2.26082 

9.78248 

0.07245 

1.00176 

Feb.  6 

4830 

2.31206 

9.76992 

0.07018 

1.00173 

16 

4840 

2.36323 

9.75707 

0.06791 

1.00171 

26 

4850 

2.41433 

9.74394 

0.065G4 

1.00168 

March  7 

4860 

2.46536 

9.73052 

0.06337 

1.00165 

17 

4870 

2.51631 

9.71682 

0.06110 

1.00163 

27 

4880 

2.56719 

9.70284 

0.05883 

1.00160 

April  6 

4890 

2.61800 

9.68857 

0.05655 

1.00157 

16 

4900 

2.66873 

9.67402 

0.05427 

1.00154 

26 

4910 

2.71938 

9.65919 

0.05199 

1.00151 

May  6 

4920 

2.76996 

9.64408 

0.04971 

1.00148 

16 

4930 

2.82046 

9.62868 

0.04742 

1.00145 

26 

4940 

2.87088 

9.61300 

0.04514 

1.00141 

June  5 

4950 

2i)2121 

9.59704 

0.04285 

1.00136 

15 

4960 

2.97146 

9.58079 

0.04056 

1.00135 

25 

4970 

3.02162 

9.56426 

0.03827 

1.00131 

July  5 

4980 

3.07170 

9.54745 

0.03598 

1.00126 

15 

4990 

3.12168 

9.53037 

0.03369 

1.00124 

25 

5000 

4;il7157 

-9.51301 

+0.0:n40 

1.00121 

Longitude  In 
Orbit. 


282 


6  2 
28224  6 

282  42  11 

283  0  15 
283  18  20 

283  36  25 

283  54  30 

284  12  35 
284  30  40 

284  48  45 

265  6  51 

285  24  57 

285  43  3 

286  1  9 
286  19  15 

286  37  21 

286  55  28 

287  13  34 

287  31  41 

267  49  48 

288  7  56 
288  26  3 


«3 


X. 


-2.81 
2.88 
2A5 
3.02 
3.09 

3.16 
3.23 
3.30 
3.36 
3.43 

3.50 
3.57 
3.64 
3.71 
3.78 

3.85 
3.91 
3.98 
4.05 
4.12 

4.18 
-4.25 


^ 


y- 


+13.11 
13.10 
13.08 
13.07 
13.05 

13.04 
13.02 

laoi 

12il9 
12.96 

12Jd6 
12.94 
12.92 
12i)l 
12.89 

12.87 
12.85 
12.84 
12.82 

12.80 

12.78 
+12.7(5 


-0.11 
0.10 
0.10 
0.10 
0.09 

0.09 
0.09 
0.09 
0.08 
0.08 

0.08 
0.07 
0.07 
0.07 
0^ 

0.06 
0.06 
0.06 
0.05 
0.C5 

0.C5 
-0.04 


NOTt:.-*Thir  Kkocb  id  tfae  :?4^,U0c}tli  day  of  the  JoHaa  Pcrukl  =±  187S,  July  SSi 
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SATURN. 


1878. 


Aug.  4 
14 
24 

Sept.   3 

13 

23 

Oct     3 

13 

23 

Nov.    2 

12 

22 


Dec. 


2 

12 
22 
32 


X. 


Julian 
Day. 

240" 

5010 
5020 
5030 
5040 

5050 
5060 
5070 
5080 

5090 
5100 
5110 
5120 

5130 
5140 
5150 
5160 1+3.95627 


43.22137 
3.27107 
3.32068 
3.37019 

2.41961 
3.468a3 
3.51814 
3.56725 

3.61626 
a66516 
a71396 
3.76265 

3.81122 

3.85968 
3.90803 


y- 


-9.49537 
9.47745 
9.45926 
9.44079 

9.42204 
9.40301 
9.38371 
9.36413 

9.34427 
9.32414 
9.30374 
9.28307 

9.26212 

9.24090 

9.21941 

-9.19765 


Z. 


+0.02910 
0.02681 
0.02451 
0.02222 

0.01992 
0.01763 
0.01533 
0.01304 

0.01074 
0.00844 
0.00614 
0.00384 

+0.00154 

-0.00076 

0.00306 

-0.00536 


Log 
Radina 
Vector. 


1.00117 
1.00113 
1.00109 
1.00106 

1.00102 
1.00098 
1.00093 
1.00089 

1.00085 
1.00081 
1.00077 
1.00072 

1.00068 
1.00063 
1.00059 
1.00054 


Longitude  in 
Orbit. 


// 


288  44  11 

289  2  19 
289  20  27 
289  38  a5 

289  56  43 

290  14  52 
290  33    1 

290  51  10 

291  9  19 
291  27  29 

291  45  39 

292  3  49 

292  21  59 
292  40    9 

292  58  20 

293  16  31 


—  X. 


-4.32 
4.39 
4.46 
4JS3 

4.59 
4.66 
4.73 
4.80 

4.86 
4i» 
4.99 
5.06 

5.13 

5J») 

5id6 

^.33 


+12.74 
12.72 
12.69 
12.67 

12.65 
12.63 
12.61 
12.59 

12.56 
12.54 
12.51 
12.49 

12.47 

12.44 

12.41 

+12.39 


—  t. 


-0.04 
0.04 
0.03 
0.03 

0.03 
0.02 
0.02 
0.02 

0J91 

0.01 

0.01 

-0.01 

0.00 

0.00 

0.00 

+0.01 


URANUS. 


1872. 

Julian 
Day. 

240 

Jan.     7 

4800 

Feb.  16 

4840 

Mar.  27 

4880 

May     6 

4920 

June  15 

4960 

July  25 

5000 

Sept   3 

5040 

Oct  13 

5080 

Nov.  22 

5120 

Dec.  32 

.  5160 1 

X. 


-9.01878 
9.15773 
9.29600 
9.43357 
9.57043 

9.70657 

9.84199 

9JI7666 

10.11058 

10.24373 


y- 


+1^25082 
16.16646 
16.08087 
15.99407 

15.90611 

• 

15.81696 
15.72663 
15.63510 
15.54240 
+15.44853 


Log 

z. 

Radlnt 

Vector. 

+0.18029 

1.26920 

0.18176 

1.26908 

0.18321 

1.26894 

0.18465 

1.26881 

0.18609 

1.26868 

0.18752 

1.26855 

0.1885r2 

1.26842 

0.19031 

1.26830 

0.19168 

1.26817 

+0.19304 

1.26804 

«» 

•8 

Longitude  in 
Orbit. 

o         /       «l 

119    1  45 

+0.27 

-0.48 

119  31  48 

0.27 

0.48 

120    1  52 

0.28 

0.48 

120  31  58 

OJ28 

0.47 

121    2    4 

0.28 

0.47 

121  32  12 

OJ29 

0.47 

122    2  20 

0.29 

0.47 

122  32  30 

0.29 

0.46 

123    2  41 

0.30 

0.46 

123  32  52 

+0.30 

-0.46 

2. 


-0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
-0.01 


NEPTUNE. 


1872. 

Julian 
Day. 

X. 

y- 

Z. 

Log 
Radiui 
Vector 

240 

Jan.     7 

4800 

+27.4100 

+11.7338 

-0.8861 

1.47465 

Feb.  16 

4840 

27.3596 

11.8499 

0.8872 

1.47464 

Mar.  27 

4880 

27.3086 

11.9657 

0.8883 

1.47463 

May     6 

4920 

27.2571 

12.0813 

0.8894 

1.47462 

June  15 

4960 

27.2050 

12.1966 

0.8905 

1.47461 

July  25 

5000 

27.1525 

12.3117 

0.8915 

1.47461 

Sept   3 

5040 

27.0995 

12.4266 

0.8926 

1.47460 

Oct   13 

5080 

27.0460 

12.5412 

0.8936 

1.47459 

Nov.  22 

5120 

26.9920 

12.6556 

0.8947 

1.47458 

Dec.  :)2 

5160 

+26.9376 

+12.7698 

-0.8957 

1.47457 

Longitude  in 
Orbit. 


23  11.0 

23  25.6 
23  40.2 

23  54.7 

24  9.3 

24  23.9 
24  38.5 

24  53.1 

25  7.7 
25  22.2 


-.2. 


-0.26 
0.26 
0.26 
0.26 
0J26 

0.26 
0.26 
0.26 
0.26 
-0.26 


y. 


-0.11 
0.11 
0.11 
0.11 
0.12 

0.12 
0.12 
0.12 
0.12 
-0.12 


—  2. 


+0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
+0.01 


NOTX.— The  Enoch  if  the  3405^ 000th  day  of  the  Julian  Period  *«  1879,  July  S& 
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INCLINATIONS  AND  NODES. 


PlaiMt. 

IneUnationu 

Inereaie  la  100 
Dayi. 

Jjongltade  of 
Aieending  Node. 

Inerease  la  100 
DajM. 

Mercury      .     .     , 

o         i        II 

7    0    9.8 

+0.01947 

46  49    3 

+li'.643 

• 

Venu*     .     . 

3  23  35.4 

+0.01196 

75  33    5 

9.004 

Mai^       .     . 

1  51     1.8 

—0.00586 

48  34    2 

7.585 

Jupiter    .     , 

1  18  35.1 

—0.06189 

99    7  16 

9.402 

Saturn    .     . 

2  29  19.2 

0.03824 

112  30  56 

8.425 

Uranus   .     , 

0  46  30.2 

+0.00835 

73  20  59 

4.898 

Neptune 

1  46  54.3 

—0.09020 

130  22  29 

+10.885 

NOTI.— TlM  Epoch  to  the  9406^00001  day  of  the  JoUaa  Period  » 1873,  July  2S. 


MASSES.    QuM's^l. 


Flaaet 


Mercury    .    . 


Venus 


The  Earth    . 


Man 


Jupiter 


Saturn  . 


Uranua 


Neptune   . 


4865751 


390000 


354996 


2680637 


1047.879±J»5 


».000  000  206 


^000  002  564 


».000  002  817 


'.000  000  373 


».000  954  308 


3501.6 


24905 


1 


18780 


=.000  285  584 


».000  040  153 


>.000  053  248 


X40f.ofllMi. 


93.31285 


94.40893 


94.44985 


93.57176 


96.979689 


96.455733 


95.60371 


95.72630 


Authority. 


£hcke,  a.  a*.,  No.  443. 


Le  Verrisr,  I%6or»  de  Jtferc,  p.  115. 


Le  Verrier,  J%6or,  de  Mtre^  p.  26. 


BuncKHARDT,  Conn,  des  Tempt^y  1816| 
p.  343. 

BstsBL,  Die  Maste  des  Jitpiier,  p.  64. 


Bbbbel,  Comptes  Rendus,  1K41. 


Lamont,  Mem.  Ast.  Soe.^  Vol.  XI.  p.  54. 


Pbirce,  Am.  Ac.  Proc.^  Vol.  I.  p.  333. 
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410  ECL.IPSBS,  1873 


ECLIPSES  IN  1872. 


In  the  year  1872  there  will  be  four  Eclipses;  two  of  the  Sun,  and  two  of  the  Moon. 

I.  A  Partial  Eclipse  of  the  Moon,  May  22,  1872,  invisible  at  Washington,  with  the 

following  elements: 

d  h    m     ■ 
Washington  mean  time  of  j  in  Right  Ascension,  May  22  5  39  14.1. 

h     m       I  ■ 

Sun's  Right  Ascension        3  59  54.67        Hourly  Motion  10.05 

Moon's  Right  Ascension    15  59  54.67  ''  «'  148.67 

Sun's  Declination            +20  35  27.0  Hourly  Motion  +  0  28.7 

Moon's  Declination          --19  35  11.6             ''          ''  —10  29.3 

Sun's  Equa.  Hor.  Par.                     8.5  True  Semidiameter  15  49.7 

Moon's  Equa.  Hor.  Par.           60     1.9             "          "  16  20.7 

From  these  elements  may  be  deduced  the  following  results : — 

d       h     m 

Moon  enters  Penumbra,  May  22    4     1.5  Washington  mean  time. 
Moon  enters  Shadow  22    5  32.1  ''  ^ 

Middle  of  the  Eclipse  22    6  10.2  ''  '« 

Moon  leaves  Shadow  22    6  48.4  ''  '« 

Moon  leaves  Penumbra  22    8  19.0  *^  «' 

First  contact  of  Shadow  with  Moon's  limb  176^  from  north  point  towards  the  East, 
when  the  Moon  is  in  the  zenith  in  longitude  263^  58^  West  from  Washington,  and  in 
latitude  19''  41'  South. 

Last  contact  of  Shadow  with  Moon's  limb  142*^  from  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith  in  longitude  282^  19^  West  from  Washington,  and  in 
latitude  19""  54'  South. 

Magnitude  of  Eclipse  =  0.121  (Moon's  diameter  s  I). 

II.  An  Annular  Eclipse  of  the  Sun,  June  5,  1872,  invisible  at  Washington,  with  the 
following  elements : 

d      h      m       I 

Washington  mean  time  of  i  in  Right  Ascension,  June  5  10  19  16.1. 

h      m       I 

Sun's  and  Moon's  R.  A.      4  57  46.23 

Sun's  Declination  +22  41    f  ,8 

Moon's  Declination  +22  58  21.0 

Sun's  Equa.  Hor.  Par.  8.4 

Moon's  Equa.  Hor.  Par.  54  39.1 

From  these  elements  may  be  deduced  the  following  results : — 

Eclipse  begins  on  the  Earth  June  5^  7^  12''.6,  Washington  mean  Ume,  in  longi* 
tude  198^  22'.7  West  from  Washington,  and  in  latitude  0*"  28^.4  South. 

Central  Eclipse  begins  on  the  Earth  S^  20°'.5,  in  longitude  217*"  54M  West  from 
Washington,  and  in  latitude  &*  40^.4  North. 

Central  Eclipse  at  Noon  10^  19".3,  in  longitude  155''  13^.6  West  from  Washington, 
and  in  latitude  41''  19^.0  North. 

Central  Eclipse  ends  on  the  Earth  12^  2°'.8,  in  longitude  78^*  36^.9  West  from 
Washington,  and  in  latitude  27^  29^.9  North. 

Eclipse  ends  on  the  Earth  13^  10°'.7,  in  longitude  98*"  4r.3  West  from  Washington, 
and  in  latitude  2^  27'.9  North. 


Hourly  Motions 

10.31  and  129.29 

Hourly  Motion 

+0  15.3 

ti                 u 

+6    0.2 

True  Semidiameter 

15  47.6 

H                  44 

14  52.8 

ECLIPSES,    1872. 
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OinUllES  AND  PATH  OP  THE  FEmiHBBA,  ASD  THE  CENTBAL  USE 
OP  TBE  ANNIILAB  ECLIPSE  OP  JCHE  9,  ISn. 


419 


$:€L.IP8£S  187d. 


DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 

WadL 
M.  Time. 

A. 

n. 

c« 

logE. 

logF. 

loffG. 

loffU. 

A* 

h   m 

9.96 

9.96 

+9.58 

+9.59 

O    #    «r 

7  10 

-1.58447 

+0.54388 

-0.58092 

5910 

4234 

1148 

0749 

107  54  43.4 

7  20 

1.50078 

0.56165 

0.56320 

5908 

4232 

1160 

0761 

110  24  43.0 

7  30 

1.41709 

0.57941 

0.54549 

5905 

4230 

1173 

0773 

112  54  42.6 

7  40 

1.33339 

a59716 

0.52779 

5903 

4228 

1185 

0785 

115  24  42.3 

7  50 

1.24969 

0.61490 

0.51009 

5901 

4226 

1197 

0797 

117  54  41.9 

8  0 

1.16599 

0.63262 

0.49240 

5899 

4a2Z 

1210 

0809 

120  24  41.5 

8  10 

1.08229 

0.65034 

0.47472 

5897 

4221 

1222 

0821 

122  54  41.2 

8  20 

0.99858 

0.66805 

0.45704 

5895 

4219 

1234 

0833 

125  24  40.8 

8  30 

0.91487 

0.68575 

0.43937 

5893 

4217 

1247 

0845 

127  54  40.4 

8  40 

0.83116 

0.70344 

0.42171 

5891 

4215 

1259 

0857 

130  24  40.1 

8  50 

0,74744 

0.72113 

0.40406 

5889 

4213 

1271 

0869 

132  54  39.7 

9  0 

0.66375} 

0.73881 

0.38641 

5887 

4211 

1284 

0881 

135  24  39.4 

9  10 

0.58Q00 

a75648 

0.36877 

5884 

4208 

1296 

0893 

137  54  39.0 

9  20 

0.49627 

0.77414 

0.35114 

5882 

4206 

1308 

0905 

140  24  38.6 

9  30 

0.41254 

0.'r9179 

0.33352 

5880 

4204 

1321 

0917 

142  54  38.3 

9  40 

0.32881 

0.80943 

0.31591 

5878 

4202 

1333 

0929 

145  24  37.9 

9  50 

0.24508 

0.02^06 

0.29830 

5876 

4200 

1345 

0941 

147  54  37.5 

10  0 

0.16135 

0.84468 

0.28070 

5874 

4198 

1358 

0953 

150  24  37.2 

10  10 

-0.07762 

0.86229 

0.26311 

5872 

4195 

1370 

0965 

152  54  36.8 

10  20 

+0.00611 

0.87990 

0.24553 

5870 

4193 

1382 

0977 

155  24  36.4 

10  30 

0.08985 

0.89750 

0.22795 

5868 

4191 

1394 

0989 

157  54  36.1 

10  40 

0.17358 

0.91509 

0.21038 

5866 

4189 

1407 

1001 

160  24  35.7 

10  50 

0.25732 

0.93267 

0.19282 

5864 

4187 

1419 

1013 

162  54  35.3 

11  0 

0.34106 

0.95024 

0.17528 

5861 

4185 

1431 

1025 

165  24  35.0 

11  10 

0.42479 

0.96780 

0.15774 

5859 

4183 

1443 

1037 

167  54  34.6 

11  20 

0.50853 

0.98535 

0.14021 

5857 

4180 

1456 

1049 

170  24  34.2 

11  30 

0.59227 

1.00290 

0.12268 

5855 

4178 

1468 

1061 

172  54  33.9 

11  40 

0.67601 

1.02043 

0.10516 

5853 

4176 

1480 

1073 

175  24  33.5 

11  50 

0.75975 

1.Q3795 

0,08765 

9851 

4174 

1492 

1085 

177  54  33.1 

12  0 

0.84348 

1.05546 

0.07016 

5849 

4172 

1505 

1097 

180  24  32.7 

12  10 

0.92722 

1.07296 

0.05267 

5847 

4170 

1517 

1109 

182  54  32.4 

12  20 

1.01096 

1.09045 

0.03519 

5845 

4168 

1529 

1121 

185  24  32.0 

12  30 

1.09469 

1.10793 

0.01771 

5843 

4165 

1541 

1132 

187  54  31.6 

12  40 

^  1.17843 

1.12540 

-0.00024 

5841 

4163 

1553 

1144 

190  24  31.3 

12  50 

1.26216 

1.14286 

+0.01722 

5839 

4161 

1566 

1156 

192  54  30.9 

13  0 

1.34589 

1.16032 

0.03466 

5837 

4159 

1578 

1168 

195  24  30.5 

13  10 

1.42962 

1.17777 

0.05210 

5834 

4157 

1590 

1180 

197  54  30.2 

13  20 

+  1.51335 

+  1.19521 

+0.06953 

5832 

4155 

1602 

1192 

200  24  29.8 

FOR  8HAD01 

Y. 

1 

Waahlngton 

M. 

ti 

w« 

ihington 

■• 

c 

MMmTimiB. 

Mm* 

\/» 

Mm 

a  Time. 

Mm% 

^m^W 

h      m 

h   m 

8  20 

+€ 

1.12210 

+0.08891 

LO  20 

+0.33395 

+0.30042 

8  30 

€ 

1.13980 

0.10658 

LO  30 

0.35155 

0.31800 

8  40 

C 

1.15749 

0.12424 

10  40 

0.36914 

0.33557 

850 

C 

U7518 

0.14189 

LO  50 

0.38672 

0.35313 

9  0 

0 

L 19286 

0.15954 

LI  0 

0.40429 

0.37067 

9  10 

€ 

L21053 

0.17718 

LI  10 

0.42185 

0.38821 

9  20 

0 

f.22819 

0.19481 

11  20 

0.43940 

0.40574 

9  30 

C 

L24d84 

0.21243 

11  30 

0.45695 

0.42327 

9  40 

C 

K26348 

0.23004 

11  40 

0.47448 

0.44079 

;    9  50 

C 

L28111 

0.24765 

LI  50 

0.49200 

0.45830 

!   10  0 

C 

L29873 

0.26525 

L2  0 

0.50951 

0.47579 

10  10 

+c 

K31634 

1 

+0.28284 

L2  10 

+0.52701 

+0.49328  1 
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A  and  ^  are  the  same  as  for  Penumbra,  and  the  values  of  log  E,  log  F,  log  G,  and 
log  H  may  be  obtained  from  corresponding  values  for  Penumbra,  by  numerically 
decreasing  log  E  and  increasing  log  F  by  0.000004  and  by  numerically  increasing 
log  G  and  decreasing  log  H  by  0.000028. 


CHANGES  OF  THE  QUANTITIES  IN  THE  TABLE  OF  DATA  IN  UNITS  OP  THE 

SIXTH  PLACE  OF  DECIMALS. 


WuhiBffton 
Mean  Tum. 


h   m 

7  0 

7  30 

8  0 

8  30 

9  0 
9  30 

10  0 

10  30 

11  0 

11  30 

12  0 

12  30 

13  0 
13  30 


For  one  Minuto. 


A. 


+8368.3 
8369.5 
8370.4 
8371.2 
8372.0 
8372.7 
8373.2 
8373.5 
8373.7 
8373.7 
8373.7 
8373.5 
837a  1 

+8372.5 


+  1777.8 
1775.2 
1772.5 
1769.8 
1767.1 
1764.5 
1761.9 
1759.2 
1756.5 
1753.7 
1760,7 
1747.7 
1744.8 

+ 1742.0 


€. 


+ 1773.0 
1770.8 
1768.7 
1766.5 
1764.2 
1761.8 
1759.4 
1757.0 
1754.5 
1752.0 
1749.5 
1747.0 
1744.4 

+ 1741.7 


For  one  8eeon<L 


A'. 


+ 139.47 
139.49 
139.51 
139.52 
139.53 
139.54 
139.55 
139.56 
139.56 
139.56 
139.56 
139.56 
139.55 

+  139.54 


+29.63 
29.59 
29.54 
29.50 
29.45 
29.41 
29.36 
29.32 
29.27 
29.23 
29.18 
29.13 
29.08 

+29.03 


c. 


+29.55 
29.51 
29.48 
29.44 
29.40 
29.36 
29.32 
29.28 
29.24 
29.20 
29.16 
29.12 
29.07 

+29.03 


III.  A  Partial  Eclipse  of  the  Moon,  November  14,  1872»  visible  at  Washington, 

with  the  following  elements : 

d     h     n      ■ 
Washington  mean  time  of  f  in  Right  Ascension^  November  14  1 1  30  25.0. 

h     m      I 


Sun's  Right  Ascension      15  23    4.98 
Moon's  Right  Ascension     3  23    4.98 


Hourly  Motion 


10.28 
129.36 


Hourly  Motion 


True  Semidiameter 
it 


it 


--  0  38.1 

+  11     4.7 

16  13.2 

15  27.4 


Sun's  Declination  -- 18  34  43.1 

Moon's  Declination  + 17  34  59.7 

Sun's  Equa.  Hor.  Par.  8.7 

Moon's  Equa.  Hor.  Par.  56  46.3 

From  these  elements  may  be  deduced  the  following  results : 

d      h      m 

Moon  enters  Penumbra,  November'  14    9  53.2  Washington  mean  time. 
Moon  enters  Shadow  14  11  51.1  ^^ 

Middle  of  the  Eclipse  14  12  11.3  '' 

Moon  leaves  Shadow  14  12  31.5  '' 

Moon  leaves  Penumbra  14  14  29.5  ** 

First  contact  of  Shadow  with  Moon's  limb  10*  from  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith,  in  longitude  1*  25^  West  from  Washington,  and  in 
laUtude  ir  45"  North. 

Last  contact  of  Shadow  with  Moon's  limb  30*  from  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith,  in  longitude  11*  lO'  West  from  Washington,  and  in 
latitude  17*  53"  North. 

Magnitude  of  Eclipse  »  0.030  (Moon's  diameter  ^  1). 


it 


ii 


it 


ti 


Mki^MaiH 
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OUTLINES  AND  PATH  OF  THE  PENUMBBA,  AND  THE  CENTRAL  UNS 
OF  THE  ANNULAR  ECLIPSE  OF  NOVEMBER  39-30,  187S. 


ECIilPSES,  lH7a. 


4rt& 


IV.  An  Annular  Eclipse  of  the  Sun,  November  29 — 30, 1872,  invisible  at  Washing- 
ton, with  the  following  elements: 

d      h     m       f 

Washington  mean  time  of  i  in  Right  Ascension,  November  30     1  35  10.3. 


Sun*s  and  Moon's  R.  A.    16  ^  53.90 


Hourly  Motions 
Hourly  Motion 


10.80  and  149'.67 


ti 


«i 


True  Semidiameter 

it  it 


-  0  23.5 

-  8  42.5 
16  16.0 
16    8.7 


Sun's  Declination            —21  48  20.3 

Moon's  Declination          -22  19  21.7 

Sun's  Equa.  Hor.  Par.  8.7 

Moon's  Equa.  Hor.  Par.            59  17.7 

From  these  elements  may  be  deduced  the  following  results : 

Eclipse  begins  on  the  Earth  November  29^  22^  44*^.6,  Washington  mean  time,  in 
longitude  75*"  34^6  West  from  Washington,  and  in  latitude  4*"  17^6  South. 

Central  Eclipse  begins  on  the  Earth  29*  23'*  48*.9,  in  longitude  96*  1'.5  West  from 
Washington,  and  in  latitude  14*^  54^7  South. 

Central  Eclipse  at  Noon  30*  1^  35''.2,  in  longitude  26*"  30^.5  West  from  Washington, 
aftd  in  latitude  80**  7'.2  South. 

Central  Eclipse  ends  on  the  Earth  30*  2^  53°".  1,  in  longitude  295*"  34M  West  from 
Washington,  and  in  latitude  4V  16^.1  South. 

Eclipse  ends  on  the  Earth  30*  3^  57".5,  in  longitude  318^  irJ2  West  from  Wash- 
ington, and  in  latitude  3 1*'  6^.4  South. 

The  Eclipse  becomes  total  from  the  augmentation  of  the  Moon's  diameter  on  that 
portion  of  the  central  line  which  lies  between  the  positions,  72^.8  in  longitude  West 
from  Washington  and  2T*.3  in  South  latitude,  and  324^.4  m  longitude  West  from 
Washington  and  51^.5  in  South  latitude. 


DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 


WmK. 

A 

M.  Time. 

/A* 

h  m 

22  40 

- 1.58457 

22  50 

1.49416 

23  0 

1.40374 

23  10 

1.31331 

23  20 

1.22288 

23  30 

1.13244 

23  40 

1.04199 

23  50 

0.95154 

0  0 

0.86109 

0  10 

0.77063 

0  20 

0.68017 

0  30 

0.58970 

0  40 

0.49923 

0  50 

0.40875 

1  0 

0.31827 

1  10 

0.22778 

1  20 

0.13729 

1  30 

-0.04680 

1  40 

+0.04369 

1  50 

0.13419 

2  0 

0.22469 

2  10 

+0.31519 

+0.43508 
0.41151 
0.38795 
0.36440 
0.34086 
0.31732 
0.29379 
0.27027 
0.24676 
0.22326 
0.19977 
0.17628 
0.15280 
0.12933 
0.10587 
0.08242 
0.05898 
0.03555 

+0.01213 

-0.01128 
0.03468 

-0.05807 


c 


0.66123 
0.68478 
0.70833 
0.73187 
0.75539 
0.77890 
0.80240 
0.82589 
0.84938 
0.87286 
0.89633 
0.91978 
0.94322 
0.96666 
0.99009 
1.01351 
1.03692 
1.06031 
L08370 
1.10708 
1.13044 
1.15379 


logs. 


9.96 
6991 
6988 
6984 
6981 
6978 
6975 
6972 
6968 
6965 
6962 
6959 
6956 
6953 
6949 
6946 
6943 
6940 
6937 
6934 
6930 
6927 
6924 


logF. 


9.96 
8641 
8638 
8635 
8632 
8629 
8626 
8623 
8620 
8617 
8613 
8610 
8607 
8604 
8601 
8598 
8595 
8592 
8589 
8586 
8583 
8580 
8577 


log  O. 


logH. 


-9.57 
4680 
4700 
4719 
4738 
4758 
4777 
4796 
4815 
4835 
4854 
4873 
4893 
4912 
4931 
4950 
4970 
4989 
5008 
5028 
5047 
5066 
50851 


-9.56 
4347 
4367 
4387 
4407 
4427 
4447 
4467 
4486 
4506 
4526 
4546 
4566 
4586 
4605 
4625 
4645 
4665 
4685 
4704 
4724 
4744 
4764 


342  43 

345  13 

347  43 

350  13 

352  43 

355  13 

357  43 

0  13 

2  43 

5  13 

7  43 

10  13 

12  43 

15  13 

17  42 

20  12 

22  42 

25  12 

27  42 

30  12 

32  42 

35  12 


u 


20.0 

18.5 

17.0 

15.5 

14.0 

12.5 

11.0 

9.5 

8.0 

6.4 

4.9 

3.4 

1.9 

0.4 

58.9 

57.4 

55.9 

54.4 

52.9 

51.3 

49.8 

48.3 
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DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 

Wnah. 
M.  Time. 

A. 

II. 

c. 

logE. 

logF. 

logo. 

logH. 

A* 

h     m 

9.96 

9.96 

-9.57 

-9.56 

O          1          it 

2  20 

+0.40670 

-0.08145 

-1.17713 

6921 

8573 

5104 

4783 

,  37  42  46.8 

2  30 

0.49621 

0.10483 

1.20047 

6918 

8570 

5124 

4803 

40  12  45.3 

2  40 

0.58672 

0.12820 

1.22379 

6915 

8567 

5143 

4823 

42  42  43.8 

2  50 

0.67723 

0.15156 

1.24710 

6911 

8564 

5162 

4843 

45  12  42.3 

8    0 

0.76774 

0.17491 

1.27039 

6908 

8561 

5181 

4862 

47  42  40.8 

3  10 

0.85825 

0.19825 

1.29367 

6905 

8558 

5200 

4882 

50  12  39.3 

3  20 

0.94876 

0.22158 

1.31694 

6902 

8555 

5220 

4902 

52  42  37.7 

3  30 

1.03928 

0.24490 

1.34021 

6899 

8552 

5239 

4921 

55  12  36.2 

3  40 

1.12979 

0.26821 

1.36347 

6896 

8549 

5258 

4941 

57  42  34.7 

3  50 

1.22031 

0.29150 

1.38671 

6892 

8546 

5277 

4961 

60  12  33.2 

4    0 

+  1.31083 

-0.31478 

- 1.40994 

6889 

8543 

5296 

4981 

62  42  31.7 

FOR  SHADOW. 

WaHhington 
Mean  Time. 

B. 

c. 

Wathington 
Ueaa  Timo. 

B. 

€. 

h     m 

h     m 

23  40 

-0.25209 

-0.25652 

1  20 

-0.48689 

-0.49105 

23  50 

0.27561 

0.28002 

1  30 

0.51032 

0.51444 

0    0 

0.29911 

0.30351 

1  40 

0.53374 

0.53782 

0  10 

0.32261 

0.32699 

1  50 

0.55715 

0.56120 

0  20 

0.34610 

0.35046 

2    0 

0.58056 

0.58456 

0  30 

0.36959 

0.37391 

2  10 

0.60395 

0.60791 

0  40 

0.39307 

0.39735 

2  20 

0.62733 

0.63125 

0  50 

0.41654 

0.42079 

2  30 

0.65071 

0.65459 

1     0 

0.44000 

0.44422 

2  40 

0.67408 

0.67791 

1  10 

0.46345 

0.46764 

2  50 

0.69744 

0.70122 

1  20 

-0.48689 

-0.49105 

3    0 

-0.72079 

-0.72451 

• 

A  and  /<  are  given  in  the  Table  for  Penumbra,  and  the  values  of  log  E,  log  F,  log  G, 

and  log  H  may  be  obtained  from  corresponding  values  for  Penumbra,  by  numerically 

increasing  log  £  and  decreasing  log  F  by  0.000004,  and  by  numerically  decreasing 

log  G  by  0.000024  and  increasing  log  H  by  0.000025. 

CHANGES  OF  THE  QUANTITIES  IN  THE  TABLES  OF  DATA  IN  UNITS  OF  THE 

SIXTH  PLACE  OF  DECIMALS. 

WMhingtoa 
UeaaTime. 

For  one  Hinate. 

For  one  Second.                             1 

A. 

B. 

c. 

A'. 

B'. 

€'• 

h      m 

22  30 

+9040.3 

-2356.0 

-2356.7 

+  150.67 

-39.30 

-39.28 

23    0 

9042.4 

2355.6 

2353.9 

150.71 

39.26 

39.23 

23  30 

9044.2- 

2353.2 

2351.0 

150.74 

39.22 

39.18 

0    0 

9045.7 

2350.7 

2348.1 

150.76 

39.18 

39.13 

0  30 

9047.0 

2348.2 

2345.2 

150.78 

39.14 

39.09 

1     0 

9048.2 

2345.5 

2342.2 

150.80 

39.09 

39.04 

1  30 

9049.3 

2342.7 

2339.0 

150.82 

39.05 

38.98 

2    0 

9050.2 

2340.0 

2335.8 

150.84 

39.00 

38.93 

2  30 

9050.8 

2337.2 

2332.5 

150.85 

38.95 

38.87 

3    0 

9051.2 

2334.3 

2329.2 

150.85 

38.90 

38.82 

3  30 

9051.5 

2331.2 

2325.8 

150.86 

38.85 

38.76 

4    0 

+9051.5 

-2328.0 

-2322.3 

+  150.86 

-38.80        -38.70   | 

OCCUliTATIONS,  18T«. 
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t 

OCCULTATIONS  OF  PLANETS  AND  STARS  BY  THE  MOON, 

VISIBLE  AT 

WASHINGTON,  D.  C, 

DURING  THi*:  YEAR  1872. 

'     Date. 

Star**  Name. 

4 

IMMERSIOK. 

EMERSION. 

11 

Waihlngton 

« 

Angl4 

ttmrn 

WaihiDfton 

Angle  froA 

i 

Sidereal 

Mean 

KorUi 

Ver- 

Sidereal  i     Mean 

North 

Ver. 

P 

1 

» 

Time. 

Time. 

Poist 

tex. 

Time. 

Timew 

Point 

tex. 

h    m 

h     m 

h     m 

o 

o 

h     m 

h     m 

o 

20^ 

Jan.  19 

B.A.C.1240 

6 

9  21 

13  30 

228 

281 

9  59 

14    7 

154 

1)37 

31 

B.A.C.1774 

6i 

8  18 

12  15 

277 

334 

9  37 

13  33 

86 

144 

1  19 

21 

B.  A.  C.  1801 

6 

10  41 

14  38 

250 

306 

11  40 

15  37 

109 

162 

0  59 

23 

48  Geminor. 

6 

1  14 

5    4 

300 

245 

2  12 

6    2 

75 

18 

0  58 

2D 

c  Virginia 

5 

8  48 

12  13 

329 

283 

Star  3'.2 

north  of 

>'a 

limb. 

31 

B.A.C.4647 

6 

9  13 

12  10 

151 

103 

Star  1'.6 

aouth  of 

1>'8 

limb. 

Feb.  12 

29Ceti 

6i 

3  35 

6    6 

317 

355 

4  45 

7  15 

107 

153 

1  10 

12 

33Ceti 

6 

5  22 

7  53 

329 

18 

6  16 

8  47 

88 

138 

0  54 

12 

35Geti 

6i 

6  14 

8  44 

287 

337 

7  11 

9  42 

123 

174 

058 

14 

38  ArietiB 

5 

3  46 

6    9 

321 

348 

5    5 

7  28 

98 

142 

119 

18 

5  Geminor. 

6 

8    2 

10    9 

329 

21 

8  46 

10  53 

30 

87 

0  44 

19 

o  Geminor. 

6 

7  19 

9  22 

178 

195 

Star  O'.O 

aouth  of 

>'« 

limb. 

19 

48  Geminor. 

6 

12  46 

14  48 

298 

353 

13  32 

15  33 

41 

93 

0  45 

20 

fi^  Cancri 

6 

13  59 

15  57 

206 

259 

14  36 

16  34 

124 

175 

0  37 

21 

y  Cancri 

4i 

4  50 

6  45 

190 

133 

5  11 

7    6 

158 

101 

022 

23 

42  Leonis 

6 

355 

5  42 

247 

196 

4  55 

6  42 

84 

31 

1    0 

23 

B.  A.  C.  3579 

6 

8    8 

9  55 

228 

184 

9  31 

11  17 

80 

57 

122 

23 

t  Leonis 

6 

10  35 

12  21 

277 

281 

11  40 

13  27 

19 

49 

1    6 

29 

^3  Libne 

7 

12  38 

14    0 

226 

193 

13  50 

15  12 

73 

52 

112 

29 

B.A.C.5099 

7 

12  50 

14  12 

281 

249 

13  46 

15    8 

18 

356 

056 

Mar.    2 

b  Ophiuchi 

5 

13    5 

14  19 

241 

197 

14    9 

15  24 

81 

45 

1    4 

3 

X  Sagittariit 

3 

12  50 

14    1 

251 

201 

13  48 

14  59 

85 

39 

058 

4 

As  Sagittarii 

4i 

15  21. 

17  27 

335 

292 

15  45 

17  51 

IH 

338 

024 

6 

B.A.C.7550 

6 

16  56 

17  54 

192 

145 

Star  O'.O 

aouth  of 

>'« 

limb. 

12 

f  Arietis 

5i 

5  23 

5  59 

284 

332 

6  33 

7  10 

126 

178 

111 

12 

B.A.C.755 

6 

6  57 

7  32 

202 

254 

SUr  1'.3 

aouth  of 

>'8 

limb. 

14 

6)1  Tauri 

6 

8  39 

9    7 

308 

4 

9  38 

10    6 

73 

127 

0  59 

18 

B.A.C.2114 

6i 

9  59 

10  11 

296 

352 

10  59 

11  11 

35 

93 

1    0 

23 

V  Virginia 

4i 

8    4 

7  57 

233 

175 

9  16 

9    9 

60 

20 

112 

25 

65  Virginia 
i!^  Virginia 

6 

9  44 

929 

148 

105 

Star  0'.9 

aouth  of 

J'fl 

limb. 

■ 

25 

5 

15  43 

15  27 

179 

212 

16  25 

16    9 

110 

149 

0  42 

26 

K  Virginia 

4i 

9    9 

8  50 

201 

152 

9  56 

9  36 

100 

54 

0  47 

26 

2  Libne 

6 

15  33 

15  12 

245 

263 

16  50 

16  30 

55 

88 

118 

28 

P^  Scorpii 

2 

11  23 

10  56 

334 

288 

Star  1'.7 

north  of 

}>'b 

limb. 

28 

^  Scorpii 

5i 

11  23 

10  56 

334 

288 

Star  2'.0 

north  of 

>'8 

limb. 

31 

B.A.C.6562* 

6i 

14    5 

13  25 

173 

124 

Star  0'.7 

aouth  of 

>•» 

limb. 

Apr.    2 

33  Capricorni 

6 

17  43 

16  55 

283 

244 

18  57 

18    8 

104 

75 

1  14 

*^      5 

33  Piaciumt 

5 

17  36 

16  36 

302 

251 

18  32 

17  32 

103 

53 

056 

14 

52  Geminor. 

6 

7  48 

6  14 

279 

308 

9  15 

7  41 

64 

119 

127 

22 

B.A.C.4647 

6 

10  47 

8  41 

296 

258 

11  21 

9  15 

354 

320 

034 

23 

fi  Libra 

6 

11  59 

9  49 

224 

190 

13    9 

10  59 

68 

45 

110 

24 

X  Libra 

6 

17  41 

15  26 

158 

183 

Star0^9 

aouth  of 

>'8 

limb. 

25 

22  Ophiuchi 

6i 

17  29 

15  11 

249 

258 

18  47 

16  29 

83 

108 

118 

27 

a  Sagittarii 

2h 

14  43 

12  17 

171 

136 

Star  1'.3 

aouth  of 

D's 

limb. 

May  15 

B.  A.  C.  35791 

6 

16  23 

12  46 

264 

316 

17  14 

13  38 

48 

97 

0  52 

^20 

2  Libra 

6 

12  22 

8  26 

183 

156 

13    7 

9  11 

107 

90 

0  45 

23 

390ph.muU* 

6 

11  33 

7  25 

225 

174 

12  22 

8  14 

98 

48 

0  49 

23 

B.A.C.5831* 

6 

11  26 

7  18 

270 

219 

12  18 

8  11 

53 

6 

0  52 

27 

B.A.C.7550f 

6 

16  18 

11  53 

311 

261 

17  12 

12  47 

72 

27 

0  54 

June  13 

V  Virginia* 

4i 

18  10 

18  39 

307 

357 

18  36 

13    4 

4 

53 

026 

16 

96  Virginial 

6i 

19    1 

13  18 

240 

289 

20    0 

14  17 

76 

127 

0  59 

18 

X  LibrsB 

6 

16  49 

10  58 

155 

169 

Star  1'.7 

north  of 

>    8 

limb. 

19 

22  Ophiuchi 

6i 

15  46 

9  51 

256 

243 

17    4 

11    9 

65 

69 

118 

21 

B.A.C.6562 

6i 

18  43 

12  40 

329 

324 

19  27 

13  24 

37 

42 

0  44 

23 

33  Capricorni 

6 

19  16 

13    5 

357 

332 

19  41 

13  30 

36 

16 

0  26 

4 

23 

35  Capricorni 

6 

20  47 

14  36 

202 

'    105 

Star  2M  north  of 

>'8 

limb. 

53 


418 


OCCUIiTATIONS,  18T« 
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OCCULTATIONS  OF  PLANE'1>5  AND  STARS  BY  THE  MOON, 

VISIBLE  AT 

WASHINGTON,  D.  C^ 

DURING  THJ^;  YEAR  1872. 

Date. 

Star's  Name. 

4 
a 

IMMERSION. 

BMEESION. 

• 

s. 
11 

^•2 

Waablngtoa 

Angle  fkrom 

WaablngtOB 

Angle  troox 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North  1   Ver- 

1' 

s 

Time. 

Time. 

Poiot. 

tex. 

Time. 

Time. 

Foint 

tex. 

b     m 

b     m 

0 

o 

h     m 

h     m 

o 

6^ 

h    m 

June  26 

B.A.C.17 

6i 

19  31 

13    8 

312 

264 

20  36 

14  13 

104 

1    5 

27 

26Ceti,mici<. 

6i 

22  48 

16  21 

341 

307 

23  52 

17  25 

91 

72 

1    4 

July  22 

T^  Aquarii 

4 

17  29 

9  24 

18 

329 

Star  3'.8 

south  of 

>'8 

limb. 

26 

f  Arietis 

5i 

23  34 

15  13 

308 

263 

0  51 

16  30 

122 

92 

117 

31 

B.A.C.2154 

4 

23  36 

14  55 

202 

152 

23  52 

15  11 

168 

117 

0  16 

Aug.  5 

B.  A.  C.  3579* 

6 

17  43 

8  44 

338 

25 

Star  2'.2 

south  of 

>'« 

limb. 

9 

fi  Virginist 

5 

19    4 

9  49 

301 

350 

19  39 

10  23 

13 

64 

034 

11 

v*  Librae 

5 

16  55 

7  32 

268 

293 

18    7 

8  44 

44 

81 

112 

11 

1/3  Libre 

6i 

17  15 

7  52 

226 

255 

18  27 

9    4 

86 

126 

112 

12 

it^  Scorpiit 

4i 

20  41 

11  14 

311 

858 

21  20 

11  52 

28 

78 

039 

15 

B.A.C.6562 

6i 

20    1 

10  22 

6 

17 

Star  1'.4 

north  of 

r» 

limb. 

17 

33  Capricor. 

6 

19  39 

9  52 

326 

305 

20  41 

10  54 

73 

65 

1    2 

17 

37  Capricor. 

6 

1  21 

15  33 

241 

282 

1  55 

16    7 

170 

216 

034 

17 

e  Capricor.* 

4i 

228 

16  40 

318 

7 

3  17 

17  29 

90 

141 

0  49 

21 

26Ceti,mici<.* 

6i 

17  53 

7  50 

295 

245 

18  46 

8  43 

114 

63 

052 

21 

29  Ceti 

6i 

20    1 

958 

322 

272 

20  58 

10  54 

96 

49 

056 

21 

33Ceti 

6 

21  37 

11  34 

335 

290 

22  36 

12  32 

91 

54 

059 

21 

35  Ceti 

(4 

22  29 

12  26 

281 

242 

23  37 

13  33 

152 

125 

1    7 

21 

/Piacium 

6 

2  34 

16  30 

308 

333 

3  49 

17  45 

122 

162 

115 

28 

52  Gemioor* 

6 

0  25 

13  53 

281 

231 

1  23 

14  51 

92 

37 

056 

Sept.  15 

T^  Aquarii 

4 

17  57 

6  16 

9 

321 

18    8 

6  27 

30 

343 

Oil 

19 

B.  A.  C.  728 

6i 

19  47 

7  50 

25 

335 

Star  2'.5 

north  of 

>> 

limb. 

19 

f  Arietis 

H 

20  15 

8  18 

255 

203 

20  56 

8  59 

161 

109 

0  41 

19 

31  Arietia 

5i 

3  45 

15  47 

263 

292 

4  48 

16  50 

156 

199 

1    4 

21 

tft  Tauri 

6 

21  23 

9  17 

202 

152 

Star  2'.3 

north  of 

>'b 

limb. 

21 

!,)«  Tauri 

5i 

1  15 

13    9 

250 

197 

2    9 

14    3 

164 

117 

053 

21 

53  Tauri 

6i 

2  54 

14  48 

318 

279 

4  13 

16    7 

94 

95 

120 

24 

37  Geminor. 

6 

0  32 

12  14 

300 

247 

1  28 

13  10 

78 

21 

056 

Cot.  11 

B.  A.  C.  7550 

6 

1  43 

12  19 

255 

298 

2  27 

13    3 

158 

206 

0  44 

15 

29  Ceti 

6i 

19  30 

5  50 

290 

239 

20  28 

6  49 

128 

79 

0  59 

15 

33  Ceti 

6 

20  57 

7  17 

305 

257 

22    3 

8  23 

121 

78 

1    6 

15 

35  Ceti 

6i 

22    6 

826 

243 

201 

22  39 

9    0 

188 

151 

034 

15 

/  PiBcium 

6 

1  52 

12  12 

279 

293 

2  59 

13  19 

154 

185 

1    8 

18 

B.  A.  C.  1242 

6 

7    9 

17  17 

305 

359 

8  18 

18  25 

84 

140 

1    8 

20 

121  Tauri 

6 

23  10 

9  11 

196 

144 

Star  4'.4 

north  of 

»'8 

limb. 

22 

A  Geminor.t 

5i 

23  19 

9  11 

268 

224 

0  11 

10    3 

101 

52 

052 

25 

fl  Leonis 
33  Capricor.t 

3i 

6  25 

16    4 

225 

172 

7  39 

17  18 

95 

48 

1  14 

Nov.   7 

6 

1  19 

10    8 

328 

11 

2  10 

10  59 

83 

131 

0  51 

10 

30  Piscium 

5 

21  55 

6  33 

280 

251 

23    5 

7  43 

152 

138 

1  10 

13 

31  Arietia 

5i 

0  52 

9  18 

291 

257 

2    9 

10  35 

140 

131 

117 

14 

B.  A.  C.  1096 

6i 

5  12 

13  33 

226 

267 

5  43 

14    5 

180 

227 

0  31 

15 

&•  Tauri 

5i 

22  43 

7    1 

250 

196 

23  26 

7  44 

159 

103 

0  43 

15 

53  Tauri 

6i 

0    0 

8  18 

324 

268 

0  59 

9  17 

88 

33 

0  59 

15 

B.A.C.1373 

6 

5  44 

14    1 

204 

244 

5  53 

14  11 

191 

234 

0    9 

Dee.  10 

B.A.C.728 

eh 

3  43 

10  23 

212 

243 

Star  4'.2 

south  of 

^'a 

limb. 

12 

B.A.C.1242 

6 

2    6 

8  38 

29 

344 

Star  O'.l 

north  of 

J'» 

limb. 

15 

40  Geminor. 

6i 

11  18 

17  37 

349 

48 

Star  3'.5 

north  of 

1>  > 

limb. 

19 

42  Leonis 

6 

12  24 

18  27 

146 

190 

Star  3'.0 

south  of 

J*8 

limb. 

21 

V  Virginia 

4i 

6  46 

12  42 

210 

158 

7  44 

13  39 

98 

48 

058 

24 

96  Virginis 

6i 

11  38 

17  21 

323 

291 

Star  1'.2 

north  of 

^'i 

limb. 

26 

X  Libroe 

6 

11  10 

16  45 

278 

231 

12    1 

17  36 

28 

346 

0  51 

*  Whole  oocnitation  belotr  the  borixon  of  ^ 

ilTaablngton 

• 

1 1mmenion  below  tbe  bor 

Eson  of  Waabiagtoa. 

I  Emersion  below  tbe  hoiixon  of  Wmbingl 

x>n. 

Tbe  Angla  ofpoution^  for  the  poioti  of  o 

»ntact,  are  i 

for  direol 

Tiiion,  and  are  reckoned  from  1 

the  Moon*B  y&rU  Poimi 

towards  tbe  West,  and  from  its  Vertex  in  tbe 

Mune  direct 

ton.    Fo 

r  inverted  image,  add  ISfP  to  tbi 

» an^es  given. 
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£L£M£NT8  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        1 

PLANETS  AND  STARS  BY  THE  MOON. 

JTAHrAKT. 

Star's— 

At  CoHJVNcnoir  in  R.  A. 

TJmltlDf 
ParaUeto. 

NacM. 

Mac. 

Red*ii 
187 

•  from 

2.a 

AJ 

Apparent 
DeeUnatton. 

Waahlngtoii 
Mean  Time. 

HonrAagla. 

H 

Y 

a/ 

y" 

ITn. 

0 
-16 

S'n. 
.7^ 

i  Leonig,  micit. 

4 

-0*51 

+  1:4 

+lf.l4'.l 

d     h    m 
1    2  47.4 

h    m 
+10  13.3 

-1.0134 

5173 

-J2156 

w  Virginia 

6i 

0.59 

2.0 

8  50.6 

10  17.6 

-6  29.9 

-0.0776 

.5167 

i2217 

+37 

-43 

f  Virginis 

5 

0.62 

1.9 

8  58J2 

13  48.1 

-  3    5.6 

^.9961 

.6164 

.2244 

-16 

-81 

V  Virginis 

4i 

0.63 

2.5 

7  14.8 

14    6.6 

-  2  47.6 

+0.7832 

.6164 

J2245 

+90 

+  3 

A^  Virginis 

51 

0.63 

1.9 

8  57.4 

15  10.3 

-  1  45.9 

-1.2885 

.5162 

J2252 

-40 

-81 

tr  Virginis    . 

41 

0.70 

2.3 

7  19.7 

21  50.6 

+  4  42.4 

-l.a593 

.6164 

.2296 

-19 

-83 

11  Virginis 
B.A.C.4104 

6 

-0.75 

+  2.5 

+  6  31.2 

2    2  34.7 

+  9  18^2 

-1.2880 

.6166-J2323 

-39 

-84 

61 

0.76 

2.9 

4  46.1 

3  23.5 

+10    5.6 

+0.3907 

.6168 

.2328 

+64 

-20 

e  Virginis 

5 

0.81 

3.3 

4    1.6 

7  52.2 

-  9  33.7 

+0.1317 

.6171 

.2348 

+48 

-33 

B.A.C.4254 

6 

0.90 

3.6 

+  2  33.6 

17    3.8 

-  0  38.6 

-0.4884 

.5188 

.2382 

+16 

-71 

65  Virginis 

6 

1.16 

5.3 

-  4  15J2 

3  15  36.7 

-  2  47.8 

+1.2471 

.5263 

J2407 

486 

+34 

66  Virginis 

6 

1.17 

5.4 

4  29.6 

16  11.6 

-  2  13.1 

+1.3630 

.5265 

JSU07 

486 

+48 

80  Virginis 
B.  A.  C.  4672 

6 

-liO 

+  5J2 

-  4  44.5 

21  35i2 

+  3    0.4 

+0.3148 

.6293 

-.2396 

458 

-24 

6 

1.28 

5.1 

4  51.1 

4    1  40.0 

+  6  57.6 

-0.5474 

.6314 

.2387 

+11 

-75 

B.  A.  C.  4647 

6 

1.35 

5.8 

7  25.6 

6  59.0 

-11  63.6 

+0.8488 

.6344 

.2370 

483 

+  6 

94  Virginis 

6 

1.41 

5.7 

8  16.7 

12  20.9 

-  6  42.0 

+0.4696 

.6378 

.2345 

467 

-16 

95  Vir|{inis 
K  Virginis 

6 

1.42 

5.9 

8  42.0 

12  33.0 

-6  30.3 

40.8455 

.6382 

J2344 

+82 

+  5 

41 

1.46 

6.1 

9  40.5 

15  26.3 

-  3  42.7 

+1.1730 

.6404 

.2328 

48I 

428 

o'  Libras 

6 

-1.84 

+  5.6 

-15    5.0 

5  21  66.7 

+  1  44.9 

-0.0682 

.6653 

-J2037 

431 

-44 

0*  Libne 

6 

1.84 

5.5 

14  40.4 

22  48.9 

+  2  35.3 

-0.6461 

.5662 

.2024 

0 

-87 

^  Libm 

4 

1.86 

5.7 

16  16.0 

6    1    0.9 

+  4  42.4 

+0.6143 

.6681 

.1994 

464 

-13 

C«  Libra 

7 

1.86 

5.6 

16  59.7 

1  34.1 

+  5  14.5 

+1.1363 

.6687 

.1965 

+73 

+27 

B.A.C.5009 

7 

1.86 

5.6 

16  48.6 

1  49.5 

+  5  29.3 

+0.8989 

.5690 

.1981 

+73 

+10 

C*  LibriB 

6 

1.87 

5.6 

16  10.0 

2    2.4 

+  6  42.7 

40J2105 

.5691 

.1978 

+46 

-30 

(*  Libre 

6 

-1.87 

+  5.4 

-16  24.9 

2  69.3 

+  6  36^ 

+0^2724 

.5699 

-.1964 

+48 

-26 

/3»  Scorpii 

2 

2.07 

4.7 

19  27.1 

16  21.3 

-  4  31.6 

+0.8264 

.5824 

.1739 

+71 

+  6 

^  Scorpii 

51 

2.07 

4.7 

19  26.9 

16  21.4 

-  4  31.5 

+0.8230 

.6824 

.1739 

+71 

+  6 

VXRUB 

17  69.7 

18  14.1 

-  2  43.1 

-0.9456 

.6405 

.1591 

-22 

-90 

v^  Scorpii 

7 

2.11 

4.2 

19    6.9 

18  69.7 

-  1  59.3 

+0.0390 

.5852 

.1685 

+32 

-39 

v'  Scorpii 

4 

2.11 

4.2 

19    7.5 

19    0.1 

-  1  68.9 

+0.0472 

.6852 

.1685 

+33 

-38 

B.A.C.5408 

61 

-2.11 

+  4.2 

-18  12.0 

20    6.4 

-  0  66.1 

-1.0637 

.5863 

-.1664 

-30 

-90 

^  Ophiucbi 

5 

2.17 

4.0 

19  44.1 

23  48.4 

+  2  38.1 

-0.1325 

.5897 

.1587 

422 

-49 

u  Ophiucbi 

5 

2.23 

3.9 

21  11.3 

7    2  55.9 

+  6  38i2 

+0.8249 

.5996 

.1519 

469 

+  6 

B.  A.  C.  5580 

6 

2.24 

3.1 

19  40.6 

6  45.4 

+  9    8.6 

-liJ357 

.6961 

.1431 

-50 

-90 

24  Ophiucbi 

61 

2.33 

2.8 

22  56.6 

12  25.0 

-  9  15.7 

+1.2201 

.6012 

.1292 

+67 

+41 

B.A.C.5758 

6 

2.35 

2.0 

21  23.0 

16    0.7 

-  5  48.8 

-0.7691 

.6038 

.1205 

-16 

-90 

B.A.C.5831 

6 

-2.40 

+  2.0 

-23  65.7 

20  25.4 

-  1  355 

+1.2328 

.6059 

-.1111 

466 

+44 

b  Ophiuchi 
c'  Ophiuchi 

5 

2.43 

1.6 

24    3.2 

23  30.0 

+  1  21.6 

+1.0320 

.6095 

.1002 

466 

+22 

5 

2.45 

+  1.3 

23  61.6 

8    1  22.3 

+  3    9.2 

+0.6580 

.6108 

-.0948 

463 

-  4 

6  Capricorn! 
33  Capricorni 

6 

2.22 

-10.8 

21  11.0 

11  11  18.7 

+  9  34.3 

+0.4206 

.5972 

+.1460 

462 

-18 

6      2.20 

11.2 

21  23.8 

14  38.2 

-11  14.1 

+1.1314 

.5939 

.1539 

44)9 

+29 

37  Capricorni 

6 

2.15 

11.4 

20  39.4 

18  52.2 

-  7  10J2 

+1.0718 

.6902 

.1630 

+70 

+24 

e  Capricorni 

41 

-2.13 

-11.7 

-20    2.5 

19  45.7 

-  6  18.9 

40.6076 

.6893 

+.1648 

465 

-  7 

K  Capricorni 

5 

2.12 

11.8 

19  27.1 

21  69.4 

-  4  10.3 

40.3951 

.6874 

.1692 

462 

-19 

B.  A.  C.  7550 

6 

2.13 

11.9 

20  12.5 

22  12.6 

-  3  67.7 

+1.1855 

.5874 

.16.96 

+70 

+34 

29  Aqua.,  mult. 

6 

2.01 

12J2 

17  35.0 

12    6    3.5 

+  3  35.1 

-0.0357 

.5797 

.1844 

+30 

-43 

56  Aquarii 

6 

1.87 

12.5 

16  14.5 

17  45.5 

-  9    8.9 

-0.1075 

.5682 

J2030 

+29 

-47 

r*  Aqua.,iRti^. 

6 

1.78 

12.7 

14  44.0 

13    1  18.0 

-  1  62.6 

+0.9508 

.6620 

.2123 

+75 

+13 

r*  Aquarii 

4  ;-1.77 

-12.7 

-14  16J2 

2    7.8 

-  1    4.6 

+0.6608 

.5606 

+i2138 

+75 

-  5 

74  Aquarii 

6 

1.75 

12.1 

12  18.0 

3  51.2 

+  0  35.1 

-0.9621 

.5591 

.2157 

-17 

-90 

^i  Aquarii 

41 

1.63 

11.6 

9  47.3 

13  63.0 

+10  16.1 

-1.3017 

.5503    .2254 

-45 

-90 

Mfl  Aquarii 

41 

1.61 

11.7 

9  53.1 

14  49.6 

+11  10.8 

-0.9915 

.5495;    .2263 

-18 

-90 

ip  Aquarii 
B.  A.  C.  8214 

5      1.61 

11.8 

10  18.8 

15  18.2 

+11  38.4 

-0.4471 

.5493    J2265 

+14 

-68 

61-1.52 

-11.3  -  8  10.6 

22  57.7 

-  4  57.4 

-0.8764' 

.5433  +.2322 

-  9 

-90 

41iO 
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£L£M£NT8  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        | 

PLANET8  AND  STARS  BY  THE  MOON. 

JTANVAKT. 

STAR'ft- 

At  Conjunction  in  B.  A 

Limiting 
Parallela. 

Nama. 

Ms«. 
6i 

Red'n 
18T 

1  from 
AJ 

-ILO 

Appaient 
Declination. 

Washington 
Mean  Time. 

HonrAngl«. 

H 

Y 

x' 

y* 

M'n. 

S'n. 
-76 

B.  A.  C.  8374 

-1*46 

-f    ^.7 

d     h    m 
14     5     5.0 

h    m 
4  0  57.8 

^.5577 

.5388 

4.2356 

410 

30  Piflcium 

5 

1.39 

11.0 

6  43.7 

11  39.4 

4  7    9iJ 

40.5833 

.5342 

.2382 

+76 

-10 

33  Piscium 

5 

1.37 

10.9 

6  25.6 

13    7.3 

4  8  44.6 

40.6616 

.5333 

.2387 

482 

-6 

B.A.C.17 

6i 

1.34 

10.9 

5  57.8 

15  31.9 

4ll    4.6 

40.7579 

.5316 

.2393 

480 

0 

B.A.C.8I 

61 

1.27 

9.9 

2  55.8 

22  37.8 

-6  12^ 

-0.7283 

5277 

i2406 

42 

-90 

14Ceti 

61 

1.22 

9.1 

1  12.7 

15    3  55.1 

-  0  55.3 

-1.2089 

.5249 

Jd410 

-31 

-90 

15  Ceti 

61 

-1.21 

-  9.0 

-  1  12.6 

5  11.5 

4-  0  18.7 

-0.9055 

.5245 

4.2410 

-8 

-90 

26  Ceu.mnU, 

61 

1.06 

8.2 

4  0  40.7 

18    7.6 

-11    8.8 

40i2182 

5194 

.2394 

453 

-29 

29  Ceti 

61 

1.03 

8.9 

1  19.2 

20  14.7 

-  9    5.5 

40.0459 

.5188 

.2390 

443 

-39 

33  Ceti 

6 

1.03 

7.7 

1  45.7 

21  33.5 

-  7  49.0 

-0.1070 

5182 

J3385 

435 

-47 

35  Ceti 

61 

1.03 

7.7 

1  47.5 

22  33.9 

-6  20.4 

40.1006 

.5182 

.2382 

446 

-35 

/Piscium 

6 

0.99 

7.3 

2  56.3 

16    1  15.0 

-  4  14.2 

-0.4746 

.5174 

J2374 

416 

-70 

B.A.C.408 

61 

-0.97 

-  7.0 

4  4    4.0 

3  45.4 

-  I  48^2 

-1.0787 

.5169 

4.2365 

-20 

-86 

V  Piscium 

41 

0.88 

6.3 

4  50.2 

13  22.3 

4  7  31.6 

40.3521 

.5149 

.3319 

461 

-23 

64  Ceti 

61 

0.73 

4.9 

7  58.0 

17    4  48.7 

-  1  29.3 

40.5068 

.5140 

.2221 

473 

-12 

^Ceti 

41 

0.73 

4.8 

8  14.6 

5  39.0 

-  0  40.5 

40.3965 

5140 

.2214 

465 

-18 

B.A.C.728 

61 

0.69 

3.8 

10  15.1 

10  23.8 

4  3  55.9 

-0.7284 

5142 

.2175 

+  2 

-79 

B.A.C.74X 

61 

0.67 

ASt 

9    7.9 

11  35.3 

4  5    5.3 

40.7405 

5143 

.3167 

+90 

+  1 

f  Arietis 

51 

-0.67 

-  3.9 

4lO    1.7 

11  44.3 

4  5  14.1 

-0.1943 

5143 

4.3166 

430 

-49 

B.  A.  C.  755 

6 

0.66 

3.8 

9  59.2 

13  44.3 

4  6  12i2 

40.0648 

5143 

J8157 

444 

-35 

31  Arietis 

51 

0.61 

3.2 

11  53.4 

17  47.0 

4-11    6.1 

.»0.9228 

5147 

2U2 

-10 

-78 

3dArietis 

5 

0.57 

3.0 

11  54.3 

32    5.2 

-  8  43.4 

-0.0386 

5152 

.2072 

439 

-39 

B.  A.  C.  1096 

61 

0.35 

0.4 

17  24.6 

18  23    3.0 

-8  34.3 

-1.2269 

.5209 

.1785 

-37 

-rj 

B.A.C.1119 

6 

0.33 

0.8 

16    7.1 

19    1  45.3 

-  5  56.9 

40.6697 

5218 

.1748 

490 

+  3 

B.A.C.1206 

6 

-0.25 

-  0.6 

416  56.6 

8  36.6 

4  0  MA 

40.9298 

.5241 

4.1652 

490 

+19 

B.  AC.  1240 

6 

0.23 

-0.1 

17  49.9 

12  33.8 

4  4  22.1 

40.5696 

5253 

.1596 

479 

-  1 

cji  Tauri 

6 

0.17 

4  0.3 

19  16.1 

16  30.2 

4  8  20.9 

-0.3716 

5266 

.1534 

420 

-51 

u^  Tauri 

51 

-0.13 

0.6 

20  15.7 

20  28.9 

-11  47.8 

-0.8694 

5280 

.1472 

-  9 

-70 

I  Tauri 

5 

40.08 

1.1 

21  24.3 

30  18  40.6 

4  9  41.9 

40.7233 

.5362 

.1091 

490 

+13 

105  Tauri 

6 

0.10 

1.1 

21  32.0 

30  59.2 

4ll  599 

40.8270 

5369 

.1050 

490 

430 

n  Tauri 

6 

40.13 

4  1.3 

4«1  57.7 

21    2  33.5 

-  6  47.1 

40.8904 

5389 

4.0945 

490 

425 

131  Tauri 

6 

0.21 

1.7 

33  57.1 

9  67.9 

4  0  33.4 

-0.6545 

5411 

.0803 

+  3 

-62 

B.A.C.1774 

61 

0.23 

1.6 

23  14.9 

11  46.3 

4  2  18J2 

40.2694 

.6417 

.0762 

457 

-8 

B.A.c.iaoi 

6 

0.25 

1.5 

23    8.5 

13  41.1 

4-4     9.3 

40.5292 

5422 

.0723 

477 

46 

132  Tauri 

51 

0.27 

1.8 

34  31.3 

16  18.9 

4  6  41.9 

-0.8209 

5430 

.0673 

-  7 

-66 

1  Geminorum 

5 

0.32 

1.4 

33  16.1 

33  33.8 

-10  27iJ 

40.9963 

5449 

.0522 

4^0 

436 

2  Geminorum 

61 

40.33 

4  1.5 

433  38.9 

22    0  38.3 

-9  IbSt 

40.6375 

5451 

4..0497 

490 

+14 

5  Geminorum 

6 

0.35 

1j6 

34  36i) 

3  48.7 

-  7    9,1 

-0.1454 

.5455 

.0452 

432 

-27 

B.A.C.2154 

61 

0.43 

1.4 

34  41.7 

14  47.9 

4  4  26.2 

-0.0315 

.5478 

.0195 

439 

-18 

e  Geminorum 

31 

0.46 

1.4 

35  15.3 

17  46.1 

4  7  18.4 

-0.6077 

5479 

.0131 

46 

-54 

B.  AC.  2238 

6 

0.47 

1.0 

33  45.1 

21  32.1 

4-10  66.8 

4-1.0972 

5483 

.0047 

400 

448 

37  Geminorum 

6 

0.48 

1J9 

35  32.1 

33    0.4 

-11  37.8 

-0^774 

5485 

4.0018 

-11 

-65 

(J  Geminorum 

6 

40.50 

4  1.0 

434  23.8 

23    2  18.3 

*  8  36.5 

40.3798 

.5487 

-.0046 

465 

+  5 

48  Geminor. 

6 

0.52 

0.8 

24  20.4 

6  66.4 

-  3  58.7 

40.3916 

.5487 

.0156 

466 

+  5 

52  Geminor. 

6 

0.53 

0.9 

25    6.2 

7  66.2 

-  2  59.9 

-0.4717 

.0178 

4l4 

-44 

A  Geminorum 

51 

0.55 

0.8 

35  17.7 

11  58.9 

4  0  54.6 

-0.7736 

.0266 

-4 

-65 

B.A.C.2514 

61 

0.57 

0.4 

34  30.6 

19  14.8 

4-  7  65.9 

-0.1531 

5484 

.0422 

432 

-27 

K  Q9mi'$ntUt. 

31 

0.58 

4-0.3 

34  42.1 

81  40.1 

4lO  16.3 

-0.4765 

5482 

.0477 

414 

-48 

fi^  Cancri 

6 

40.60 

-  Oil 

432  59.9 

24    7  50.1 

-  3  54.0 

40.8168 

5466 

-.0691 

490 

+33 

A  Cancri 

6 

0.6*i 

0.4 

24  25.4 

14  35.9 

4-2  28.7 

-1.2604 

5454 

.0830 

-51 

-66 

y  Cancri 
B.A.C.3138 

41 

0.61 

0.9 

21  55.6 

35    1  10.2 

-11    8.2 

40.4931 

5429 

.1041 

474 

42 

6 

0.60 

1.5 

21  48.5 

15  35.4 

4  2  48.9 

-1.0755 

5384 

.1312 

-25 

-68 

;  flXeonii 
]  43  Leonis 

31 

0.50 

2.5 

17  23.1 

26  17  48.8 

4-4  12.6 

-0J2277 

5295 

.1733 

428 

-45 

6 

40.46 

-2.4 

+15  37.1 

37    1    2.8 

4-11  13.2 

.   40.4108 

52701  -.1831 1  4671  -13  i| 

OCCUL.TATIONS,  187li. 


^Sl 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


JTAirrABT. 


Star'i 


Name. 


B.A.C.3579 
t  Leonis 
k  Leonis 
I  Leonis,  mtUt. 
u  Virginia 
^  Virginia 

V  Virginia 
n  Virginia 
B.A.C.4104 
c  Virginia 
B.A.C.4254 

65  Virginia 

66  Virginia 
80  Virginia 
B.  A.  C.  4572 
B.A.C.4647 

94  Virginia 

95  Virginia 
K  Virginia 


Mag 


6 
6 
6 
4 

6i 
5 

41 
44 
6i 
5 

6 
6 

6 
6 
6 
6 
6 
6 
4i 


B«d*iii  from 

187S.O. 

Aa 

Ai 

+0*45 

•iU 

0.45 

2.4 

0.41 

2.7 

0.27 

2.5 

0.21 

2.3 

0.20 

2.6 

+0.20 

-2.3 

0.13 

2.5 

0.08 

2.0 

+0.04 

1.8 

-0.05 

1.7 

0.27 

0.3 

-0.27 

-  0.3 

0.34 

0.2 

0.42 

-0.4 

0.49 

+  0.3 

0.52 

0.4 

0.52 

0.6 

^.54 

+  0.9 

Apparant 
Declination, 


+ll  59.7 

14  47.6 

14  52.1 

11  14.0 

8  50.5 

8  58.1 


At  Conjunction  in  B.  A. 


Waahlogton 
Mean  Time. 


floor  Angle. 

H 


7 
7 
4 
4 
2 
4 

4 
4 

4 

7 
8 
8 
0 


14.7 
19.6 
46.0 
1.5 
33.5 
15.3 

29.7 
44.6 
51.2 
25.6 
16.8 
42.1 
40.6 


d 
27 


28 


h 

4 

6 

13 

8 

16 

19 


m 

32.7 
14.6 
25.0 
33.2 
3.7 
34.8 


19  53.2 

29  3  38.7 
9  13.7 

13  44.3 
23    1.1 

30  21  53ij| 


31 


22  30.7 
3  59.8 
8  10.0 
13  36.5 
19  66 
19  19.0 
22  17.0 


+ 
+ 


h 
9 
7 
0 
6 
1 
4 


+  4 
-U 

-  6 

-  1 
+  7 
+  5 

+  5 
+11 

-  8 

-  3 
+  1 
+  2 
+  4 


m 
23.4 

44.6 
475 
13.5 
3.6 
28.4 

46.3 
41.9 
16.8 
54.2 
6.1 
17.1 

53.5 
12.5 
44.9 
28.6 
51.2 
3.3 
55.6 


+0.4433 
+0.3447 
-1.1316 
-1.1698 
-0J2400 
-1.1655 

+0.6193 
-1.2379 
+0^2136 
-0.0502 
-0.6809 
+1.0607 

+1.1676 
+0.1178 
-0.7549 
+0.6589 
+0.2656 
+0.6567 
+0.9895 


.5261 
.5255 
.5231 
.5187 
.5175 
.5169 

.5166 
.5162 
.5161 
.5159 
.5187 
.5219 

.9219 
.5238 
.5256 
.5283 
.5310 
.5311 
.5327 


y' 


-.1878 
.1899 
.1984 
.2173 
J2231 
J2256 

-.2258 
.2305 
.2333 
.2351 

.2380 
.2390 

-5389 
.2377 
.2364 
.2344 
.2315 
.2315 
.5297 


Limiting 
Faralielt. 


ITn. 


+& 
+61 

-261 
-28 
+29 
-27 

+82 
-34 
+53 
+38 
+  5 
+86 

+86 
+47 
0 
+82 
+54 
+80 
■»fil 


8'n. 


o 
-11 

-17 

-75 

-79 

-51 

-81 

-  7 
-83 
-29 
-43 

-87 
+19 

+27 
-35 
-90 

-  6 
-27 

-  6 
+16 


FEBKUAKT. 


2  Libm 
fi  Libra 
oi  Libre 
o9  Libra 
Q  Librs 
i*  Libra 

B.A.C.5099 
^  Libre 
I*  Libre 
/^i  Scorpii 
/^  Scorpii 
V*  Scorpii 

ys  Scorpii 
B.A.C.5408 
^  Ophiuchi 
u  Opbiuchi 
24  Opbiucbi 
B.  A.  C.  5758 

B.A.C.5831 
b  Ophiuchi 
(fl  Ophiuchi 
63  Ophiuchi 
4  Sagittarii 
7  Sagittarii 

9  Sagittarii 
B.  A.  C.  6161 
B.A.C.6217 
A  Sagittarii 
24  Sagittarii 
B.A.C.6343 

26  Sagittarii 

B.A.C.6369 

B.A.C.6490 


6 
5 
6 
6 
4 
7 

7 

6 

6 

2 

5i 

7 

• 

4 

6i 

5 

5 

61 
6 

6 
5 
5 

6i 
5 

6 

4i 
6 

61 
3 
6 
6 

6 
6 
6i 


-0.60 
0.77 
0.95 
0.97 
0.99 
1.00 

-1.00 
1.01 
1.02 
1.19 
1.19 
153 

-1.23 
1.24 
1.30 
1.35 
1.49 
1.53 

-1.60 
1.64 
1.68 
1.76 
1.76 
1.79 

-1.80 
1.80 
1.86 
1.89 
1.89 
1.91 

-1.92 

1.94 

-1.98 


+  1.1 
1.4 
1.3 
1.2 
1.6 
1.5 

+  1.5 
1.5 
1.5 
1.5 
1.5 
15 

+  15 

0.8 
0.9 
1.3 
0.9 
0.1 

+  0.4 
0.0 

-  0.1 
0.8 
1.4 
1.3 

-  1,4 
1.9 
1.9 
2.1 
2.7 
3.0 

-  3.1 
2.9 

-  4.0 


-11     7.7 

13  36.8 

15  5.1 

14  40.5 

16  16.1 
16  59.8 

-16  48.7 
16  10.1 
16  25.0 
19  £75 
19  26.9 
19    7.0 

-19    7.5 

18  12.1 

19  44.1 

21  11.4 

22  56.6 
21  23.0 

-23  55.8 
24    3.3 

23  51.7 

24  51.6 

23  48.1 

24  16.8 

-24  21.7 

23  43.5 

24  58.4 

25  29.4 

24  7.5 
23  36^ 

-23  57.1 

25  8.5 
-35    1.5 


3  18.5 

+  9  47.5 

15  25.5 

-  2  29.3 

5  455 

+11  21.1 

6  39.1 

-11  46.9 

8  55.7 

-  9  35.0 

9  305 

-  9    1.7 

9  46.1 

-  8  46.3 

9  59.1 

-8  33.8 

10  58.4 

-  7  36.7 

0  49.8 

+  5  44.7 

0  49.9 

+  5  44.8 

3  34.1 

+  8  225 

3  34.5 

+  8  23.3 

4  425 

+  9  28.4 

8  33.6 

-10  48.8 

11  48.1 

-  7  41.7 

21  38.1 

+  1  45.4 

1  21.7 

+  5  205 

5  56.0 

+  9  434 

9    6.8 

-11  13.5 

11    3.1 

-  9  21.9 

19  55.3 

-  0  51.7 

21  46.7 

+  0  55.1 

22  54.6 

+  2    0.1 

23  17.5 

+  2  22.0 

2  13.7 

+  5  10.8 

5  505 

+  8  385 

8  12.6 

+10  54.6 

10  255 

-10  58.4 

12    7.8 

-  9  20.3 

13  21.1 

-  8  10.1 

14  25.0 

-  7    8.9 

20  52.81 

-  0  57.7 

+1.3480 
+15300 
-05427 
^.8400 
+0.3422 
+05752 

+0.7342 
+0.0a55 
+0.0979 
+0.6756 
+0.6724 
-0.1228 

-0.1118 
-15337 
*05915 
+0.6869 
+1.1013 
-05171 

+1.1238 
+0.9255 
+0.5483 
+0.8348 
-0.3405 
+0.0658 

+0.1246 
-0.6653 
+0.4117 
+0.8453 
-0.5707 
-1.1169 

-0.8028 
+0.3605 
+05258 


.5357 
.5440 
.5550 
.5559 
.5576 
.5582 

.5583 
.5586 
.5592 
.5712 
.5712 
.5740 

.5740 
.5749 
.5782 
.5809 

.5920 

.5958 
.5979 
.5994 
.6052 
.6060 
.6067 

.6069 

.6084 

.6100 

.6111 

.61181 

.6121 

.6123 
•6129 
.6142 


-5264 
5160 
.1994 
.1982 
.1950 
.1942 

-.1938 
.1936 
.1921 
.1863 
.1863 
.1643 

-.1643 
.1621 
•1545 
.1478 
.1260 
.1167 

-.1054 
.0972 
.0921 
.0676 
.0623 
.0591 

-.0580 
.0489 
.0387 
.0316 
.0246 
i)199 

-.0164 
-i)124 
+.0071 


+79 
+77 
+22 
-11 
+53 
+73 

+73 
+36 
+39 
+70 
+69 
+24 

+24 
-47 
+14 

468 
+67 
-25 

+66 
466 
+55 
+65 
+  2 
+33 

+26 
-17 
+43 
465 
-13 
-49 

-27 


+50 
+35 
-55 
-90 
-22 
+15 

-  1 
-39 
-35 

-  5 

-  4 

-48 

-47 
-90 
-58 

-  3 
+27 
-90 

+30 
+14 
-10 
+  8 
-62 
-37 

-34 
-90 
-18 
+10 

-82 
-90 

-90 


+36  -20 

+281  -28 


4d3 


0€€UI^TATIONS,  187d. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

■ 

PLANETS  AND  STARS  BY  THE  MOON. 

FEBKUARY. 

Star's— 

At  CoifJUNcnoN  in  R.  A. 

TJmlting 
Parallel!. 

Name. 

Mac. 

5 

Bed's 

IS  from 
r2.0. 
Ai 

Apparent 
DeclinaUon. 

Wasbiagtoa 
Mean  Time. 

HoorAn^a 

H 

Y 

a/ 

y' 

N*n. 

8'n. 
+  2 

1^  8agittarii 
B.  A.  C.  6576 

-2!oi 

-  4:4 

-2I  28.6 

d     h     m 
6    J  39.0 

h    m 
+  3  36JS 

\    +0.7401 

.6145 

+.0220 

4& 

6 

1.99 

>     4.8 

24  23.8 

1  40.3 

+  3  37.S 

-0.323(1 

.6145 

.0221 

0 

-61 

^^  Sagittarii 

6 

2.02 

5.1 

24  45.4 

5  13.4 

+  7    0.4 

+0.1277 

.61451    .0325 

+24 

-34 

^^  Sagittarii 

6i 

2.02 

5.1 

24  39.8 

5  15.9 

+  7    3.8 

+0.0381 

.61451    .0327 

+19i  -39 

y^  Sagittarii 
B.A.C.6699 

6 

2.01 

5.2 

24  12.7 

5  19.21   +  7    7.0 

^.4064 

.6145 

.0328 

-  4 

-67 

• 

H 

2.03 

5.8 

23  35.3 

9    2.8 

+10  41.0 

-0iJ772 

iil42|    .0445 

-301  -90 

h^  Sagittarii 

6 

-2.03 

-  5.8 

-24  59.9 

9    9.5 

+10  47.4 

+0.5199 

.6140 

4.0447 

+491  -10 

h*  Sagittarii 

4i<    2.03 

6.8 

25    9!9 

9  24.0 

+11     1.3 

+0.6950 

.6139 

.0460 

463 

-  1 

53  Sagittarii 

6      2.05 

6.0 

23  43.0 

10  34.7 

-11  51.0 

-0.6783 

.6139 

.0495 

-17 

-90 

B.A.C.6727 

64    2.05 

6.1 

23  43.2 

10  4I.O1   -11  45.0 

-0.6700 

.6139 

.0497 

-17 

-90 

B.A.C.6864 

6      2.08 

6.5 

23    5.3 

18  31.4 

-  4  14.7 

-0.8108 

.6119 

.0733 

-23 

-90 

B.  A.  C.  6d7d 

64    2.09 

6.6 

22  57.2 

19  23.5 

-  3  24.8 

^.8762 

.6117 

.0759 

-27 

-90 

jff^  Aquarii 

44  -1.70 

-12.0 

-  9  47.3 

10    0  35.9 

-  1  12.9 

-1.1497 

.5568 

+M301 

-^ 

-90 

^2  Aquarii 

4i 

1.70 

12.0 

9  53.1 

1  31.2 

-  0  19.4 

-0.8404 

.5564 

.2310 

-  8 

-90 

i^  Aquarii 
B.  A.  C.  8214 

5 

1.70 

12.0 

10  18.8 

1  32^ 

-  0  18.2 

^.4032 

.5564 

.2310 

+17 

-65 

64 

1.67 

11.9 

8  10.6 

9  28.4 

+  7  21.4 

-0.7096 

.5504 

iW71 

+  1 

-90 

B.A.C.8274 

64 

1.63 

11.9 

7    5.7 

15  26.8 

-10  52J3 

-0.3826 

.5463 

.2406 

+19 

-63 

30  Piacium 

5 

1.59 

11.8 

6  43.7 

21  41.4 

-  4  50.0 

+0.7560 

.5423 

.2433 

48O 

0 

33  Piacium 

5 

-1.57 

-11.7 

-6  25.6 

23  16.7 

-  3  17.9 

+0.8362 

.5415 

+.2438 

4«4 

+  4 

B.A.C.17 

64 

1.56 

11.6 

5  57.8 

11     1  37.4 

-  1     1.7 

40.9350 

.5399 

.2445 

4^ 

+10 

B.A.C.81 

64 

1.50 

10.8 

2  55.8 

8  21.9 

+  5  29.7 

-0.5220 

.5360 

.2458 

+13 

-73 

14  Ceti 

64 

1.48 

10.4 

1  12.7 

13  40.0 

+10  37.6 

-0.9883 

.5335 

.2461 

-14 

-90 

15  Ceti 

64 

1.47 

10.3 

-  1  12.6 

14  54.1 

+11  49.4 

-0.6869 

.5330 

.2462 

+  5 

-89 

26  Ceti,  mult. 

64 

1.37 

9.6 

+  0  40.6 

12    3  27.8 

-  0    0.6 

40.4385 

.5277 

J2443 

+67 

-18 

29  Ceti 

64 

-1.35 

-  9.3 

+  1  19.2 

5  31.2 

+  1  58.9 

+0.2707 

.5270 

+iM37 

456 

-27 

33  Ceti 

6 

1.34 

9.2 

1  45.7 

6  47.8 

+  3  13.2 

+0.1215 

.6267 

.2433 

-35 

35  Ceti 

64 

1.34 

9.1 

1  47.5 

7  46.4 

+  4  10.0 

+0.3274 

.5263 

.2429 

+63 

-24 

/  Piscium 

6 

1.32 

8.7 

2  56.2 

10  22.8 

+  6  41.6 

-0.2373 

.5257 

.2420 

-54 

B.A.C.408 

64 

1.29 

8.2 

4    4.0 

12  48.9 

+  9    3.1 

^.8283 

.5248 

.2410 

-  4 

-86 

1'  Piecium 

44 

1.22 

7.8 

4  50.2 

22    9.4 

-5  53^ 

+0.5892 

.5228 

i2363 

+79 

-  9 

64  Ceti 

6 

-1.09 

-6.0 

+  7  58.0 

13  13  10.6 

+  8  40.4 

+0.7511 

.5210 

+.2256 

+90 

+  1 

^»  Ceti 

44 

1.09 

6.0 

8  14.6 

13  59.6 

+  9  27.9 

+0.6425 

.5209 

i2249 

+84 

-  5 

B.A.C.728 

641    1.05 

5.2 

10  15.1 

18  37.2 

-10    2.9 

-0.4673 

.5208 

.2208 

+16 

-66 

B.A.C.741 

64    1.04 

5.6 

9    7.9 

19  46.6 

-  8  55.6 

40.9838 

.5208 

.2197 

+90 

+16 

^  Arietis 

&4 

1.05 

5.2 

10    1.7 

19  55.4 

-  8  47.0 

+0.0589 

.5208 

J2197 

+44 

-35 

B.A.C.755 

6 

1.03 

5.2 

9  59ii 

20  54.1 

-  7  50.2 

+0.3196 

.5208 

J2187 

+59 

-21 

31  Arietis 

54 

-0.99 

-  4.4 

+11  53.4 

14     1  49.7 

-  3    3.5 

-0.6561 

.5207 

+.2139 

+  6 

-77 

38  Arietis 

5 

0.95 

4.3 

11  54.3 

6    1.9 

+  1     1.0 

+0J3185 

.5212 

.2096 

+53 

-26 

B.A.C.1096 

64 

0.72 

1.4 

17  24.6 

15    6  30.3 

+  0  44.6 

-0.9652 

.5248 

.1792 

-14 

-73 

B.A.C.1119 

6 

0.68 

1.7 

16    7.1 

9  10.0 

+  3  19.3 

+0.7332 

.5256 

.1757 

+90 

+17 

B.A.C.1206 

6 

0.60 

1.2 

16  56.6 

15  55.2 

+  9  52.1 

+1.1695 

.5267 

.1657 

+90 

+38 

B.A.C.1240 

6 

0.56 

0.9 

17  49.8 

19  39.3 

-10  30.8 

+0.8100 

.5277 

.1599 

+90 

+13 

u»  Tauri 

6 

-0.53 

-  0.1 

+19  16.1 

23  42.7 

-6  35.0 

-0.1276 

.6288 

+.1535 

+34 

-37 

w3  Tauri 

54 

0.47 

+  0.2 

20  15.7 

16    3  38.6 

-  2  46.6 

r4).6252 

.5298 

.1471 

+  6 

-66 

53  Tauri 

64 

0.49 

0.5 

20  49.9 

4  40.8 

-  1  46.3 

-1.09881    .5300 

.1454 

-26 

-69 

B.  A.  C.  1373 

6 

0.47 

0.9 

21  20.0 

8  49.4 

+  2  14.5 

-1.0646    .5312    .1385 

-23 

-69 

I  Tauri 

5 

0.24 

1.3 

21  24.3 

17    1  39.3 

-  5  27.9 

+0.9389    .5363:    .1082 

+90 

+27* 

105  Tauri 

6 

0.22 

1.3 

21  32.0 

3  57.0    -  3  14.7 

+1.0402    .5368    .1040 

+90 

+34 

ft  Tauri 

6 

-0.21 

+  1.5 

+21  57.7 

9  18.9    +  1  56.8 

+1.0977    .5383 +.0938 

+4)0 

+40  i 

121  Tauri 

6 

0.07 

2.3 

23  57.2 

16  52.6    +  9  15.7    -0.4508'    .5401,    .0787 1 

+16 

-48 

B.  AC.  1774 

64 

0.03 

2.2 

23  14.9 

18  40.6    +11    O.l 

+0.4675    .5405    .0749 

+72 

+  3  ' 

B.A.C.1801 

6 

-0.01 

2,3 

23    8.5 

20  35.2    -11     9.0    +D.7244    .5411     .0710 

+00 

+17  t 

132  Tauri 

54 

+0.02 

2.6     24  31.3 1 

23  12.6    -  8  36.8    -0.6250    .5416    .0659 

+  5 

-69  . 

1  Geminorum 

5 

+0.09 

+  2.2!  +23  16.1 1 

18    6  16.9    -  1  46.4    +1.1779    .5434  +.0512 

+90  +r,2  :| 

• 

1 
1 

OCCJUIiTATIONS,  18T«, 


4^3 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF       ll 

PLANETS  AND  STARS  BY  THE  MOON. 

FKBKVARY.                                                                                | 

Star'8- 

At  Conjunction  in  R.  A. 

Limiting 
ParaUela. 

Name. 

Mag. 

6i 

Red'u 

■  from 
Hi 

Apparent 
DcellDatlon. 

WaahiDgton 
Mean  Time. 

HonrAogla. 

H 

Y 

a/ 

y' 

N*n. 

8'n. 
+& 

2  Gemino^m 

+o!io 

+  2.4 

+23  38'.9 

d     h     m 
18    7  31.3 

h     m 
-  0  34.5 

40.8183 

.5436 

+.0482 

+m) 

5  Geminorum 

6 

U.13 

2.5 

24  26.8 

9  41.6 

+  1  31.4 

+0.0342 

.5440 

.0437 

+43 

-17 

B.A.C.2154 

6^ 

0.27 

2.4 

24  41.7 

21  40.6 

-10  53.5 

+0.1304 

.5459 

.0179 

+49 

-  9 

e  Geminorum 

3i 

0.30 

2.6 

25  15.4 

19    0  38ij 

-  8     1.4 

-0.4497 

.5463 

.0114 

+15 

-42 

B.A.C.223d 

6 

0.33 

2.0 

23  45.1 

4  24.9 

-  4  22.7 

+1.2468 

.5465 

.0031 

+90 

+63 

37  Geminor. 

6 

0.35 

2.4 

25  32.0 

5  53.3 

-  2  57.3 

-0.7269 

.5465 

+.0002 

-  1 

-65 

u  Geminorum 

6 

+0.38 

+  2.0 

4^  23.8 

9  11.3 

+  0  14.0 

+0.5226 

.5468 

-.0070 

+77 

+12 

48  Geminor. 

6 

0.42 

1.9 

24  20.5 

13  48.5 

+  4  41.9 

+0.5270 

.5470 

.0173 

+78 

+12 

52  Geminor. 

6 

0.44 

2.1 

25    6.3 

14  49.4 

+  5  40.8 

^.3366 

.5470 

.0195 

+22 

-36 

A  Geminor. 

5i 

0.49 

2.0 

25  17.7 

18  52.3 

+  9  35-6 

-0.6449 

.5470 

.0283 

+  4 

-58 

B.A.C.2514 

6i 

0.55 

1.6 

24  30.6 

20    2    8.3 

-  7  23.0 

-0.0382 

.5468 

.0439 

+38 

-21 

K  Gemi.,«iiicit. 

3i 

0.57 

1.6 

24  42.2 

4  33.7 

-  5    2.4 

-0.3653 

.5466 

.0498 

+20 

-40 

fi^  Cancri 

6 

+0.62 

+  0.8 

+22  59.9 

14  43.5 

+  4  47.1 

+0.9068 

.5455 

.0714 

+90 

+28 

A  Cancri 

6 

0.69 

+  0.7 

24  25.4 

21  19.1 

+11     9.5 

-1.1787 

.5448 

.0843 

-37 

-66 

y  Cancri 
B.  A.  C.  3138 

4il 

0.74 

-  05 

21  55.6 

21    8    2.3 

-  2  28.5 

+0.5492 

.5424 

.1061 

+79 

+  4 

6 

0.81 

1.0 

51  48.5 

22  24.5 

+11  25.6 

-1.0450 

.5390 

.1-337 

-22 

-68 

11  Leonifl 

3i 

0.84 

2.9 

17  23.1 

23    0  28.6 

-11  20.1 

-05583 

.5314 

.1763 

+27 

-47 

42  Leonis 

6 

0.83 

3.3 

15  37.1 

7  39.1 

-  4  23.0 

+0.3610 

.5297 

.1864 

+63 

-15 

B.  A.  C.  3579 

6 

40.83 

-  3.4 

+14  59.7 

11    7.1 

-  1     1.4 

+0.3851 

.5286 

-.1908 

464 

-14 

t  Leonifl 

6 

0.82 

3.6 

14  47.5 

12  48.0 

+  0  36.3 

+0.2831 

.5280 

.1931 

+57 

-20 

k  Leonis 

6 

0.84 

3.9 

14  52.1 

19  54.3 

+  7  29.5 

-1.2028 

.5263 

5017 

-33 

-75 

I  Leonifl,  micit. 

4 

0.77 

4.6 

11  14.0 

24  14  50.0 

+  1  50.7 

-1.2850 

.5223 

.2211 

-40 

-79 

u  Virginifl 

6i 

0.75 

4.9 

8  50.5 

22  15.3 

+  9    2.7 

-0.3764 

.5212 

.2269 

+21 

-61 

^  Virginia 

5 

0.75 

5.0 

8  58.1 

25    1  43.8 

-11  35.1 

-1.3056 

.5207 

5295 

-42 

-81 

V  Virginia 

4i 

+0.74 

-4.8 

+  7  14.7 

2    2.1 

-11  17.3 

+0.4703 

.5207 

-5296 

+70 

-15 

B.A.C.4104 

6i 

0.66 

5.1 

4  45.9 

15  13.3 

+  1  305 

+0.0388 

.5200 

5370 

+43 

-38 

c  Virginia 

5 

0.65 

5.1 

4     1.5 

19  40.8 

+  5  49.6 

-0.2330 

.5199 

.2389 

+29 

-54 

B.A.C.4254 

6 

0.60 

5.1 

+  2  33.5 

26    4  51.7 

-  9  16.0 

-0.8794 

.5206 

5416 

-  6 

-88 

65  Virginifl 

6 

0.44 

4.4 

-  4  15.3 

27    3  32.3 

-11  16.4 

+0.8213 

.5244 

.2417 

+86 

+  3 

66  Virginia 

6 

0.43 

4.4 

4  29.7 

4    8.5 

-10  41.3 

+0.9275 

.5245 

.2416 

+86 

+  9 

^  Virginia 

5 

0.39 

-  4.3 

-  5  35.7 

7  50.9 

-  7    5.7 

+1.1896 

.5255 

-.2406 

485 

+29 

80  Virginifl 
B.  A.  C.  4572 

6 

0.39 

4.5 

4  44.7 

9  36.9 

-5  23.0 

-0.1283 

.5263 

5401 

+33 

-48 

6 

0.36 

4.5 

4  51.3 

13  45.9 

-  1  21.6 

-1 .0060 

.5276 

.2386 

-16 

-90 

B.A.C.4647 

6 

0.31 

3.9 

7  25.7 

19  11.4 

+  3  53.6 

+0.4022 

.5295 

.2362 

+63 

-20 

94  Virginia 

6 

0.27 

3.9 

8  16.9 

28    0  41.0 

+  9  12.9 

+0.0036 

.5320 

.2330 

+:)9 

-41 

95  Virginia 

6 

0.25 

3.7 

8  425 

0  53.4 

+  9  24.9 

+0.3954 

.5321 

.2329 

+62 

-20 

96  Virginia 

64 

+0.24 

-  3.4 

-  9  43.7 

1  58.8 

+10  28.3 

+1.2126 

.5326 

-.2322 

+81 

+31 

K.  Virginia 

44 

0.22 

3.4 

9  40.7 

3  51.3 

-11  42.8 

+0.7264 

.5335 

.2311 

480 

-  2 

2  LibriB 

6 

0.17 

3.2 

11    7.7 

8  535 

-  6  50.5 

+1.0834 

.5335 

.2274 

+79 

+21 

fi  Libne 

6 

+0.08 

2.7 

13  36.7 

21    3.1 

+  4  55.6 

+0.9605 

.5427 

516:) 

+77 

413 

o'  Librs 

6 

-0.08 

2.5 

15    5.1 

29  11  305 

-  5    6.6 

-0.5220 

.5522 

.1985 

+  7 

-75 

0*  Libre 

6 

0.10 

2.7 

14  40.6 

12  24.7 

-  4  13.9 

-1.1238 

.5530 

.1972 

-31 

-90 

^  Libre 

4 

-0.13 

-  25 

-16  16.1 

14  43.0 

-  2    0.3 

+0.0674 

.5544 

-.1940 

+37 

-37 

C*  Libre 

7 

0.12 

2.4 

16  59.9 

15  17.9 

-  1  26.6 

+0.7057 

.5544 

.1934 

+73 

-  2 

B.A.C.5099 

7 

0.12 

2.4 

16  48.7 

15  34.0 

-  1  11.1 

+0.4628 

.5550 

.1927 

460 

-16 

(?  Libre 

6 

0.15 

25 

16  105 

15  47.6 

-  0  58.1 

-0.2430 

.5551 

.1926 

+21 

-55 

C«  Libre 

6 

-0.13 

-2.3 

-16  25.1 

16  47.3 

-  0    0.4 

-0.1786 

.5559 

-.1911 

+24 

-51 

MARCH 

• 

j9i  Scorpii 

2 

-0.32 

-  1.7 

-19  275 

1     6  51.9 

-10  25.7 

+0.4097 

.5658 

-.1676 

464 

-19 

B^  Scorpii 

51 

0.32 

1.7 

19  27.0 

6  52.0 

-10  25.6 

+0.4063 

.5658 

.1676 

454 

-19 

cj>  Scorpii 

44 

0.32 

1.3 

20  195 

1    7  25.9 

-  9  52.9 

+15023 

.5665 

.1663 

+7ti 

4^36 

v*  Scorpii 

7 

0.34 

2.0 

19    7.0 

9  39.3 

-  7  44.4 

-0.3956 

,5679 

.1622 

+  9 

-66 

a 

V*  Scorpii 

4 

-0.34 

-  2.0 

-19    7.6 

9  39.7 

-  7  44.1 

-0.3872 

.5679 

-.1622 

+10 

-65 

0CCUL.TAT10NS,  187S. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF         1 

PLANETS  AND  STARS  BY  THE  MOON. 

MARCH. 

Star's- 

At  CONJUMcnoii  iir  B^  A. 

TJmiUng 
Pvallelfl. 

NAme. 

Mag. 
5 

Red'n 
187 

8  from 
2.0. 

Apparont 
Declination. 

WaiUngtoii 
Mean  Time. 

HonrAn^e. 

H 

Y 

0/ 

y" 

irn. 

S'n. 

0 
-SO 

^  Ophiuchi 

-0*42 

-  1:9 

-19  44.2 

d     h     m 
1  14  44.9 

h    m 
-  2  50.0 

^.5632 

.5716 

-.152f 

0 
-  J 

'  u  Ophiuchi 
24  Ophiuchi 

5 

0.46 

1.4 

21  11.4 

18    3.7 

+  0  21.4 

40.4290 

.5741 

.1459 

453 

-17 

6i 

0.59 

1.3 

22  56.7 

2    4    7.9 

•I.10    2.6 

+0.8578 

.5810 

.1236 

+67 

+  9 

B.A.C.5758 

6 

0.62 

1.9 

21  23.1 

7  57.4 

-10  I6i} 

-1.1841 

.5838 

.1145 

-47 

-90 

39  Ophi.,  mtUt, 

6 

0.70 

1.2 

24    8.7 

12  36.9 

-  5  48.1 

+1.1130 

.5867 

.1030 

466 

+29 

B.  A.  C.  5831 

6 

0.70 

lU 

23  55.8 

12  39.2 

-  5  45.9 

+0.8896 

.5867 

.1030 

466 

+11 

b  Ophiuchi 

5 

-0.73 

-  1.4 

-24    3.3 

15  55.5 

-  2  37.2 

^0.6933 

.5887 

-.0949 

465 

-  2 

1  c^  Ophiuchi 

5 

0.76 

1.5 

23  51.7 

17  55.1 

-  0  42.4 

fO.3128 

.«>89d 

.0897 

+40 

-23 

63  Ophiuchi 

6i 

0.88 

1.7 

24  51.6 

3    3    3.6 

•f  8    4.2 

+0.6155 

.5947 

.0656 

+58 

-  6 

4  Sagittorii 

5 

OM 

2.1 

23  48.1 

4  58.4 

•1.  9  54.4 

-0.5754 

.5958 

.0600 

-10 

-82 

7  Sagittarii 

6 

0.92 

2.1 

24  16.8 

6    8.5 

+11     1.7 

-0.1610 

.5962 

.0570 

+11 

-51 

9  Sagittarii 

4ft 

0.92 

2.0 

24  21.7 

6  32.1 

+11  24.3 

^.1009 

.5962 

.0555 

+14 

-47 

B.A.C.6161 

6 

-0.96 

-2.4 

23  43.5 

9  34.0 

-  9  41.2 

-0.8987 

.5977 

-.0471 

-31 

-90 

B.A.C.6217 

6ft 

1.0"^ 

2.3 

24  58.4 

13  17.8 

-6    6.5 

+0.2004 

.5990 

.0370 

+29 

-30 

A  Sagittarii 

3 

1.05 

2.2 

25  29.4 

15  44.6 

-  3  45.8 

+0.6443 

.5998 

.0296 

458 

-  4 

24  Sagittarii 

6 

1.08 

2.8 

24    7.5 

18    1.6 

-  1  34.6 

-0.7905 

.6005 

.0231 

-26 

-90 

26  Sagittarii 

6 

1.11 

3.0 

23  57.1 

21    3.6 

+  1  20.2 

-1.0219 

.6013 

.0144 

-42 

-90 

B.A.C.6369 

6 

1.12 

2.8 

25    8.5 

22    9.6 

+  2  23.4 

+0.1623 

.6014 

-.0109 

424 

-32 

B.A.C.6490 

6i 

-1J20 

-  3.4 

-25    1.4 

4    4  50.6 

+  8  47.8 

+0.0365 

.6026 

+.0087 

+17 

-39 

B.A.C.6562 

6ft 

li25 

3.3 

26    7.3 

8  53.3 

-11  19.5 

+1.1970 

.6028 

.0205 

464 

+41 

yi  Sagittarii 
B.A.C.6576 

5 

liMi 

3.3 

25  28.5 

9  46.5 

-10  28.6 

+0.5686 

.6030 

.0232 

46I 

-  9 

6 

1.25 

3.9 

24  23.8 

9  47.9 

-10  27.1 

^.5144 

.6030 

.0233 

-11 

-77 

X^  Sagittarii 

6 

1.30 

4.0 

24  45.5 

13  28.3 

-  6  56.0 

-0.0479 

.6030 

.0344 

+15 

-44  I 

^  Sagittarii 

6i 

1.30 

4.1 

24  39.8 

13  30.9 

-6  53.5 

-0.1400 

.6030 

.0344 

+10 

-50 

r*  Sagittarii 
B.A.C  6699 

6 

-1.30 

-4iJ 

-24  12.7 

13  34.3 

-6  50.1 

-0.5903 

.6028 

+.0345 

-14 

-S4 

6ft 

1.34 

4.6 

23  35.2 

17  25.4 

-  3    8.5 

-1.0617 

.6027 

.0460 

-42 

-90 

Ai  Sagittarii 

6 

1.35 

4.2 

24  59.9 

17  32.4 

-  3    1.9 

+0.3579 

.6027 

.0462 

+39 

-21 

A«  Sagittarii 

4ft 

1.35 

4.1 

25    9.9 

17  47.4 

-  2  47.6 

+0.5364 

.6027 

.0468 

451 

-11 

53  Sagittarii 

6 

1.34 

4.7 

23  43.0 

19    0.5 

-  1  37.4 

-0.8566 

.6027 

.0501 

-28 

-90 

B.A.C.  6727 

6ft 

1.34 

4.7 

23  43J2 

19    7.1 

-  1  31.1 

-0.6480 

.6026 

.0505 

-27 

-90 

B.A.C.  6864 

6 

-1.40 

5.4 

23    5.3 

5    3  13.1 

+  6  14.9 

-0.9750 

.6010 

+.0736 

-33 

-90 

B.  A.  C.  6878 

6ft 

1.42 

5.6 

22  57.2 

4    6.9 

+  7    6.5 

-1.0426 

.6008 

.0763 

-38 

-90 

B.A.C.  7049 

6 

1.50 

6.3 

22  48.9 

14    0.7 

-  7  24.0 

-05879 

.5976 

.1034 

+  9 

-59 

17  Capricorni 
B.A.C.  7197 

6 

1.52 

6.8 

21  58.8 

20  29.2 

-  1  11.3 

-0.3985 

.5946 

.1207 

+  5 

-66 

6 

1.53 

6.8 

23  12.2 

21  19.4 

-  0  23.0 

+0.9277 

.5944 

.1223 

467 

+14 

tf  Capricorni 

5ft 

1.55 

7.8 

20  21.7 

6    3  40.6 

+  5  43.0 

-1.0859 

.5910 

.13a'> 

-36 

-90 

rCapricomi 
27  Capricorni 

6 

-1.58 

-  7.8 

-21  42.5 

6  17.9 

+  7  16.5 

+0.4891 

.5903 

+.1417 

455 

-14 

6 

1.56 

7.7 

21    4.2 

5  41.8 

+  7  39.5 

-0.0924 

.5901 

.1432 

423 

-46 

6  Capricorni 
33  Capricorni 

6 

1.59 

7.8 

21  11.0 

8    7.1 

+  9  59.1 

4O.3745 

.5887 

.1487 

+49 

-20 

6 

1.62 

8.0 

21  23.8 

11  31.8 

-10  44.3 

+1.1087 

.5865 

.1567 

+6^ 

+27 

37  Capricorni 

6 

1.62 

8.4 

20  39.4 

15  51.4 

-  6  34.7 

+1.0656 

.5840 

.1660 

+70 

423 

e  Capricorni 

4ft 

1.62 

84 

20    2.4 

16  46.0 

-5  42.2 

+0.6012 

.5833 

.1678 

465 

-8 

K  Capricorni 

5 

-1.62 

-  8,8 

-19  27.1 

19    2.3 

-  3  31.2 

+0.3972 

.5820 

+.1725 

453 

-19 

B.A.C.7550 

6 

1j62 

8.7 

20  12.5 

19  15.7 

-3  185 

+1.1943 

.5818 

.1728 

+70 

435 

29  Aqua.,  muU. 

6 

1£4 

9.0 

-17  34.9 

7    3  13.4 

+  4  21.4 

+0.0012 

.5766 

.1881 

+32, 

-41 

26  Ceti,  muU. 

6ft 

1.56 

9.6 

-^  0  40.6 

10  13  39.1 

+11  59.9 

+0.6236 

.5320 

.2485 

+82 

-  8 

29Ceti 

6ft 

1.66 

9.5 

1  19.2 

16  40.9 

-  9    3.0 

+0.4615 

.5314 

.2477 

+69 

-17 

33CeU 

6 

1.55 

9.4 

1  45.7 

16  56.4 

-8  50.0 

+0.3156 

.5311 

5476 

+59 

-24 

35  Ceti 

6ft 

-1.54 

-9.4 

+  1  47.5 

17  54.3 

-7  53.9 

+0.5226 

.5308 

+.2473 

+74 

-14 

/Piscium 

6 

1.53 

9.3 

2  56i2 

20  28.3 

-5  24.8 

-0.0330 

.5302 

.2463 

+39 

-43 

B.A.C.  408 

6ft 

1.52 

9.0 

4    3.9 

22  52.3 

-  3    5.3 

-0.6179 

.5298 

.2454 

+  9 

-81 

fi  Piflcium 

4ft 

1.52 

8.7 

5  28.8 

11    2  30.0 

+  0  25.6 

-15070 

.5292 

.2436 

-30 

-85 

1/  PiBoium 

4ft 

1.47 

8.5 

4  50.2 

8    3.4 

+  5  48.7 

+0.8116 

.5282 

5407 

+90 

+  3 

64  Ceti 

6ft 

-1.42"  -  7.2 

+  7  58.0 

22  47.6 

-  3  64.6 

+0.9986 

.5270 

+5297 

+90 

+16 

OCCULT  ATIONS,  1879. 
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£L£M£NT8  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF 

; 

PLANETS  AND  STARS  BY  THE  MOON.                                            | 

MARCH 

1 

Btar's- 

1 

At  Conjunction  in  R.  A. 

Llmitiog 
Pandlela. 

Name. 

ICag. 

4i 

Red'n 
187 
Am 

Mftom 
2.0. 
A6 

Apparent 
DecUnation. 

Washington 
Mean  Time. 

Hour  Angle. 

H 

Y 

a/ 

y 

JN'n. 
+90 

S'n. 
+  % 

^1  Ceti 

8 

-1.41 

^i'A 

+  8  14.6 

d     h    m 
11  23  35.8 

h    m 
-  3    7.8 

+0.8917 

.5270 

+.2290 

:  II.  A.  C.  728 

64 

1.40 

6.4 

10  15.1 

12    4    7.7 

H-  1  15.6;   -0.2009 

.5269 

5249 

+30 

-50 

'  B.A.C.741 

64 

1.38 

6.6 

9    7.9 

5  15.8 

+  2  21.7 

+li2388 

.5269 

.2239 

+90 

+36 

!  f  Arietis 

54 

1.38 

6.3 

10    1.7 

5  24.3 

+  2  29.9 

+0.3209 

.5270 

.2236 

+60 

-22 

B.A.C.755 

6 

1.37 

6.3 

9  595 

6  21.9 

+  3  25.7 

+0.5792 

.5270 

.2226 

+79 

-  8 

1  31  Arietis 

54 

1.36 

5.7 

11  53.4 

11  11.3 

+  8    6.2 

-0.3790 

.5271 

5177 

+21 

-60 

38  Arietis 

5 

-1.33 

-5.4 

+11  54.3 

15  18.2 

-11  54.6 

+0.4927 

.5272 

+5134 

+72 

-11 

i  B.A.C.1096 

64 

1.16 

2.4 

17  24.6 

13  15  16.2 

+11  18.4 

-0.6584 

.5303 

.1821 

+  5 

-71 

1  B.A.C.1119 

6 

1.14 

2.6 

16    7.0 

17  52.4 

-10  10.3 

+15067 

.5309 

.1782 

+90 

+40 

B.A.C.1240 

6 

1.03 

1.8 

17  49.8 

14    4    9.3 

-  0  13.0 

+1.1069 

.5328 

.1621 

+90 

+33 

B.A.C.1242 

6 

1.07 

LO 

19  50.4 

4  15.7 

-  0    6.8 

-1.0568 

.5328 

.1620 

-22 

-70 

{  w<  Tauri 

6 

1.02 

0.8 

19  16a 

8    8.2 

+  3  38.3 

+0.1787 

.5335 

.1555 

+52 

-21 

;  di  Tauri 

54 

-0.98 

-0.3 

+20  15.7 

11  59.9 

+  7  22.6 

-0.3167 

5344 

+.1488 

+24 

-47 

;  53  Tauri 

64 

0.U6 

0.0 

20  49.8 

13    1.0 

+  8  21.7 

-0.7854 

.5346 

.1471 

-  3 

-69 

!  B.  A.  C.  1373 

6 

0.92 

+0.2 

21  20.0 

17    5.4 

.  -11  41.8 

-0.7508 

.5354 

.1339 

-  1 

-68 

I  Tauri 

5 

0.72 

la 

21  24.3 

15    9  40.2 

+  4  20.8 

+15374 

.5390 

.1088 

+90 

+53 

121  Tauri 

6 

0^ 

2.4 

23  b7J2 

16    0  43.1 

-  5    6.0 

-0.1506 

.5420 

.0784 

+33 

-30 

B.A.C.1774 

64 

0.52 

2.4 

23  14i) 

2  30.1 

-  3  22.6 

+0.7628 

.5425 

.0746 

+90 

+19 

B.A.C.1801 

6 

-0.50 

+2.4 

+23    8.5 

4  23.7 

-  1  32.7 

+1.0174 

.5426 

+.0705 

+90 

+36 

I  132  Tauri 

54 

0-47 

2.9 

24  31.3 

6  59.6 

+  0  58.0 

-0.3276 

.5429 

.0654 

+23 

-39 

'  2  Geminorum 

64 

0.37 

2.6 

23  38.9 

15  14.6 

+  8  56.4 

+1.1043 

.5440 

.0479 

+90 

+44 

5  Geminorum 

6 

0.35 

3.4 

24  26.8 

17  24.2 

+11     1.7 

+0.3209 

.7442 

.0428 
.0174 

+61 

-  2 

B.A.C.2154 

64 

0.18 

3.5 

24  41.7 

17    5  19.9 

-  1  26.5 

+0.4061 

.5451 

+68 

+  5 

e  Geminorum 

34 

0.15 

3.7 

25  15.4 

8  17i) 

+  1  25.1 

-0.1743 

.5454 

+.0108 

+31 

-25 

1  37  Geminor. 

6 

-0.10 

+3.6 

+25  32.0 

13  31.2 

+  6  28.3 

-0.4572 

.5455 

-.0011 

+15 

-42 

3!)  Geminor. 

64 

0J)7 

3.8 

26  14.9 

15    6.6 

+  8    0.5 

-1.2508 

.5455 

.0043 

-52 

-64 

40  Geminor. 

64 

0.05 

3.8 

26    5J3 

15  24.8 

+  8  18.1 

-1.0735 

.5455 

.0054 

-27 

-64 

u  Geminorum 

6 

-0.04 

3.3 

24  23.8 

16  48.9 

+  9  39.4 

+0.7874 

.5455 

.0082 

+90 

+27 

48  Geminor. 

6 

+0.04 

3.2 

24  20.5 

21  25.9 

-  9  53.0 

+0.7872 

.5455 

.0187 

+90 

+26 

^ 

52  Geminor. 

6 

0.05 

3*6 

25    6.3 

22  26.8 

-  8  54.1 

-0.0774 

.5455 

.0208 

+37 

-21 

A  Geminorum 

54 

+0.09 

+3.5 

+25  17.7 

18    2  29.7 

-  4  69.3 

-0.3893 

.5453 

-.0296 

+19 

-40 

B.A.C.2514 

64 

0.17 

3.1 

24  30.6 

9  46.0 

+  2    2.3 

+0.2074 

.5445 

.0453 

+54 

-  8 

K  Gemi.,  mult. 

34 

0.21 

3.1 

24  42.2 

12  11.5 

+  4  23.0 

-0.1225 

.5444 

.0504 

434 

-26 

fi^  Cancri 

6 

0.30 

2:2 

23    0.0 

22  22.5 

-  9  46.2 

+1.1340 

.5430 

.0727 

+90 

+45 

X  Cancri 

6 

0.41 

25 

24  25.4 

19    4  59.2 

-  3  22.6 

-0.9605 

.5420 

.0858 

-16 

-66 

y  Cancri 

44 

0^1 

1.3 

21  55.7 

15  44.3 

+  7    15 

+0.7492 

.5396 

.1075 

+90 

+15 

B.A.C.3138 

6 

+0.65 

+0.8 

+21  48.5 

20    6    9.0 

-  3    2.1 

-0.8692 

.5365 

-.1346 

-  9 

-68 

]/  Leonis 

34 

0.82 

-1.5 

'  17  23.1 

21    8  15.5 

-  1  45.5 

^.1396 

.5302 

.1779 

+33 

-40 

42  Leonis 

6 

0.84 

2Ji 

15  37.1 

15  25.7 

+  5  11.3 

+0.4622 

.5283 

.1886 

+70 

-10 

B.A.C.3570 

6 

0.86 

2.5 

14  59.7 

18  53.3 

+  8  32.5 

+0.4764 

.5278 

.1931 

+71 

-10 

t  Leonis 

6 

0.87 

2.6 

14  47.5 

20  34.1 

+10  10.2 

+0.3699 

.5274 

.1954 

+63 

-16 

k  Leonis 

6 

0.91 

3.0 

14  52.1 

22    3  39.2 

-  6  57.9 

-1.1277 

.5260 

.2044 

-25 

-75 

I  Leonis,  muZt. 

4 

+0.95 

-4.4 

+11  14.0 

22  29.0 

+11  17.4 

-15357 

.5235 

-.2242 

-36 

-79 

u  Virginis 

64 

0.96 

5.0 

8  50.4 

23    5  50.5 

-  5  34.5 

-0.3715 

.5229 

.2304 

^^^^^p 

-60 

f  Virginis 

5 

0.96 

5.2 

8  58.1 

9  17.2 

-  2  14.0 

-1.3044 

.5226 

5329 

-41 

-81 

V  Virginis 

44 

0.94 

5.2 

7  14.7 

9  35.1 

-  1  56.7 

+0.4610 

.5228 

5333 

+69 

-16 

B.  AC.  4104 

64 

0.96 

6.0 

4  45.9 

22  37.7 

+10  42.3 

-0.0041 

.5229 

.2412 

+41 

-41 

e  Virginis 

5 

0.95 

6M 

4    1.4 

24    3    L7 

-  9    1.8 

-05855 

.5232 

5431 

+26 

-57 

B.A.C.4254 

6 

+0.95 

-6.4 

+  2  33.4 

12    4.9 

-  0  15.1 

-0.9515 

.5242 

-5460 

-10 

-88 

65  Virginis 

6 

0.88 

6.8 

-  4  15.4 

25  10  22.8 

-  2  38.3 

+0.6814 

.5295 

.2465 

+«5 

-  5 

66  Virginis 

6 

0.87 

6.8 

4  29.8 

10  58.4 

-  2    3.9 

+0.7852 

.5297 

.2464 

+75 

0 

l^  Virginia 

5 

0.88 

6.7 

5  35.8 

14  36.7 

+  1  27.6 

+1.0361 

.5309 

.2455 

+85 

+16 

80  Virginis 

6 

0.87 

6.8 

4  44.71        16  20.7 
-  4  51.31        20  25.2 

+  3    8.3 

-0.2759 

.5312 

.2450 

+26 

-57 

4 

B.A.C.4572 

6 

+0.86 

-6.9 

+  7    5.1 

-1.1545 

.5330  -.2433 

-26 

-90 

54 
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OCCiJL.TATIONS,  187«. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF       || 

PLANETS  AND  STARS  BY  THE  MOON. 

HAKCH 

• 

1 

Star*»- 

AT  CovjuircnoN  in  R.  A. 

* 

Linnting 
ParmUela. 

Name. 

Mac. 

6 

Bed'n 
187 
Aa 

H  fh>in 
8.0. 
AJ 

-6:6 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle. 

H 

r 

a/ 

y' 

ITn. 

S'o. 

o 

-29 

B.  AC.  4647 

+0*84 

-f25'.8 

d     h    m 
26    1  44.6 

h     m 
-11  45.7 

+0i2305 

.5353 

-i2409 

o 

+53 

94  Virginii 

6 

0.81 

6.5 

8  16.9 

7    8.0 

-  6  32.6 

-0.1753 

.5375 

.2377 

+30 

-51 

95  Virginii 

6 

0.81 

6.6 

8  42.2 

7  20.1 

-  6  21.0 

+0.2132 

.5375 

J2376 

+51 

-30 

96  Virginia 

6i 

0.81 

6.3 

9  43.7 

8  24.3 

-  5  18.8 

+1.0209 

.5383 

.2368 

4«0 

+16 

K  Virginis 

H 

0.80 

6.3 

9  40.7 

10  24.7 

-  3  22.0 

+0.5343 

.5389 

.2356 

+71 

-13 

2  Librae 

6 

0.77 

6.3 

11    7.8 

15  10.9 

+  1  14.5 

+0.8798 

.5414 

.2317 

+79 

+  7 

ft  LibriB 
V'  LibnB 

6 

+0.73 

-5.8 

-13  37.0 

27    3    7.3 

-11  12.7 

+0.7401 

.5481 

-.2201 

+76 

-  1 

5 

0.67 

5.3 

15  45.6 

10  55.1 

-  3  40.9 

+1.2630 

.5528 

J2107 

+74 

+39 

0*  Libroe 

6 

0.62 

5.4 

15    5.2 

17  20.1 

+  2  30.8 

-0.7534 

.5567 

J2020 

-  5 

-90 

(^  LibroB 

4 

0.61 

5.1 

16  16.2 

20  30.0 

+  5  34.0 

-0.1709 

.5590 

.1969 

+25 

-51 

^  LibroB 

7 

0.60 

4.9 

16  59.9 

21    4.4 

+  6    7.2 

+0.4629 

^91 

.1!)63 

+60 

-16 

B.A.C.5099 

7 

0.59 

5.0 

16  48.8 

21  20.3 

+  6  22.5 

+0.2213 

^92 

.1960 

+46 

-29 

^  Librae 

6 

40.59 

-5.1 

-16  10.2 

21  33.6 

+  6  35.3 

-0.4811 

.5596 

-.1954 

+  9 

-72 

7 

C*  LibnB 

6 

0.59 

5.0 

16  25.1 

22  32.4 

+  7  32.1 

-0.4173 

.5603 

.1936 

+12 

-67 

^t  Scorpii 
3^  Scorpii 

2 

0.48 

4.1 

19  27.3 

28  12  26.3 

-  3    4.0 

+0.1558 

.5694 

.1694 

+39 

-33 

H 

0.48 

4.1 

19  27.0 

12  26.5 

-  3    3.8 

+0.1515 

.56.94 

.1694 

+39 

-33 

u^  Scorpii 

4i 

0.47 

3.8 

20  19.3 

13    0.0 

-  2  31.5 

+0.9460 

.5695 

.1686 

+70 

+13 

u>  Scorpii 

H 

0.47 

3.9 

20  31.3 

13  14.7 

-  2  17.4 

+1.1097 

.5696 

.1683 

+70 

+26 

i;i  Scorpii 

7 

+0.44 

-4.3 

-19    7.0 

15  12.0 

-  0  24.5 

-0.6489 

.5709 

-.1644 

-  4 

-90 

v^  Scorpii 

4 

0.45 

4.3 

19    7.6 

15  12.4 

-  0  24.1 

-0.6402 

.5709 

.1644 

+  6 

-88 

B.A.C.5395 

6 

0.44 

3.7 

21    4.3 

15  52.6 

+  0  14.7 

+1.2351 

.5716 

.1629 

469 

+40 

tjf  Ophiuchi 

5 

0.41 

3.9 

19  44.2 

20  14.8 

+  4  27.2 

-0.8194 

.5741 

.1542 

-15 

-90 

u  Ophiuchi 
22  Ophiuchi 

o 

0.36 

3.6 

21  11.5 

23  32.0 

+  7  37.0 

+0.1683 

.5765 

.1468 

+37 

-32 

61 

0.28 

2.7 

23  18.0 

29    8  44.9 

• 

-  7  31.1 

+1.0551 

.5818 

.1260 

+€7 

+23 

24  Ophiuchi 

6i 

+0.27 

-2.9 

-22  56.7 

9  32.8 

-  6  45.1 

+0.5942 

.5822 

-.1240 

461 

-  8 

39  0phi.,mtt/(. 

6 

0.18 

2.5 

24    8.7 

18    0.4 

+  1  22.8 

+0.8500 

.5867 

.1035 

466 

+  8 

B.A.C.5831 

6 

0.18 

2.9 

23  55.8 

18    2.7 

+  1  25.0 

+0.6273 

.5867 

.1034 

+61 

-6 

b  Ophiuchi 

5 

0.15 

2.8 

24    3.3 

21  19.0 

+  4  33.5 

+0.4304 

.5883 

.0952 

+47 

-17 

c^  Ophiuchi 

5 

0.11 

2.6 

23  51.7 

23  18.7 

+  6  28.5 

+0.0492 

.5892 

.0900 

+25 

-39 

63  Ophiuchi 

6i 

+0.02 

2.2 

24  51.6 

30    8  28.8 

-  8  433 

+0.3524 

.5929 

.0649 

+41 

-2! 

4  Sagittarii 

5 

-0.02 

-2.5 

-23  48.1 

10  24.3 

-  6  52.4 

-0.8408 

.5937 

-.0594 

-26 

-90 

7  Sagittarii 

6 

0.03 

2.4 

24  16.8 

11  34.7 

-  5  44J^ 

-0.4245 

.5939 

.0563 

-  3 

-69 

^7 

9  Sagittarii 

4i 

0.04 

2.3 

24  21.7 

11  58.5 

-5  22.0 

-0.3643 

.5942 

.0554 

0 

-65 

B.A.C.6161 

6 

0.07 

2.6 

23  43.5 

15    1.6 

-2  26.3 

-1.1649 

.5947 

.0469 

-51 

-90 

B.A.C.6217 

6i 

0.11 

2.1 

24  58.4 

18  47.3 

+  1  10.2 

-0.0548 

.5958 

.0361 

+15 

-45 

X  Sagittarii 

3 

0.15 

2.0 

25  29.4 

21  15.5 

+  3  32.5 

+0.3886 

.5961 

.0292 

439 

-19 

24  Sagittarii 

6 

^.18 

-2.4 

-24    7.5 

23  33.9 

+  5  45.3 

-1.0539 

.5965 

-.0223 

-43 

-90 

B.A.C.636y 

6 

0J24 

2.2 

25    8.5 

31    3  44.8 

+  9  46.0 

-0.0934 

.5970 

-.0103 

+11 

-47 

a  Sagittarii 

2i 

0.29 

1.8 

26  27J2 

7  43.3 

-10  25.2 

+1.2170 

.5973 

+.0012 

+64 

+44 

B.A.C.6490 

6i 

0.34 

2.2 

25    1.4 

10  31.2 

-  7  44.1 

-0.2158 

.5972 

.0096 

+  4 

-54 

B.  A.  C.  6562 

6i 

0.38 

1.9 

26    7.2 

14  37.7 

-  3  47.7 

+0.9570 

.5969 

.0213 

464 

+17 

^  Sagittarii 

5 

0.39 

2.2 

25  28.5 

15  31.8 

-2  55.8 

+0.3241 

.5969 

.0240 

+35 

-23 

B  A.  C.  6576 

6 

-0.39 

-2.3 

-24  23.8 

15  33J2 

-2  54^ 

-0.7677 

.5969 

+.0240 

-25 

-90 

X^  Sagittarii 

6 

0.43 

2.6 

24  45.3 

19  17.5 

+  0  40.7 

^.2948 

.5965 

.0342 

+  2 

-60 

)^  Sagittarii 

6i 

0.43 

2.6 

24  39.7 

19  20.1 

+  0  43.2 

-0.3877 

.5965 

.0343 

-  3 

-67 

y^  Sagittarii 
A*  SagitUrii 

6 

0.42 

2.7 

24  12.7 

19  23.5 

+  0  46.5 

^.8422 

.5964 

.0355 

-28 

-90 

6 

0.49 

2.6 

24  59J9 

23  26.1 

+  4  39J2 

+0.1184 

.5958 

.0467 

+25 

-34 

h9  SagitUrii 

4i 

-0.49 

-2.4 

-25    9.9 

23  41.4 

+  4  53.9 

+0.2987 

.5957 

+.0472 

+35 

-24 

APBIIi. 

> 

1 

53  Sagittarii 
B.A.C.6727 

6 

-0.50 

-3.1 

-23  43.0 

1    0  55.9 

+  6    5.4 

-1.1064 

.5954 

+.0506 

-45 

-00 

6i 

0.50 

3.1 

23  43.1 

1    2.7 

+  6  11.9 

-1.0977 

.5954 

.0509 

-44 

-90 

B.A.C.6d64 

6 

0.61 

3.3 

23    5.2 

9  19.0 

-  9  51.8 

-1.2193 

.5932 

.0737 

-54 

-90 

B.  A.  C.  7049 

6 

0.74 

3.7 

22  48.9 

20  22.2 

+  0  44.9 

-0.5110 

.5895 

.1013 

-  3 

-76 

17  Capricorn i 
B.  A.  a  7197 

6 

0.80 

4.0 

21  58.7 

2    3    0.7 

+  7    7.8 

-0.6160 

.5859 

.1201 

-  7 

-86 

1    6 

-0.83 

-3.8  -83  12.21 

3  52.1 

+  7  57.2 

+0.7279 

.5853  +.1223!  +67 

0 
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£L£M£1ST8  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        ] 

PLANETS  AND  STARS  BY  THE  MOON. 

APKIIi 

• 

Star's— 

At  CoNJUNcnoii  iir  R.  A. 

Limiting     1 
Paralleli.    | 

Name. 

Mag. 
6 

Red'a 

■  Anom 

Apparent 
Declination. 

Waalilngton 
Mean  Time. 

Hoar  Angle. 

H 

Y 

a/ 

y' 

N'n. 

o 
+44 

8*a. 

X  Capricorni 

-0*90 

-4.4 

o      » 
-21  42.5 

d     h     m 
2  12    3.8 

h     m 
-  8  10.1 

+0.2960 

.5806 

+.1415 

27  Capricorni 

6 

0.91 

4.6 

21    4.2 

12  28.3 

-  7  46.5 

-0.2923 

.5800 

.1428 

+13 

-59 

6  Capricorni 
33  Capricorni 

6 

0.94 

4.7 

21  11.0 

14  57.8 

-  5  22.7 

+0.1842 

.5792 

.1481 

+38 

-31 

6 

0.96 

4.6 

21  23.7 

18  28.3 

-  2    0J2 

+0.9339 

.5770 

.1560 

+69 

+13 

37  Capricorni 

6 

1.01 

5.0 

20  39.3 

22  55.4 

+  2  17.0 

+0.8976 

.5743 

.1651 

+70 

+10 

e  Capricorni 

H 

1.02 

5.2 

20    2.4 

23  51.6 

+  3  11.0 

+0.4287 

.5736 

.1670 

+54 

-18 

K  Capricorni 

5 

-1.04 

-5.3 

-19  27.0 

3    2  11^ 

+  5  26.0 

+0i2266 

.5724 

+.1715 

+43 

-29 

B.A.C.7550 

6 

1.03 

5.2 

20  12.4 

2  25.6 

+  5  39.3 

+1.0342 

.5720 

.1725 

+70 

+19 

21)  Aqua.,  wtuU. 

6 

1.10 

6.1 

17  34.9 

10  37.2 

-10  27.1 

-0.1574 

.5670 

.1874 

+24 

-50 

56  Aquarii 

6 

1.20 

6.8 

15  14.5 

22  44.0 

+  1  13.6 

^.1485 

.5594 

J2068 

427 

-50 

1*  Aqua.,iniiZ^ 

6 

1.25 

7.0 

14  43.9 

4    6  28.3 

+  8  41.7 

+0.9759 

.5545 

.2174 

+76 

+14 

r®  Aquarii 

4 

1.26 

7.2 

14  16.1 

7  19.2 

+  9  30.8 

+0.6879 

.5542 

.2182 

+76 

-4 

74  Aquarii 

6 

-1.26 

-7.6 

-12  17.9 

9    4.8 

+11  12.8 

-0.9358 

.5534 

+.2204 

-14 

-90 

^  Aquarii 

4i 

1.30 

8i2 

9  47  J2 

19  15.8 

-2  56.9 

-1.20iy 

.5478 

.2314 

-33 

-90 

i}^  Aquarii 

4i 

1.30 

8.2 

9  53.0 

20  12.7 

-  2    li) 

-0.8827 

.5473 

J2323 

-10 

-90 

^  Aquarii 
B.  A.  C.  6214 

5 

1.32 

8.1 

10  18.7 

20  41.6 

-  1  34.0 

-0.3318 

.5468 

.2329 

+21 

-61 

6i 

1.35 

8.4 

8  10.5 

5    4  236 

+  5  52.7 

-0.7042 

.5431 

.2393 

+  2 

-90 

B.A.C.8274 

61 

1.39 

8.5 

7    5.6 

10  30.4 

+11  A7& 

-0.3403 

.5403 

.2432 

+12 

--6I 

30  Piacium 

5 

-1.41 

-8.6 

-  6  43.7 

16  52J2 

-6    3.2 

+0.8427 

.5378 

+.2465 

4^ 

+  3 

33  Piscium 

5 

1.42 

8.6 

-  6  25.6 

18  29.1 

-  4  29.4 

+0.9317 

.5372 

.2473 

484 

+  i) 

31  Arietis 

5i 

1.52 

5.7 

4-11  53.4 

8  20  26.9 

-  4  50.3 

-0.2248 

.5291 

.2207 

429 

-50 

38  Arietia 

5 

1.53 

5.5 

11  54.3 

9    0  32.3 

-  0  52.7 

+0.6548 

.5298 

.2161 

48r 

-  3 

B.A.c.iooe 

6i 

1.45 

3.1 

17  24.6 

10    0  17.8 

-  1  52.0 

-0.4532 

.5339 

.1850 

+17 

-59 

B.  A.  C.  1240 

6 

1.37 

2.2 

17  49.8 

• 

13    2.0 

+10  27.7 

+1.3234 

.5368 

.1646 

+90 

+60 

B.  AC.  1242 

6 

-1.38 

-1.9 

4-19  50.4 

13    8.3 

+10  33.8 

-0.8323 

.5368 

+.1645 

-  5 

-70 

«»  Tauri 

6 

1.36 

1.8 

19  16.1 

16  57.9 

-  9  44.1 

+0.4023 

.5378 

.1579 

466 

-10 

w«  Tauri 

H 

1.31 

1.1 

20  15.7 

20  46.7 

-6    2.7 

-0.0852 

.5385 

.1510 

438 

-34 

63  Tauri 

6i 

1.32 

0.9 

£0  49.8 

21  47.1 

-  5    4.3 

-0.5522 

.5389 

.1493 

4ll 

-69 

56  Tauri 

61 

1.33 

0.8 

21  27.7 

21  51i2 

-  5    0.3 

-1.2277 

.5390 

.1492 

-39 

-«9 

B.  A.  C.  1373 

6 

1.30 

-0.4 

21  20.0 

11     1  48.4 

-  1  10.9 

-0.5132 

.5395 

.1420 

+13 

-58 

T  Tauri 

4i 

-1.26 

40.3 

+22  42.5 

8  26.7 

+  5  14.4 

-1.1112 

.5411 

+.1293 

-27 

-68 

103  Tauri 

6 

1.15 

1.5 

24    5.6 

20  26.2 

-  7    9-8 

-1.2159 

.5434 

.1054 

-40 

-66 

121  Tauri 

6 

1.00 

2.2 

23  57.2 

12    9    3.1 

+  5    1.8 

+0.1072 

.5451 

.0796 

+48 

-16 

B.A.C.1774 

6i 

0.98 

2.0 

23  14.9 

10  49.0 

+  6  44.1 

+1.0191 

.5454 

.0767 

+90 

+36 

B.A.C.1801 

6 

0.96 

2.1 

23    8.5 

12  41.4 

+  8  32.8 

+1.2732 

.5455 

.0716 

+90 

+62 

132  Tauri 

5i 

0.96 

2.7 

24  31.3 

15  15.7 

+11    1.9 

-0.0668 

.5458 

.0665 

+38 

-24 

5  Geminorum 

6 

^.82 

+3.5 

424  26.8 

13    1  34.6 

-  3    0.1 

+0.5833 

.5464 

+.0433 

+84 

+12 

B.  A.  C.  2154 

6i 

0.67 

3.6 

24  41.7 

13  25.2 

+  8  26.5 

+0.6707 

.5466 

.0168 

490 

+19 

e  Geminorum 

H 

0.63 

4.0 

25  15.4 

16  21.8 

+11  na, 

+0.0912 

.5465 

+.0102 

+47 

-11 

37  Geminor. 

6 

0.55 

4.2 

25  32.1 

21  33.9 

-  7  41.2 

-0.1908 

.5463 

-.0011 

+30 

-25 

39  Geminor. 

64 

0.52 

4.3 

26  14.9 

23    8.9 

-6    9.4 

-0.9847 

.5461 

.0043 

-19 

-64 

40  Geminor. 

6i 

0.52 

4.3 

26    5.2 

23  27.0 

-  5  51.9 

-0.8076 

.5460 

.0054 

-6 

-64 

u  Geminorum 

6 

-0.50 

44.0 

424  23i) 

14    0  50.8 

-4  30.9 

+1.0515 

.5459 

-.0083 

4^ 

+44 

48  Geminor. 

6 

0.44 

4.0 

24  20.5 

5  27.0 

-  0    4.1 

+1.0512 

.5454 

.0188 

490 

+43 

52  Geminor. 

6 

0.43 

4.2 

25    6.3 

6  27.7 

+  0  54.6 

+0.1869 

.5453 

.0210 

453 

-6 

A  Geminorum 

H 

0.39 

4.4 

25  17.7 

10  30.2 

+  4  49.0 

^.1255 

.5446 

.0299 

4^ 

-24 

B.A.C.2514 

61 

0.29 

4.1 

24  30.6 

17  46.1 

+11  50J2 

+0.4690 

.5436 

.0452 

+73 

+  6 

K  Gemi.finiiJt. 

3i 

0J2G 

4.3 

24  42i2 

20  11.7 

-  9  49.0 

+0.1385 

.5433 

.0506 

450 

-12 

u^  Cancri 

6i 

-0.15 

44.4 

425  26.4 

15    4  12.3 

-2    4.4 

-1.1516 

.5418 

-.0677 

-34 

-65 

X  Cancri 

6 

-0.04 

4.1 

24  25.5 

13    1.7 

+  6  27.6 

-0.7083 

.5396 

.0861 

+  1 

-^ 

V*  Cancri 

6i 

+0.02 

4.1 

24  34.1 

16  49.6 

+10    8.0 

-1.2089 

.5385 

.0939 

-40 

-6$ 

v^  Cancri 

6 

0.03 

4.1 

24  30.7 

18  11.8 

+11  27.5 

-1.2767 

.5384 

.0965 

-53 

-66 

7  Cancri 

4i 

0.10 

ZSl 

21  55.7 

23  49.9 

-  7    5.5 

+0.9972 

.5368 

.1078 

+90 

+31 

f  Cancri 

5 

+0J35 

43.2 

422  33.7 

16  12  16.4 

+  4  56.1 

-1.1890 

.5335 

-.1311 

.35 

-68 

428 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF       1 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

APBIIi 

• 

Star's— 

t 

At  Conjunction  in  R.  A. 

LimltiDg 
Ptiralleii. 

Name. 

Msg. 
6 

Red'n 

187 

>  from 
8.0. 

Apparent 
Dedinttlion. 

WfwbtegtMi 
Mean  Time. 

HoorAoglo. 

H 

Y 

a/ 

y' 

H'n. 

S'n. 

0 
-65 

79  Cancri 

+0'!25 

+3:1 

+21I  30'.9 

d     h     m 
16  12  45.0 

h    m 
+  5  24.6 

-1.1998 

.5333 

-.1321 

0 
-37 

B.  A.  C.  3138 

6 

0.28 

2.8 

21  48.6 

14  20.5 

+  6  57.1 

-0.6365 

.5328 

.1347 

+  6 

-65 

ft  Leonis 
42  Leonis 

3i 

0.55 

+0.4 

17  23.1 

17  16  40.6 

+  8  27.5 

+0.0643 

.5259 

.1782 

+45 

-29 

6 

0.60 

-0.4 

15  37iJ 

23  54.8 

-  8  31.8 

+0.6572 

.5245 

.1885 

+88 

0 

B.A.C.3579 

6 

0.63 

0.8 

14  59.8 

18    3  24.3 

-  5    8.7 

+0.6662 

.5237 

.1935 

+89 

0 

t  Leonis 

6 

0.64 

1.0 

14  47.6 

4    5.9 

-  4  30ij 

+0.5569 

.5235 

.1955 

+78 

-6 

k  Leonis 

6 

+0.71 

-1.2 

+14  52.2 

12  14.7 

+  3  25.4 

-0.9548 

.5222 

-5044 

-12 

-75 

I  Leonis,  micZl. 

4 

0.85 

3.0 

11  14.0 

19    7  12.5 

-2  115 

-1.1156 

.5204 

5247 

-23 

-79 

(J  Virginis 

6i 

0.88 

3.8 

8  50.5 

14  36.3 

+  4  59J3 

-0.2458 

.5204 

.2314 

+28 

-53 

f  Virginis 

5 

0.91 

3.9 

8  58.1 

18    3.8 

+  8  20.5 

-1.1847 

.5204 

.2340 

-28 

^1 

V  Virginis 

4i 

0.91 

4.3 

7  14.7 

18  21.8 

+  8  37.9 

+0.5786 

.5205 

.2341 

+70 

-10 

fT  Virginis 

4il 

0.95 

4.7 

7  19.6 

20    1  58.3 

-  7  59.3 

-1.3095 

i»208 

5395 

-41 

^3 

B.  AC.  4104 

6i 

+0.97 

-5.3 

+  4  45.9 

7  25.8 

-  2  41.7 

+0.0861 

.9214 

-.2427 

+46 

-:w 

c  Virginis 

5 

0.98 

5.6 

4     1.4 

11  49.8 

+  1  34.1 

-05043 

.5222 

5448 

+31 

-52 

B.A.C.4254 

6 

1.03 

6.0 

+  2  33.4 

20  51.8 

+10  19.7 

-0.8874 

.5242 

.2482 

-  6 

-^ 

65  Virginis 

6 

1.08 

7.2 

-  4  15.4 

21  19    0.5 

+  7  47.2 

+0.6861 

.5315 

5497 

+86 

-  5 

66  Virginis 
li  Virginis 

6 

1.08 

7.3 

4  29.8 

19  35.9 

+   8   21;5 

+0.7879 

.5320 

5496 

+74 

0 

5 

1.10 

7.6 

5  35.8 

23  11.7 

+11  50.5 

+1.0285 

.5333 

5489 

+85 

+15 

80  Virginis 

6 

+1.09 

-7.4 

-  4  44.7 

22    0  54.5 

-10  30.0 

-05782 

.5342 

-5484 

+26 

-57 

B.A.C.4572 

6 

1.10 

7.5 

4  51.3 

4  55.9 

-  6  36.3 

-1.1596 

.5362 

5471 

-26 

-9.) 

B.  AC.  4647 

6 

1.12 

7.6 

7  25.8 

10  10.7 

-  1  31.7 

+05034 

.5388 

5448 

+51 

-31 

94  Virginis 

6 

1.11 

7.5 

8  16.9 

15  29.0 

+  3  36.3 

-05105 

.5419 

.2417 

+35) 

-53 

95  Virginis 

6 

1.11 

7.6 

8  42.2 

15  41.0 

+  3  47.8 

+0.1743 

.5420 

.2416 

+49 

-32 

96  Virginis 

6i 

1.13 

7.7 

9  43.7 

16  44.1 

+  4  48.1) 

• 

+0.9723 

.5426 

5409 

+80 

+12 

K  Virginis 

41 

+1.13 

-7.6 

-  9  40.8 

18  32.6 

+  6  33.8 

+0.4863 

.5437 

-.2397 

^eii 

-16 

2  Libras 

6 

1.14 

7.6 

11     7.8 

23  23.5 

+11  14.9 

+0.8179 

.5468 

.2359 

+7:j 

+  2 

fi  LibriB 

6 

1.14 

7.2 

13  37.0 

23  11     5.5 

-  1  26.8 

+0.6551 

.5540 

5245 

+75 

-6 

v^  Librae 

5 

1.13 

6.8 

15  45.7 

18  42.9 

+  5  54.6 

+1.1577 

.5595 

5151 

+74 

♦28 

0^  Libre 

6 

1.12 

7.0 

15    5.2 

24    0  58.8 

+11  575 

-0.8474 

.5638 

5063 

-11 

-90 

^  Librae 

4 

1.13 

6.8 

16  16.2 

4    4.1 

-  9    4.2 

-05771 

.5661 

5017 

+20 

-58 

(?  Libra 

7 

+1.13 

^.7 

-16  59.9 

4  37.7 

-  8  31.8 

+0.3487 

.5666 

-5005 

+53 

-23 

B.  A.  C.  5099 

7 

M3 

6.6 

16  48.8 

4  53.1 

-  8  16.9 

+0.1093 

.5668 

.2002 

+40 

-36 

Qi  Libra 

6 

1.13 

6.9 

16  10.2 

5    6.2 

-  8    4.3 

-0.5855 

.5668 

.1999 

♦? 

-81 

\*  Libras 

6 

1.12 

6.6 

16  25.1 

6    3.5 

-  7    9.1 

-0.5241 

.5675 

.1984 

+  ^ 

-75 

X  LibriB 

6 

1.11 

6.0 

19  47.0 

14  35.3 

+  1     3.9 

+15503 

J>736 

.1834 

+70 

+40 

^1  Scorpii 

2 

1.09 

5.9 

19  27.3 

19  36.2 

+  5  53.5 

+0.0218 

.5773 

.1734 

+32 

-40 

/9"  Scorpii 

5} 

+1.11 

-5.7 

-19  27.1 

19  36.4 

+  5  53.7 

+0.0175 

.5773 

-.1734 

+32 

-40 

w<  Scorpii 

4i 

1.11 

5.7 

20  19.3 

20    9.0 

+  6  25.1 

+0.8024 

.5776 

.1727 

+70 

+  4 

d^  Scorpii 

41 

1.12 

5.6 

20  31.3 

20  23.3 

+  6  38.9 

+0.9638 

.5781 

.1718 

+70 

+14 

v^  Scorpii 

7 

1.10 

5.7 

19    7.1 

22  17.6 

+  8  28.8    -0,7779 

.5789 

.1684 

-11 

-f)0 

V*  Scorpii 
B.  A.  C;  5395 

4 

1.10 

5.6 

19    7.6 

22  18.0 

+  8  29.2,   -0.7689 

.5789 

.1684 

-11 

-!)0 

6 

Ml 

5.4 

21    4.4 

22  57.1 

+  9    6.8 

+1.0839 

.5794 

.1668 

+69 

+34 

^  Ophiuchi 

5 

+1.07 

-5.5 

-19  44i2 

25    3  12.4 

-10  47.6 

-0.9528 

.5821 

-.1578 

-23 

-J)^) 

w  Ophiuehi 
22  Ophiuchi 

5 

1.05 

5.0 

21  11.5 

6  24.5 

-  7  43.0 

+0.0200 

.6847 

.1501 

+29 

-4) 

61 

1.02 

ASt 

23  18.0 

15!i».l 

+  0  54.6 

+0.8865 

.5943;    .1287 

^ 

+M 

24  Ophiuchi 

61 

1.02 

4.3 

22  56.7 

16    9.7 

+  1  39.3    +0.4298 

.5903    .1274 

+50 

-18 

39  Oph.,  rnu/t. 

6 

0.97 

3.3 

24    8.7 

26    0  24.6 

+  9  34.5 

+0.67471 

.5947    .1055 

+64 

-  3 

B.A.C.5831 

6 

0.97 

3.3 

23  55.8 

0  26.8 

+  9  36.6    +0.4545 

.5947    .1054 

+50 

-16 

6  Ophiuchi 

31 

+0.96 

-3.2 

-24  52J2 

1  56.2 

+11    2.4    +1.2439 

.5952  -.1018 

+4>5 

+46 

h  Ophiuchi 

5 

0.95 

3.3 

24    3.4 

3  38.3 

-11  19.7 

+0.2566 

.5961    .097J 

+37 

-27 

c«  Ophiuchi 

5 

0.93 

3.1 

23  51.7 

5  35.1 

-  9  27.5 

-0.1227 

.5968    .0916 

+16 

-49 

63  Ophiuchi 

61 

0.86 

2.5 

24  51.6 

14  32.5 

-  0  52.1    +0.1708 

.6001     .0664 

+39 

-32 

4  Sagittarii 

5 

0.83 

2.7 

23  48.1 

16  25.5 

+  0  56.2    -1.0130 

.6005    .06  6 

-37 

-90 

7  Sagittarii 

6    ^.821 

-2.4 

-24  16.8 

17  34.4 

+  2    2.3    -0.6012 

.601)6  -.0579 

-12  -87  I| 
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CLEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF       i 

PLANETS  AND  STARS  BY  THE  MOON.                                            | 

APKIIi 

• 

1 

Star's— 

1                   AT  Conjunction  in  B.  A. 

Limiting 
ParaUelM. 

r 

Name. 

Mag. 

Tindu 

187 

nfrom 

Apparent 
DecllnatknL 

Wasblngton 
MeonTioM. 

How  Anglo. 

H 

Y 

a/ 

y" 

M'n. 
-^9 

8'u. 

0 
-79 

9  Sagittarii 

+0*82 

.2:4 

-2I  21.7 

d     h     m 
26  17  57.6 

h     m 
+  2  24.6 

^.5419 

.6006 

-.0568 

B.  AC.  6217 

6i 

0.79 

1.8 

24  58.4 

27    0  38.0 

+  8  48.3 

-0.2392 

.6017 

.0369 

+  5 

-56 

A  Sagittarii 

3 

0.74 

1.6 

25  29.4 

3    3.4 

+11     7.7 

+0.1990 

.6020 

.0300 

+38 

-30 

24  Sagittarii 

6 

0.71 

1.8 

24    7.5 

5  19.2 

-10  42.1 

-1J2334 

.6021 

.0235 

-60 

-90 

B.  A.  C.  6369 

6 

0.68 

1.3 

25    8.5 

9  25.6 

-  6  45.9 

-0.2822 

.6021 

-.0106 

+  1 

-59 

a  Sagittarii 

2h 

0.60 

0.8 

26  27.2 

13  20.2 

-  3    1.0 

+1.0179 

.6020 

+.0004 

->64 

+22 

B.A.C.6490 

^ 

+0.57 

-1.1 

-25    1.4 

16    5.6 

-  0  22.4 

-0.4072 

.6016 

+.0088 

-6 

-68 

B.A.C.6562 

^ 

0.53 

0.6 

26    7.2 

20    8.5 

+  3  30.5 

+0.7579 

.6012 

.0208 

+64 

+  3 

•df  Sagittarii 
B.  AC.  6576 

5 

0.53 

0.7 

25  28.5 

21     1.9 

+  4  21.6 

+0.1281 

.6006 

.0235 

+24 

-34 

6 

0.52 

0.9 

24  23.7 

21     3.3 

+  4  22.9 

-0.9581 

.6006 

.0236 

-36 

-90 

X^  Sagittarii 

6 

0.48 

0.8 

24  45.3 

28    0  44.8 

+  7  55.4 

-0.4887 

.5997 

.0347 

-  8 

-75 

X*  Sagittarii 

^ 

0.48 

0.8 

24  39.7 

0  47.4 

+  7  57.9 

-0.5852 

.5997 

.0348 

-13 

-84 

ys  Sagittarii 
h  Sagittarii 

6 

+0.48 

-0.9 

-24  12.7 

0  50.8 

+  8    1.1 

-1.0335 

.5996 

+.0349 

-41 

-90 

6 

0.43 

0.5 

24  59.8 

4  50.7 

+11  51.1 

-0.0784 

.5987 

.0466 

+14 

-46 

A<  Sagittarii 

4i 

0.43 

0.5 

25    9.8 

5    5.8 

-11  54.3 

+O.1014 

.5987 

.0471 

+24 

-36 

B.A.C.7049 

6 

0.12 

0.5 

22  48.9 

29    1  39.0 

+  7  49.1 

-0.7097 

.5887 

.1035 

-14 

-90 

17  Capricorni 
B.A.C.7197 

6 

0.04 

0.5 

21  58.7 

8  17.2 

-9  48.3 

-0.8128 

.5847 

.1201 

-18 

-IK) 

6 

+0.04 

0.1 

23  12.1 

9    8.8 

-  8  58.8 

+0.5316 

.5840 

.1223 

+56 

-12 

rCapricorni 
z7  Capricorni 

6 

--0.08 

-0.6 

-21  42.4 

17  21.7 

-  1    4.8 

+0.1021 

,5788 

+.1413 

+33 

-36 

6 

0.09 

0.8 

21     4.1 

17  26.4 

-  1     1.1 

-0.4872 

.5781 

.1426 

+  2 

-74 

^  Capricorni 

6 

0.11 

0.6 

21  10.9 

20  16.6 

+  1  43.4 

-0.0099 

.5780 

.1457 

+28 

-42 

33  Capricorni 

6 

0.16 

0.7 

21  23.7 

23  48.4 

+  5    7.2 

+0.7442 

.5739 

.i:>57 

+68 

0 

35  Capricorni 

6 

0.17 

0.5 

21  44.9 

30    1    5.4 

+  6  21.3 

+1.3053 

.5731 

.1582 

+68 

+54 

37  Capricorni 

6 

-0.22 

-0.8 

-20  39.2 

4  17.6 

+  9  26.4 

+0.7109 

.5710 

+.1646 

+69 

-  2 

e  Capricorni 

44 

0.23 

1.0 

20    2.3 

5  14.2 

+10  20.9 

+0.2409 

.5702 

.1665 

+43 

-28 

K  Capricorni 

5 

0.26 

1.2 

19  26.9 

7  35.7 

-11  22.8 

+0.0391 

.5683 

.1714 

+33 

-39 

B.A.C.7550 

6 

0.26 

0.9 

20  12.3 

7  49.6 

-11     9.5 

+0.8502 

.5682 

.1717 

+70 

+  6 

29  Aqaa.,  mult. 

6 

-0.37 

-1.7 

-17  34.8 

16    6.8 

-  3  10.2 

-0.3410 

.5622 

+.1865 

+15 

-Sr^ 

HAY. 

56  Aquarii 

6 

-0.50 

-2.4 

-15  14.4 

1    4  24.0 

+  6  41.1 

-0.3223 

.5534  +.2059 

+18 

-61 

r*  Aqua.,ni«U. 

6 

0.59 

2.5 

14  43.9 

12  16.3 

-  7  42.9 

+0.8175 

.5485 

.2159 

+76 

+  3 

r^  Aquarii 

4 

0.60 

2.6 

14  16.1 

13    8.1 

-  6  52.8 

+0.5284 

.5479 

.2170 

+67 

-13 

74  Aquarii 

6 

0.60 

3.3 

12  17.9 

14  55.6 

-  5    8.9 

-1.1051 

.5469 

.2192 

-26 

-f)iV 

^^  Aquarii 

44 

0.72 

3.9 

9  47.2 

2    1  18.7 

+  4  53.4 

-1.3611 

.5408 

.2299 

-54 

-9J 

^*  Aquarii 

4i 

0.72 

3.9 

9  52.9 

2  16.7 

+  5  49.5 

-1.0385 

.5403 

.2307 

-20 

-9J 

^  Aquarii 
B.A.C.82I4 

5 

-0.73 

-3.8 

-10  18.7 

2  46.3 

+  6  18.1 

-0.4828 

.6399 

+.2313 

+13 

-71 

6i 

0.82 

4.2 

8  10.4 

10  36.0 

-10    5.5 

-0.8482 

.5358 

.2376 

-  6  -'.)  >   1 

B.  A.  C.  8274 

6i 

0.87 

4.6 

7    5.6 

16  52.7 

-  4    2.8 

-0.4729 

.5332 

.2416 

fl5 

-) 

30  Piscium 

5 

*0.90 

4.4 

6  43.6 

2:)  23.3 

+  2  15.4 

+0.7315 

.5304 

.2449 

+«2  -  :{ 

>  '^  Piscium 

5 

0.92 

4.5 

6  25.5 

3    1    2.4 

+  3  51.4 

+0.8232 

.529i> 

.2455 

+84   +  2 

B.A.C.17 

64 

0.93 

4.6 

5  57.7 

3  28.4 

+  6  12.9 

+0.9406 

.6291 

.2465 

+84   +U 

B.A.C.81 

64 

-0.99 

-5.2 

-2  55.7 

10  26.9 

-11     1.6 

-0.4900 

5277 

+.2481 

+16  -71 

J  4  Ceti 

64 

1.04 

5.5 

1  12.7 

15  54.3 

-  5  44.4 

-0.9258 

.5258 

.2493 

-  9j  -J' 

15  Ceti 

64 

1.05 

5.5 

-  1  12.6 

17  10.6 

-  4  30.4 

-0.6108 

.52.34 

.2494 

+  9   -SI 

•  26  Ceti,  mult. 

64 

1.12 

5.5 

+  0  40.7 

4    6    0.5 

+  7  55.8 

+0.6128 

i>234 

J248e* 

+?*1    -    * 

29  Ceti 

64 

1.14 

5.5 

1  19.3 

8    5.9 

+  9  57.4 

+0.4575 

.5231 

JUiSi 

+69   -1: 

33  Ceti 

6 

1.16 

5.6 

1  45.7 

9  23.5 

+11  12.6 

+0.3156 

.5229 

J2481 

46J  -'2 

35  Ceti 

64 

-1.16 

-5.6 

+  1  47.6 

10  23.1 

-11  49.5 

+0J>297 

.5229 

+5479 

i 

+7-»  -:  1 

/  Piscium 

6 

1.18 

5.7 

2  56.3 

13    1.3 

-  9  lea 

-0.0219 

.5228 

.2472 

+4J   "4. 

B,  A.  C.  408 

64    1.19 

5.7 

4    4.0 

15  29.0 

-  6  53.0 

-OX>031 

.5228 

.2464 

+ia  - 

fi  Piscium 

44'    1.21 

5.7 

5  28.9 

19  11.9 

-  3  16.9 

-1.1829 

.5227 

.2451 

-•J7    -  . 

V  Piscium 

44'    1.22 

5.4 

4  50.2 

5    0  52.7 

+  2  13.6 

+0.8819 

.5229 

.2424 

+  ' .    f  # 

r  Tauri 

44  -1.38    -0.3 

+22  42.6 

8  16  32.3 

-  8  52.1 

-i.0i:<7 

.5428  +.i:]lO| 

i 

430 


0CCUL.TAT10NS,  18T«. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         | 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

HAY.                                                                                1 

Star's— 

At  Conjunction  in  R.  A. 

Limiting 
Parallela. 

Name. 

Wig. 

6i 

Red'D 

187 
Aa 

ifrom 
2.0. 
A^ 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle. 

M 

Y 

a/ 

y' 

Ku, 

■ 

8'n. 

99  Tauri 

-L3o 

// 
+0.4 

+23  44'.8 

d     h     m 
8  23  44.2 

h     m 
-  1  54.6 

-1.2557 

.5444 

+.1168 

.& 

103  Tauri 

6 

1.34 

0.8 

24    5.6 

9    4  29.2 

+  2  40.9 

-1.1051 

.5455 

.1069 

-28 

-66 

118  Tauri 

6 

1.28 

1.7 

25    2.7 

14  11.1 

-11  56.7 

-1.2081 

.5471 

.0870 

-40 

-60 

121  Tauri 

6 

1.23 

1.6 

23  57.1 

17    2.5 

-  9  11.1 

+0.2300 

.5475 

.0808 

+56 

-10 

B.A.C.1774 

61 

1.23 

1.7 

23  14.9 

18  47.9 

-  7  29.3 

+1.1429 

.5479 

.0769 

+90 

+46 

132  Tauri 

H 

1.21 

2.3 

24  31.3 

23  13.1 

-  3  12.9 

+0.0609 

.5483 

.0675 

+45 

-18 

139  Tauri 

H 

-1.18 

+2.7 

425  56.2 

10    3  16.4 

+  0  42.2 

-1.2414 

.5487 

+.0586 

-47 

-64 

5  GemiDorum 

6 

1.11 

2.9 

24  26.8 

9  28.8 

+  6  41.9 

+0.7186 

.5489 

.0443 

+90 

+19 

B.A.C.21G4 

6i 

0.98 

3.5 

24  41.7 

21  15.9 

-  5  55.0 

+0.8134 

.5487 

.0180 

+90 

+27 

e  Geminorum 

3i 

0.97 

3.8 

25  15.4 

11    0  11.7 

-  3    5.1 

+0.2356 

.5485 

+.0114 

45b 

-  3 

37  Geminor. 

6 

0.91 

4.1 

25  32.1 

5  22.6 

+  1  55.2 

-0.0439 

.5480 

-.0008 

+39 

-17 

39  Geminor. 

6i 

0.89 

4.4 

26  15.0 

6  57^ 

+  3  26.6 

-0.8373 

.5479 

.0040 

-  8 

-64 

40  Geminor. 

61 

-0.89 

+4.3I  +26    5.2 

7  15.3 

+  3  44.1 

-0.6599 

.5479 

-.0045 

+  4 

-58 

(J  Geminorum 

6 

0.87 

4.0 

24  23.8 

8  38.8 

+  5    4.8 

+1.2014 

.5477 

.0079 

+90 

+57 

48  Geminor. 

6 

0.82 

4.2 

24  20.5 

13  14.0 

+  9  30.7 

+1.2034 

.5470 

.0173 

+90 

+57 

52  Geminor. 

6 

0.82 

4i> 

25    6.3 

14  14.6 

+10  29.2 

+0.3384 

.5463 

.0233 

463 

+  1 

A  Geminor. 

51 

0.77 

4.6 

25  17.7 

18  16.6 

-  9  37.0 

+0.0271 

M6Q 

.0291 

+43 

-16 

B.A.C.2514 

61 

0.69 

4.7 

24  30.6 

12    1  31.8 

-  2  36.3 

+0X»255 

.5444 

.0455 

+89 

+14 

c  Geminorum 

6 

-0.66 

+5.2 

+26    5.3 

3  45.8 

-  0  26.8 

-1.2289 

.5439 

-.0502 

-45 

-€4 

K  Gemi.<,  mult. 

31 

0.65 

4.9 

24  42.2 

3  57.2 

-  0  15.8 

+0.2951 

.5439 

.0506 

+60 

-  4 

u*  Cancri 

61 

0.56 

5.2 

25  26.4 

11  58.0 

+  7  29.0 

-0.9956 

.5416 

.0677 

-19 

-65 

^  Cancri 

6 

U.43 

5.2 

24  25.5 

20  48.3 

-  7  58.1 

-0.5500 

.5390 

.0860 

+10 

-55 

V*  Canci  i 

61 

0.39 

5.3 

24  34.1 

13    0  36.9 

-  4  17.0 

-1.0522 

.5378 

.0938 

-23 

-66 

v^  Cancri 

6 

'0.37 

5.3 

24  30.7 

1  59.5 

-  2  57.0 

-1.1194 

.53r3 

.0964 

-29 

-66 

32  Cancri 

6 

-0.37 

45.3 

+24  31.2 

2  41.9 

-  2  16.0 

-1.1965 

.5370 

-.0979 

-38 

-Sb 

y  Cancri 

41 

0.31 

4.4     21  55.7 

7  39.1 

+  2  31.5 

+1.1623 

.5353 

.1075 

+90 

+44 

^  Cancri 

5 

0.14 

4.6*    22  33.8 

20  10.4 

-  9  21.3 

-1.0323 

j>309 

.1306 

-20 

-68 

79  Cancri 

6 

0.14 

4.5 

22  30.9 

20  39.3 

-  8  53.3 

-1.0430 

.5308 

.1317 

-21 

-68 

B.A.C.3138 

6 

-0.11 

4.2 

21  48.6 

22  15.6 

-  7  20.0 

-0.4779 

.5303 

.1343 

+15 

-^ 

B.A.C.3292 

61 

+0.04 

3.9 

23  525 

14  10  40.6 

+  4  41.6 

-liJ471 

.5260 

.1555 

-41 

-69 

rj  Leonia 

31 

+0.21 

+2.4 

+17  23.2 

15    0  53.2 

-  5  32.1 

+0.2206 

.5216 

-.1770 

+54 

-22 

42  Leonis 

6 

0.27 

1.6 

15  37.2 

8  13.4 

+  1  34.7 

+0.8138 

.5196 

.1871 

+90 

+  9 

B.  A.  C.  3579 

6 

0.31 

1.3 

14  59.8 

11  46.0 

+  5    0.9 

+0.8215 

.5187 

.1920 

+90 

+  9 

i  Leonis 

6 

0.32 

0.9 

14  47.6 

13  29.2 

+  6  40.9 

+«.7106 

.5182 

.1943 

+90 

+  2 

ic  Leonis 

6 

0.39 

+1.0 

14  52.2 

20  44.7 

-10  16.6 

-0.8143 

.5169 

.2031 

-  3 

-75 

L  Leonis,  mu/<. 

4 

0.58 

-0.8 

11  14.0 

16  16    1.6 

+  8  25.8 

-0.9892 

.5145 

.2231 

-13 

-79 

u  Virginis 

61 

+0.67 

-1.9  +  8  50.5 

23  33.0 

-  8  16.1 

^.1202 

.5145 

-i2297 

+35 

-46 

^  Virginis 

5 

0.69 

1.8       8  58.1 

17    3    4.0 

-  4  51.4 

-1.0676 

.5146 

.2323 

-18 

-81 

V  Virginis 

41 

0.68 

2.4       7  14.7 

3  22.3 

-  4  33.6 

+0.7068 

.5146 

i2327 

+90 

-  3 

vr  Virginis 

41 

0.75 

2.7 

7  19.6 

11    6.4 

+  2  56.8 

-1.2003 

.5153 

.2378 

-29 

-83 

fi.  A.  C.  4104 

61 

0.79 

3.6 

4  45.9 

16  39i2 

+  8  19.7 

+0.1973 

.5162 

i2412 

+53 

-31 

c  Virginis 

5 

0.83 

3.9 

4     1.5 

21    7.2 

-11  20.4 

^.0991 

.5169 

ii433 

+36 

-46 

B.  A.  C.  4254 

6 

+0.92 

-4.5 

+  2  33.5 

18    6  16.9 

-  2  27.2 

-0.7952 

.5198 

-.2474 

-  1 

-ra 

65  Virginis 

6 

1.08 

6.7 

-  4  15.4 

19    4  40.3 

-  4  45.0 

+0.7561 

.5283 

.2493 

+81 

-  2 

66  Virginia 
I'  Virginis 

6 

1.08 

6.8       4  29.8 

5  15.8 

-  4  10.6 

+0.8574 

.5284 

.2493 

+86 

+  4 

5 

1.10 

7.0 

5  35.8 

8  53.2 

-  0  40.0 

+1.0932 

.5304 

JM87 

+85 

+23 

80  Virginia 

6 

1.12 

6.8 

4  44.7 

10  36.7 

+  1    0.2 

-0J2169 

.5314 

i2486 

+30 

-54 

B.A.C.4572 

6 

1.16 

6.8 

4  51.3 

14  39.5 

+  4  55.2 

-1.1038 

.5337 

JN72 

-22 

-90 

B.A.C.4647 

6 

+1.20 

-7.4 

-  7  25.8 

19  55.5 

+10    1.2 

+0.2529 

.5370 

-iJ451 

+55 

-28 

94  Virginia 

6 

1.24 

7.5!      8  16.9 

20     1  14.4 

-  8  50.3 

-0.1675 

.5405 

.2424 

+31 

-51 

95  Virginis 

6 

1.24 

7.5       8  42.2 

1  26.3 

-  8  38.8 

+0  2165 

.5407 

ii422 

+52 

-:k) 

96  Virginis 
K  Virginis 

61 

liJS!     7.7i      9  43.7 

2  29.5 

-  7  37.6 

+1.0120 

.5415 

ii416 

+81 

+  lD 

41 

1.25;     7.6       9  40.8 

4  18.0 

-  5  52.7 

+0.5242 

.5424 

.2405 

+70i  -14 

2  Libr« 

6  i+1.24l   -7.7  -11     7.8 

9    8.6 

-  1  11.9 

+0.8486 

.5461  -.2371 

+79'  +  4 
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'         ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        | 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

MAT.                                                                             1 

1  " 

STAR'S— 

AT  CONJUVCTXOW  IK  R.  A. 

Limiting 
Poraileii. 

Name. 

Mag. 

6 

Red'n 

187 

+1*36 

■  ftnom 
2.0. 

-7.9 

Apparent 
Decllnfttion. 

Washington 
Mean  Time. 

Hour  Angle. 

H 

Y 

a/ 

y 

Wn. 

S'n. 

11  LibrsB 

-13  37.0 

d     h     m 
20  20  47.7 

h     m 
+10     3.4 

+06702 

.5554 

-J2262 

o 

+76 

v^  Libne 

5 

1.42 

7.7 

15  45.7 

21    4  2]  .4 

-  6  38.8 

+]  .1601 

.5616 

.2173 

+74 

■i^ 

o'  Libras 

6 

1.43 

7.5 

15    5.2 

10  33.3 

-  0  40.3 

-0.8404 

.5670 

.2085 

-10 

-90 

■  s^  LibriB 

4 

1.44 

7.5 

16  16.2 

13  S6.3 

+  2  16.0 

-0.2774 

.5696 

.2038 

+20 

-.58 

C^  Librs 

7 

1.45 

7.4 

17    0.0 

14    9.4 

+  2  47.9 

+0.3433 

.5699 

.2031 

+53 

-23 

B.A.C.5099 

7 

1.45 

7.3 

16  48.8 

14  24.6 

+  3    2.5 

+0.1063 

.5706 

J2024 

+39 

-36 

^  LibrsB 

6 

+1.45 

-7.3 

-16  10.3 

14  37.5 

+  3  14.9 

-0.5845 

.5706 

-.2022 

+  3 

-81 

Q*  Libra 

6 

1.46 

7.3 

16  25.1 

15  34.1 

+  4    9.5 

-0.5246 

.5716 

.2005 

+  6 

-75 

A  Libne 

6 

1.53 

7.0 

19  47.0 

22  23  57.9 

-11  45.5 

+li2252 

.57a5 

.1860 

+70 

+37 

p^  Scorpii 

2 

1.53 

6.6 

19  27.3 

4  53.5 

-  7    1.1 

+0.0024 

.5828 

.1763 

+31 

-42 

/?»  Scorpii 

5i 

1.53 

6.6 

19  27.1 

4  53.6 

-  7    1.0 

-0.0018 

.5828 

.1763 

+31 

-42 

u^  Scorpii 

4i 

1.54 

6.7 

20  19.3 

5  25.6 

-  6  30.4 

+0.7750 

.5833 

.1750 

+70 

+  2 

«*  Scorpii 

4i 

+1.54 

-6.6 

-20  31.4 

5  39.6 

-  6  16.8 

+0.9345 

.5834 

-.1746 

+70 

+12 

v'  Scorpii 

7 

1.54 

6.5 

19    7.1 

7  31.7 

-  4  29.1 

-0.7916 

.5848 

.1707 

-12 

-90 

v«  Scorpii 

4 

1.54 

6.5 

19    7.7 

7  32.1 

-  4  28.7 

-0.7832 

.5848 

.1707 

-12 

-90 

B.A.C.5395 

6 

1.54 

6.4 

21     4.4 

8  10.5 

-  3  51.8 

+1.0508 

.5852 

.1697 

+69 

+21 

^  Ophiuchi 

5 

1.54 

6.] 

19  44J2 

12  20.5 

+  0    8.5 

-0.9692 

.5886 

.1607 

-24 

-90 

u  Ophiuchi 

5 

1.55 

5.8 

21  11.5 

15  28.4 

+  3    8.9 

-0.0103 

.5914 

.1530 

+28 

-42 

22  Ophiuchi 

6i 

+1.60 

-5.0 

-23  18.0 

23    0  14.3 

+11  33.7 

+0.8381 

.5976 

-.1319 

+67 

+  6 

24  Ophiuchi 

6i 

1.60 

4.9 

22  56.7 

0  59.7 

-11  42.8 

+0.3861 

.5983 

.1299 

+47 

-20 

31)  Ophi.,  mult. 

6 

1.58 

4.0 

24    8.8 

9    1.7 

-  4    0.6 

+0.6207 

.6031 

..1084 

+61 

-  6 

B.  A.  C.  5831 

6 

1.58 

4.2 

23  55.8 

9    3.8 

-  3  58.6 

+0.4032 

.6031 

.1083 

+46 

-19 

B  Ophiuchi 

3i 

1.61 

3.8 

24  52.2 

10  30.8 

-  2  35.2 

+1.1817 

.6041 

.1038 

+65 

+36 

h  Ophiuchi 

5 

1.58 

3.8 

24    3.4 

12  10.0 

-  1    0.2 

+0.2053 

.6046 

.0997 

+34 

-30 

e-  Ophiuchi 

5 

+1.58 

-3.6 

-23  51.7 

14    3.6 

+  0  48.7 

-0.1702 

.6058 

-.0942 

+14 

-52 

63  Ophiuchi 

6i 

1.57 

2.6 

24  51.6 

22  45.5 

+  9    8.6 

+0.1125 

.6095 

.0684 

+26 

+35 

4  Sagittarii 

5 

1.55 

2.4 

23  48.1 

24    0  35.1 

+10  53.6 

-1.0563 

.6101 

.0626 

-40 

-90 

7  Sagittarii 

6 

1.55 

2.4 

24  16.8 

1  42.0 

+11  57.7 

-0.6509 

.6102 

.0593 

-15 

-90 

9  Sagittarii 

4i 

1.55 

2.3 

24  21.7 

2    4.5 

-11  40.8 

-0.5924 

.6104 

.a585 

-12 

-85 

B.A.C.62I7 

6i 

1.54 

1.6 

24  58.4 

8  32.8 

-  5  29.0 

-0i2984 

.6118 

.0381 

+  2 

-60 

"k  Sagittarii 

3 

+1.51 

-1.3 

-25  29.4 

10  53.6 

-  3  14.3 

+0.1322 

.6121 

-.0311 

+24 

-34 

B.A.C.6369 

6 

1.45 

-0.5 

25    8.5 

17    4.0 

+  2  40.2 

-0.346a 

.6123 

-.0118 

-  3 

-64 

7  Sagittarii 

2i 

1.44 

+0.1 

26  27.2 

20  51.4 

+  6  17.8 

+0.9333 

.6119 

+.0003 

+64 

+15 

B.A.C.6490 

64 

1.41 

0.1 

25    1.4 

23  31.6 

+  8  51ii 

-0.4727 

.6117 

.0090 

-  9 

-74 

B.A.C.6562 

64 

1.38 

0.7 

26    7.2 

25    3  27.1 

-11  23.4 

+0.6739 

.6108 

.0213 

+59 

-  3 

iff  Sagittarii 

5 

1.38 

0.7 

25  28.5 

4  18.8 

-10  33.8 

+0.0526 

.6108 

.0232 

+19 

-39 

B.A.C.6576 

6 

+1.37 

+0.5 

-24  23.7 

4  20.2 

-10  32.5 

-1.0186 

.6108 

+.0232 

-41 

-90 

X^  Sagittarii 

6 

1.33 

0.8 

24  45.3 

r54.8 

-  7    7.1 

-0.5576 

.6595 

.0-346 

-12 

-81 

X'  Sagittarii 

6i 

1.33 

0.8 

24  39.7 

7  57.3 

-  7    4.7 

-0.6488 

.6995 

.0348 

-17 

-90 

;|r»  Sagittarii 

6 

1.32 

0.8 

24  12.6 

8    0.6 

-  7    1.5 

-1.0947 

.6J95 

.0349 

-46 

-9.1 

A>  Sagittarii 

6 

1.28 

1.2 

24  59.8 

11  53.3 

-  3  18.7 

-0.1548 

.6383 

.0468 

+10 

-51 

k*  Sagittarii 

4i 

1.28 

1.3 

25    9.8 

12    8.0 

-3    4.7 

+0.0224 

.6083 

.0474 

+20 

-40 

B.  A.  C.  7049 

6 

+1.02 

+2.5 

-22  48.8 

26    8    5.8 

-  7  56.6 

-0.7861 

.5970 

+.1048 

-18 

-90 

17  Capricorni 
B.  A.  C.  7197 

6 

0.95 

2.6 

21  58.6 

14  33.9 

-  I  44.3 

-0.8906 

.5922 

.1219 

-23 

-90 

6 

0.95 

3.1 

23  12.1 

15  24.1 

-  0  56.0 

+9.4383 

.5914 

.1243 

+50 

-17! 

yCapricorni 
27  Capricorni 

6 

0.84 

3.3 

21  42.3 

23  25.4 

+  6  46.3 

+0.0119 

.5948 

.1435 

+28  -41 

6 

0.83 

3.1 

21     4.1 

23  49.5 

+  7    9.5 

-0.5713 

.5848 

.1443 

-2  -^1 

^  Capricorni 

6 

0.81 

3.2 

21  10.8 

27    2  16.4 

+  9  30.6 

-0.0982 

.582J 

.1495 

+23,  -47 

1 

33  Capricorni 

6 

+0.76 

+3,5 

-21  23.6 

5  43.8 

-11     9.9 

+0.6467 

.5797 

+.1574 

+671-6 

35  Capricorni 

6 

0.75 

3.6 

21  44.8 

6  59.2 

-  9  57.4 

+1.2034 

.5788 

.1599 

+6i;  +36 

37  Capricorni 

6 

0.69 

3.5 

20  39.2 

10    7.6 

-6  56.2 

+0.6136 

.5761 

.1663 

465;  -  8 

e  Capricorni 

4i 

0.68 

3.0 

20    2.2 

U     3.Ji 

-  6    2.6 

+0.1478 

.5754 

.1681 

+38   -33 

K  Capricorni 

5 

0.63 

3.2 

19  26.9 

13  22.2 
13  35.8 

-  3  48.9 

-0.0522 

.5729 

.1733    +28  -45 

1  B.  A.  C  7550 

6  1+065 

+i5.5 

-20  12.3 

-  3  35.8 

+0.7518 

.5728 

+.1734    +68       0 

43d 


OCCUL.TATIONS,  18T«. 


ELEMENTS  TOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


MAY. 


Star'! 


Niime. 


229  Aqua.,  muU. 
56  Aquarii 
r^  Aqua.,  muU. 
r^  Aquarii 
74  Aquarii 
ift*  Aquarii 

^  Aquarii 
B.A.C.8214 
B.A.C.8a74 
30  Piscium 
33  Piscium 

B.A.C.17 
B.A.C.81 

14  Ceti 

15  Ceti 
26  Ceti,  muU. 

29  Ceti 
33  Ceti 
35  Ceti 
/  Piscium 
B.A.C.408 


Mag. 


6 
6 
6 
4 
6 
4i 

5 

eh 

5 


eh 
eh 
eh 
eh 
eh 

eh 
e 

eh 

6 

eh 


Red'nN  from 
1872.0. 


•fO.54 
0.36 
0.26 
0.25 
0.22 
0.08 

40.08 

-0.03 

0.09 

0.15 

0.17 

-0.20 
0.28 
0.35 
0.37 
0.49 

-0.51 
0.52 
0.53 
0.54 

-0.57 


+Si.9 
2.5 
2.7 
2.7 
2.1 
1.5 

+1.6 
1.1 
1.0 
0.8 
0.9 

+0.7 

-0.1 

0.5 

0.5 

0.8 

-0.9 
1.0 
1.0 
1.1 

-1.4 


Apparent 
Declination. 


o 

-17 
15 
14 
14 
12 
9 

-10 
8 
7 
6 
6 


34.8 
14.3 

43.8 
16.0 
17.8 
52.9 

18.6 
10.4 
5.5 
43.5 
25.4 


At  CowjuNCTioir  iw  R.  A. 


Waitbingtoo 
Mean  Time. 


-  5  57.6 
2  55.6 
1  12.6 

-  1  12.5 

+  0  40.8 

+  1  19.3 

1  45.8 

1  47.6 

2  56.4 
+  4  4.1 


d     li     m 

27  21  44.8 

28  9  52.8 

17  40.9 

18  32.3 
20 

7 


29 


19.1 
37.3 


Hoar  Angle. 

H 


h     m 


4 

8 


30 


8    6.8 
15  58.3 
13.6 
45.7 
25.3 


22 
4 

6 


31 


8  52.2 
15  53.6 

21  23.9 

22  40.8 
11  39.2 


13 
15 
16 

18 
21 


46.1 

4.7 

5.0 

45.3 

14.9 


+ 
+ 


15.S 
2.8 
0  31.0 
0  18.7 
2  1.9 
2.6 


-11 


-10  34.0 
-  2  57.8 
+  3  5.4 
+  9  25.1 
+11     1.6 


-10 

-  3 
+  1 

+  2 

-  8 


36.1 
47.6 
32.5 
47.1 
38.1 


-  6  35.0 

-  5  18.8 

-  4  20.^ 

-  1  44.8 
+  0  40.3i 


y' 


-0.4298 
-0.4116 
+0.7239 
+0.4365 
-1.1899 
-1.1236 

-0.5686 
-0.9315 
-0.5551 
+0.6521 
+0.7451 

+0.8638 
-0.5655 
-0.9991 
-0.6830 
+0.5516 

+0.3973 
+0.2556 
+0.4711 
-O.0811 
-0.6628 


.5659 
.5560 
.5498 
.5490 
.5479 
.5398 

.5395 
.5346 
.5314 
.5281 
.5271 

.5264 
.5237 
.5220 
.5217 
.5189 

.5187 
.5184 
.5184 
.5182 
.5180 


+.1881 
.2069 
.2170 
.2180 
.2198 
.2311 

+.2315 
.2374 
.2412 
iM43 
i2449 

+.2457 
J2474 
.2481 
.2482 
.2474 

+.246^ 
J2467 
.2464 
.2456 

+.2449 


Limiting 
Pandlela. 


N*n. 


o 
+10 

+14 

+75 

+61 

-33 

-26 

+  9 
-11 
+11 

+82 

481 

484 
+12 
-13 
+  6 
+76 

-^ 
456 
+70 
+37 
+  7 


6'n. 


o 
-68 

-«7 

-  3 
-18 
-90 
-90 

-78 
-90 
-77 

-  7 

-  2 

+  4 
-77 
-90 
-89 
-13 

-21 

-28 
-17 
-46 


jrviTE. 


fi  Piscium 
If  Piscium 
64  Ceti 
^«  Ceti 
B.A.C.728 
B.  A.  C.  741 

^  Arietis 
B.A.C.755 

31  Arietis 

38  Arietis 
Mkrcury 
B.A.C.1096 

fi.  A.  C.  2154 

e  Geminorum 
37  Geminor. 

39  Geminor. 

40  Geminor. 

u  Geminorum 
48  Geminor. 
52  Geminor. 
A  Geminor. 
B.A.C.2514 

c  Geminorum 
K  Gemi.,m«/I. 
u^  Cancri 
}.  Cancri 
v^  Cancri 

tr*  Cancri 

32  Cancri 
y  Cancri 
^  Cancri 
79  Cancri 


4h 

-0.60 

-1.8 

4h 

0.65 

1.4 

eh 

0.76 

1.7 

H 

0.77 

1.7 

eh 

0.82 

2.1 

eh 

0.81 

1.8 

54 

-0.82 

-2.0 

6 

0.83 

1.9 

H 

0.87 

2.3 

5 

0.88 

2.2 

eh 

1.04 

-1.7 

eh 

-1.03 

43.2 

3h 

1.01 

3.4 

6 

0.98 

3.6 

eh 

0.98 

3.8 

eh 

0.98 

3.8 

6 

-0.95 

+3.7 

6 

0.92 

3.9 

6 

0.92 

4.1 

5i 

0.88 

4.4 

eh 

0.82 

4.5 

6 

-0.82 

+5.0 

31 

0.80 

4.7 

eh 

0.73 

5.0 

6 

0.66 

5.0 

eh 

0.63 

5.4 

6 

-0.62 

+5.4 

6 

0.60 

5.5 

41 

0.53 

4.8 

5 

0.42 

5.1 

6 

-0.41 

+5.1 

+  5 
4 
7 
8 
10 
9 

+10 
9 
11 
11 
16 
17 


28.9 
50.3 
58.1 
14.7 
15.1 
8.0 

1.7 
59.3 
53.4 
54.3 
18.7 
24.6 


+24  41.6 
25  15.4 

25  32.1 

26  14.9 
26    5.2 


+24 
24 
25 
25 
24 

+26 
24 
25 
24 
24 


23.8 
20.5 
6.3 
17.7 
30.6 

5.3 
42.2 
96.4 
25.5 
34.1 


+24  30.7 
24  31.2 

21  55.7 

22  33.8 
+22  30.9 


1    0.9 
6  46.4 

21  57.8 

22  47.3 

3  26.0 

4  35.6 


4 
5 
10 
14 
14 
15 


44.4 
43.2 
38.7 
50.1 
12.8 
2.6 


4  19.9 

7  15.7 

12  26.3 

14  0.9 

14  18.9 


7 
8 


15 

20 

21 

1 

8 


42.4 
17.4 
17.9 
19.6 
34.6 


9 


10  48.6 

11  0.0 
19    0.7 

3  51.4 
7  40.3 


10 


9 
9 
14 
3 
3 


3.0 
45.5 
43.3 
17.4 
46.4 


+  4 
+  9 
+  0 
+  1 

+  5 
+  7 


19. 
54. 
38.7 
26.7 
57.0 
4.5 


+  7  13.1 

+  8  10.1 

-11  3.3 

-  6  59.6 

-  8  20.1 

-  7  31.9 

+  2  56.7 
+  5  46.5 
+10  46.6 
-11  42.1 
-11  24.6 

-10    4.0 

-  5  38.3 

-  4  39.9 

-  0  46.3 
+  6  14.2 

+  8  23.6 
+  8  34.6 

-  7  40.7 
+  0  52.6 
+  4  34.0 

+  5  54.0 

+  6  35.1 

+11  23.3 

-  0  26.6 
+  0  1.5 


-1.2425 
+0.8339 
+1.0!)27 
+0.9881 
-0.0977 
+1.3640 

+0.4366 
+0.7019 
-0.2448 
+0.6527 
+0.6226 
-0.4158 

+0.8314 
+0.2522 
-0.0272 
-0.8217 
-0.64421 

+1.2207 
+1.2235 
+0.3572 
+0.0453 
+0.6461 

-1.21231 
+0.3154 
-0.9779 
-0.5312 
-1 .0347 

-1.1028 
-1.1800 
+1.1865 
-1.0167 
-1.0275 


.51791 
.5178 
.5194 
.5194 
.5204 
.5205 

.5206 
.5208 
.5218 


.4637 
.5301 

.5499 
.5497 
.5494 
.5493 
.5493 

.5490 
.5484 
.5483 
.5475 
.5458 

.5453 
.5453 
.5428 
.5398 
.5385 

.5379 
.5378 
.5356 
.5306 
.5305 


+.2434 
.2407 
.2310 
.2.303 
.2264 
J2255 

+.2253 
.2245 
.2198 
.2156 
.1631 
.1857 

+.0184 

+.0116 

-.0006 

MM 

.0043 

-.0079 
.0179 
.0201 
.0291 
.0455 

-.0503 
.0506 
.0677 
.0862 
.0940 

-.0964 
.0980 
.1077 
.li)35 

-.1316 


-32i  -«5 


+i)0 
+90 
+90 
+36 
+90 

468 
+90 
+29 
+87 
4^ 
420 

4OO 
457 
+40 
-  7 


+  4 
+22 
+15 
-44 
+54 

-16 

-  2 
-51 

-  3 

4.  1 

+28 

-  3 
-16 
-64 


+  4-56 


490 

+90 
+64 
+44 
+9J 

-42 

+61 

-18 

+12 

-22 

-28 
-36 
+9J 

-2) 


+59 
+59 
+  2 
-15 
+15 

-64 
-  3 
-65 
-54 
-66 

-66 
-66 
+46 
-6S 
-4i^ 


OCCUL.TATIONS,  ISTSJ. 


4^3 


f « 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        I 

PLANETS  AND  STARS  BY  THE 

MOON. 

1 

!                                                                            JVME.                                                                            1 

Star's— 

i 

^T  Conjunction  in  R 

.  A. 

Limiting 
Parallels. 

Nnme. 

Mng. 

6 

Red'n 
187 
Aa 

Hfrom 
•2.0. 
A6 

ti 
+5.0 

Apparent 
D<*clinatioD. 

Washington 
Mean  Time. 

Hour  Angle. 

Y 

j/ 

/ 

1 
N'n.     S'n. 

r  '       o 

+16  -54 

B.A.C.3L38 

-0*38 

0.26 

+2f  48.6 

d     h     m 
10     5  23.2 

h     m 
+  1  35.2 

-0.4598 

.5297 

-.1346 

DA.  0.3292 

(>i 

4.8;    20  52.6 

17  52.9 

-10  18.4 

-1.2342 

.5246 

.1551 

-39  -69 

tj  Leonia 

3i 

0.10 

3.7 

17  2i^.2 

11     8  13.4 

+  3  35.8 

+0.2398 

.5193 

.1763 

+56  -21 

42  Leonis 

6 

-0.03 

3.1 

15  37  J2 

15  38.8 

+10  47.7 

+0.8366 

.5168 

.1865 

+90;  +11 

B.A.C.357D 

6 

+0.02 

2.7 

14  59.8 

19  14.2 

-  9  43.2 

+0.8439 

.5156 

.1903 

+90'  +10 

i  Leonis 

6 

0.03 

2.7 

14  47.6 

20  58.8 

-  8    1.8 

40.7321 

.5150 

.1930 

+90  +  4 

k  Leonis 

6 

+0.11 

+2.5 

+14  52.2 

12    4  20.7 

-  0  52.8 

-0.8061 

.5133 

-.2016 

-  3,  -75 

t  Leonis,  mif/£. 

4 

0.33 

+1.0 

11  14.1 

23  58.1 

-  5  50.0 

-0.9865 

.5093 

.2210 

-13;  -79 

u  Virginis 

^h 

0.40 

-0.1 

8  50.5 

13    7  38.6 

+  1  37.2 

-0.1108 

.5087 

.2273 

+36  -46 

^  Virginis 

5 

0.44 

0.0 

8  58.2 

11  14.1 

+  5    6.5 

-1.0686 

.5087 

.2298 

-18  -81 

V  Virginia 

4i 

0.43 

0.7 

7  14.8 

11  32.8 

+  5  24.6 

+0.7226 

.5086 

.2301 

+90:  -  2 

n  Virginis 

4i 

0.51 

0.7 

7  19.7 

19  27.2 

-10  54.6 

-1.2042 

.5090 

.2352 

-29 

^83 

B.A.C.4104 

6i 

+0.56 

-1.7 

+  4  46.0 

14     1     7.7 

-  5  24.0 

+0.2068 

.5096 

-J2382 

+53 

-30 

c  Virginis 

5 

0.60 

2.1 

4     1.5 

5  42.0 

-  0  57.7 

-0.0936 

.5101 

.2404 

+36  -46  11 

B.A.C.4254 

6 

0.70 

2.8 

+  2  33.5 

15    5.0 

+  8    8.8 

-0.7986 

.5123 

.2438 

-  1 

-71 

65  Virginis 

6 

0.94 

5.4 

-  4  15.3 

15  14    0.8 

+  6  23.5 

40.7649 

.5211 

.2461 

+80 

-  1 

66  Virginis 
l^  Virginis 

6 

0.94 

5.5 

4  29.8 

14  37.2 

+  6  58.8 

+0.8672 

.5214 

.2461 

+86 

+  5 

5 

0.96 

5.8 

5  35.7 

18  19.6 

+10  34.4 

+1.1043 

.5232 

.2456 

+85 

+21 

■ 

80  Virginis 

6 

+0.99 

-5.5 

-  4  44.7 

20    5.5 

-11  43.0 

-0.2185 

.5243 

-.2452 

+30 

-54 

B.  A.  C.  4572 

6 

1.03 

5.4 

4  51.3 

16    0  13.7 

-  7  42.5 

-1.1135 

.5267 

.2441 

-22 

-90 

B.A.C.4647 

6 

I.IO 

6.2 

7  25.8 

5  36.7 

-  2  29.6 

+0.2546 

.5304 

.2422 

+54 

-28 

94  Virginis 

6 

1.16 

6.6 

8  16.9 

11    2.3 

+  2  45.7 

-0.1699 

.5339 

.2396 

+31 

-51 

95  Virginis 

6      1.17 

6.6 

8  42.2 

11  14.5 

+  2  57.4 

+0.2171 

.5340 

.2395 

+52 

-30 

96  Virginis 

64j    1.17 

7.0 

9  43.7 

12  18.9 

+  3  59.8 

+1.0191 

.5346 

.2390 

+81 

+15 

K  Virginis 

4i 

+1.19 

-6.9 

-  9  40.7 

14    9.6 

+  5  46.9 

+0.5271 

.5364 

-.2379 

+71 

-14 

2LibnB 

6 

1.24 

7.2 

11     7.8 

19    5.7 

+10  33.3 

+0.8529 

.5400 

.2346 

+79 

+  5 

fi  Libra 

5 

1.36 

7.5 

13  37.0 

17    6  56.5 

-  1  59.6 

+0.6717 

.5502 

.2242 

+76 

-6 

v^  i^ibre 

6 

1.44 

7.9 

15  45.7 

14  36.4 

+  5  24.3 

+1.1628 

.5573 

.2154 

+74 

+28 

o'  LibrtB 

6 

1.52 

7.2 

15    5.2 

20  52.5 

+11  27.0 

-0.8457 

.5632 

.2071 

-11 

-90 

^>  Libra           1 

• 

4 

1.53 

7.4 

16  16.2 

23  57.3 

-  9  34.9 

-0.2802 

.5661 

.2027 

+19 

-58 

C>  Libra 

9 

7 

+1.55 

-7.5 

-17    0.0 

18    0  30.6 

-  9    2.8 

+0.3423 

.5669 

-.2016 

+53 

-23 

B.  A.  C.  5099 

7 

1.55 

7.4 

16  48.8 

0  46.0 

-  8  47.9 

+0.1036 

.5669 

.2014 

+39 

-36 

^3  Libra 

6 

1.54 

7.3 

16  10.3 

0  59.0 

-  8  35.4 

-0.5882 

.5671 

^011 

+  3 

-81 

l<  Libra 

6 

1.56 

7.3 

16  25.1 

1  56.0 

-  7  40.4 

-0.5281 

.5681 

.1996 

+  6 

-76 

X  Libra 

6 

1.65 

7.4 

19  47.1 

10  23.2 

+  0  28.0 

+1.2252 

.5766 

.1849 

+70 

+37 

/?»  Scorpii 

2 

1.69 

7.0 

19  27.3 

15  19.7 

+  5  13.2 

+0.0014 

.5812 

.1760 

+31 

-42 

/^  Scorpii 

5i 

+i.ed 

-7.0 

-19  27.1 

15  19.9 

+  5  13.4 

-0.0028 

.5812 

-.1760 

+31 

-42 

cji  Scorpii 

4i 

1.71 

7.1 

20  19.3 

15  52.0 

+  5  44.2 

+0.7739 

.5817 

.1747 

+70 

+  2 

««  Scorpii 

4i 

1.72 

7.2 

20  31.4 

16    6.1 

+  5  57.8 

+0.9335 

.5820 

.1743 

+70 

+12 

v^  Scorpii 

7 

1.72 

6.8 

19    7.1 

17  58.4 

+  7  45.7 

-0.7925 

.5838 

.1705 

-12 

-90 

V*  Scorpii 

4 

1.72 

6.7 

19    7.7 

17  58.7 

+  7  46.0 

-0.7839 

.5839 

.1704 

-12 

-90 

B.A.C.5395 

6 

1.76 

7.0 

21    4.4 

18  37.1 

+  8  22.9 

+1.0495 

.5845 

.1690 

+69 

+21 

^  Ophiacbi 

5 

+1.77 

-6.4 

-19  44.3 

22  47.3 

-11  36.5 

-0.9687 

.5884 

-.1601 

-24 

-90 

6  Ophiuchi 
22  Ophiuchi 

5 

1.82 

6.3 

21  11.5 

19    1  54.9 

-  8  36.4 

-0.0103 

.5914 

.1531 

+^ 

-42 

61 

1.90 

5.7 

23  18.1 

10  38.7 

-  0  13.7 

+0.8364 

.5991 

.1317 

467 

+  6 

24  Ophiuchi 

^ 

1.90 

5.6 

22  56.8 

11  23.9 

+  0  29.6 

+0.3863 

.5999 

.1296 

+47 

-20 

39  Oph.,  mvlt. 

6 

1.97 

4.6 

24    8.8 

19  22.0 

+  8    7.9 

+0.6203 

.6362 

.1081 

+61 

-6 

B.  A.  C.  5831 

6 

1.97 

4.6 

23  55.9 

19  24.1 

+  8    9.9 

+0.4040 

.6062 

.1081 

+46 

-19 

d  Ophiuchi 

3i 

+1.98 

-4.6 

-24  52.2 

20  50.3 

+  9  32.4 

+1.1781 

.6070 

-.1044 

4«5 

+36 

h  Ophiuchi 

5 

1.98 

4.3 

24    3.4 

22  28.4 

+11    6.4 

+0.2076 

.6081 

.0996    +34  -30   1 

c"^  Ophiuchi 

5 

1.98 

4.1 

23  51.7 

20    0  20.7 

-11    6.0 

-0.1653 

.6093 

.0948    +14   -52 

63  Ophiuchi 

6i 

2.03 

3.0 

24  51.6 

8  55.4 

-  2  53.4 

+0.1172 

.6143!    .06881  +27;  -35 

4  Sagittarii 

5 

2.02 

2.7 

23  48.1 

10  43.3 

-  1  10.1 

!   -1.0418 

.6152;    .0630    -39  -90 

7  Sagittarii 

:    6 

+2  02 

-«.5 

-24  16.8 

11  49  1 

-  0    7.1 

-0.6394 

.6157 -.05n7    -14   -90 

55 


434 


OCCUL.TATIONS,  18T« 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF       ij 

PLANETS  AND  STARS  BY  THE  MOON. 

JUNE. 

Star's— 

At  Conjunctiow  in  R.  A. 

Limiting 
Pftrallela. 

Name. 

Hag. 
4i 

Red'n 

187 

■  from 
2.0. 

Apparent 
Declination. 

Waiitalngton 
Mean  Time. 

Hour  Angle. 

H 

Y 

a/ 

y" 

N'n. 

o 
-11 

S'n. 

o 
-«4 

9  Sagittarii 

+2*03 

-2.5 

-24  21.7 

d     h     m 
20  12  11.2 

h     m 
+  0  13.9 

-0.5814 

+.6160 

-.0588 

B.A.c.eai? 

6i 

2.05 

1.6 

24  58.4 

18  32.5 

+  6  18.7 

-0.2878 

.6182 

.0382 

+  3 

-60 

1  Sagittarii 

3 

2.07 

1.3 

25  29.4 

20  50.6 

+  8  30.8 

+0.1387 

.6186 

.0310 

+25 

-34 

'24  Sagittarii 

6 

2.05 

1.0 

24     7.5 

22  59.6 

+10  34  iJ 

+1.2274 

.6192 

.0242 

■i€6 

+48 

B.A.C.63e9 

6 

2.06 

-0.4 

25    8.5 

21    2  53i2 

-  9  42.5 

-0.3324 

.6196 

-.0116 

+  2 

-63 

a  Sagittarii 

2i 

2.08 

+0.2 

26  27.2 

6  35.3 

-  6  lOJsJ 

+0.9343 

.6200 

+.0008 

+64 

+15 

B.A.C.6490 

6i 

+2.05 

+0.6 

-25    1.4 

9  11.6 

-  3  40.8 

-0.4553 

.6197 

+.0087 

-  9 

-72 

B.A.C.6562 

6i 

2.04 

1.1 

26    7.2 

13    1.2 

-  0    1.2 

+0.6786 

.6193 

.0214 

+69 

-  2 

ih  Sagittarii 
6.  A.  C.  6576 

5 

2.05 

1.2 

25  28.5 

13  51.6 

+  0  47.0 

+0.0652 

.6193 

.0243 

-38 

6 

2.04 

1.1 

24  23.7 

13  53.0 

+  0  48.3 

-0.9927 

.6192 

.0243 

-90 

X^  Sagittarii 
X^  Sagittarii 

6 

2.02 

1.6 

24  45.3 

17  22.0 

+  4    8.2 

-0.5199 

.6189 

.0364 

-10 

-78 

64 

2.02 

1.6 

24  39.7 

17  24.4 

+  4  10.5 

-0.6262 

.6184 

.0364 

-15 

-89 

X^  Sagittarii 

6 

+2.02 

+1.5 

-24  12.6 

17  27.6 

+  4  13.5 

-1.0664 

.6184 

+.0362 

-44 

-90 

k^  Sagittarii 

6 

2.00 

2.3 

24  59.8 

21  13.9 

+  7  49.9 

-0.1372 

.6175 

.0476 

+11 

-50 

A«  Sagittarii 

4i 

2.00 

2.3 

25    9.8 

21  28.2 

+  8    3.6 

+0.0377 

.6173 

.0490 

+21 

-39 

B.  A.  C.  7049 

6 

1.82 

4.5 

22  48.8 

22  16  50.3 

+  2  35.8 

-0.7525 

.6069 

.1072 

-16 

-90 

17  Capricorni 
B.A.C.7197 

6 

1.77 

5.4 

21  58.6 

23    6.0 

+  8  35.7 

-0.8527 

.6027 

.1243 

-20 

-90 

6 

1.77 

5.7 

23  12.0 

23  54.6 

+  9  28.3 

+0.4559 

.6020 

.1264 

+51 

-16 

X  Capricorni 
27  Capricorni 

6 

+1.68 

+6.2 

-21  42.3 

23    7  40.4 

-  7  11.0 

+0.0387 

.5955 

+.1463 

+30 

-40 

6 

1.68 

6.1 

21    4.0 

8    3.7 

-  6  48.6 

-0.5354 

.5954 

.1470 

0 

-78 

0  Capricorni 
33  Capricorni 

6 

1.65 

6.4 

21  10.8 

10  25.8 

-  4  32.2 

-0.0688 

.5928 

.1533 

+25 

-46 

6 

1.62 

6.8 

21  23.5 

13  46.4 

-  I  19.6 

+0.6659 

.5902 

.1605 

+68 

-  4 

35  Capricorni 

6 

1.61 

6.9 

21  44.8 

14  59.4 

-  0    9.5 

+1.2145 

.5891 

.1631 

4^ 

+37 

37  Capricorni 

6 

1.56 

7.0 

20  39.1 

18    1.7 

+  2  45.6 

+0.6'347 

.5863 

.1696 

^€6 

-  7 

£  Capricorni 

4i 

+1.64 

+7.0 

-20    2JH 

18  55.4 

+  3  37.3 

+0.1765 

.5853 

+.1715 

+40 

-32 

K  Capricorni 

5 

1,52 

7.1 

19  26.8 

21    9.9 

+  5  46.6 

-0.0196 

.5835 

.1761 

430 

-43 

B.  A.  C.  7550 

6 

1.53 

7.3 

20  12.2 

22  23.1 

+  6  59.2 

+0.7723 

.5830 

.1770 

+70 

+  2 

2!)  Aqua.,  mult. 

6 

1.40 

7.2 

17  34.7 

24    5  16.5 

-10  25.5 

-0.3891 

.5760 

.1912 

+12 

-66 

56  Aquarii 

6 

1.24 

7.4 

15  14.2 

17    2.1 

+  0  54.1 

-0.3673 

.5648 

i2104 

+16 

-64 

r'  Aqua.,mtt/t. 

6 

1.15 

7.8 

14  43.7 

25    0  36.7 

+  8  12.4 

+0.7544 

.5581 

.2204 

+73 

-  1 

7^  Aquarii 

4 

+1.14 

+7.7 

-14  15.9 

1  26.7 

+  9    0.7 

+0.4713 

.5573 

+J2213 

463 

-17 

74  Aquarii 

6 

I.IO 

7.2 

12  17.7 

3  10.4 

+10  40.7 

-1.1327 

.5558 

i2233 

-28 

-I» 

^i  Aquarii 

44 

0.96 

6.8 

9  47.0 

13  14.3 

-  3  36.2 

-1.3829 

.5478 

.2334 

-64 

-90 

1^2  Aquarii 

44 

0.97 

6.8 

9  52.8 

14  10.8 

-  2  41.6 

-1.0649 

.5469 

.2342 

-21 

-90 

itp  Aquarii 
B.  A.  C.  8214 

5 

0.96 

7.0 

10  18.5 

14  39.6 

-  2  13.8 

-0.5171 

.5464 

.2347 

+12 

-74 

64 

0.86 

6.7 

8  10.8 

22  19.9 

+  5  11.3 

-0.8744 

.5410 

.2402 

-  8 

-90 

B.A.C.8274 

64 

+0.78 

+6.6 

-  7    5.4 

26    4  27.0 

+11     6.3 

-0.5015 

.5364 

+.2438 

+14 

-72 

30  Piscium 

5 

0.70 

6.6 

6  43.4 

10  51.4 

-  6  41.7 

+0.6939 

.5328 

.2465 

+83 

-  5 

33  Piscium 

5 

0.68 

6.6 

6  25.3 

12  29.2 

-  5    7.0 

+0.7865 

.5319 

.2471 

+74 

0 

B.  A.  C.  17 

64 

0.66 

6.4 

5  57.5 

14  53.4 

-  2  47.4 

+0.9047 

.5308 

5478 

484 

+  7 

B.  A.  C.  81 

64 

0.56 

5.6 

2  55.5 

21  47.9 

+  3  54.0 

-O.5106 

.5271 

.2492 

+15 

-73 

14  Ceti 

64 

0.51 

5.1 

1  12.5 

27    3  13.6 

+  9    9.6 

-0.9410 

.5251 

5496 

-10 

-90 

15  Ceti 

64 

+0.51 

+5.1 

-  1  12.4 

4  29.5 

+10  23.2 

-0.6275 

.5245 

+.2496 

+  9 

-83 

26  Ceti,  mult. 

64 

0.34 

4.7 

+  0  40.9 

17  19.4 

-  1  10.5 

+0.5990 

.5206 

5481 

+83 

-10 

29  Ceti 

64 

0.31 

4.6 

1  19.4 

19  25.2 

+  0  51.5 

+0.4457 

.5200 

.2475 

+68 

-18 

33  Ceti 

6 

0.30 

4.5 

1  45.9 

20  43a 

+  3    7.1 

+0.3048 

.5198 

.2472 

+59 

-25 

35  Ceti 

64 

OJi» 

4.5 

1  47.7 

21  43.1 

+  3    5.2 

+0.5192 

.5195 

.2468 

+74 

-14 

/Piscium 

6 

0.26 

4.2 

2  56.4 

28    0  22.2 

+  5  39.5 

-0.0305 

.5193 

5463 

+40 

-43 

B.A.C.408 

64 

+0.25 

+3.7 

+  4    4J3 

2  50.9 

+  8    3.7 

-0.6097 

a>187 

+5450 

+10 

-80 

fi  Piscium 

44 

0.20 

3.3 

5  29.0 

6  35.7 

+11  41.7 

-1.1877 

.5182    .2434 

-27 

-85 

V  Piscium 

44 

0.14 

3.6 

4  50.4 

12  24.8 

-  6  39.5 

+0.8804 

.5179,'    5406 

+00 

+  7 

64  Ceti 

64 

-M).01 

3.0 

7  58.2 

29    3  30.2 

+  7  58.5 

+1.1376 

.5181    .2301 

+90 

+26 

^»  Ceti 

n 

-0.02 

3.0 

8  14.8 

4  19.7 

+  8  46.6 

+1 .0330 

.5182    .2297 

+90 

+18 

B.A,C,7528 

-0.07 

+2.4 

+10  15.2 

8  58.8 

-10  42.8 

'    -0.0520 

+.5186  +.2256 

+39 

-42 

OCCUL.TATION89  187^. 
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ELEMENTS  FOR  TACIUTATING  THE  PREDICTION  OF  OCCULTATIONS  OF        | 

PLANETS  AND  STARS  BY  THE  MOON.                                            | 

JUSTE. 

1 

STAR'S— 

At  CoNJONcnoir  in  R.  A. 

LimiUng 
PtfaUelii. 

Nome. 

Mag. 

5i 

Rjd^i 
187 
Aa 

iflrom 

Apoarent 
Declioation. 

WanhiDgtoii 
Mean  Time. 

How  Angle. 

H 

Y 

a/ 

y' 

N'd. 

0 
+71 

S'a. 
-A 

f  Arietis 

-0'08 

+2:4 

+10     1.8 

d     h     m 
29  10  17.4 

h     m 
-  9  26.6 

+0.4813 

+.5188 

+.2245 

B.A.C.755 

6 

0.09 

2.4 

9  59.3 

11  16.4 

-  8  29.3 

+0.7461 

.5189 

i2236 

+90 

+  1 

31  Arietis 

6 

0.13 

1.9 

11  53.5 

16  12.7 

-  3  42.0 

-0.2011 

.5196 

.2192 

+31 

-49 

3d  Arietii 

5 

0.17 

2.1 

11  54.4 

20  25.0 

+  0  22.7 

+0.6942 

.5202 

i2I54 

+90 

-  I 

B.A.C.1096 

6i 

-0.37 

+1.0 

+17  24.7 

30  20  46.2 

-  0    0.9 

-0.3821 

+.5272 

+.1841 

+21 

-55 

• 

JVIiY. 

1 

BAG.  1242 

6 

-0.48 

+1.0 

+19  50.4 

1     9  52.0 

-11  19.8 

-0.7456 

+.5319 

+.1641 

0 

-69 

u^  Tauri 

6 

0.50 

1.0 

19  16.1 

13  45.5 

-  7  33.7 

+0.5042 

.5332 

.1578 

+75 

-  4 

«2  Tauri 

H 

0.53 

1.1 

20  15.7 

17  37.8 

-  3  48.9 

+0.0173 

.5346 

.1510 

+43 

-29 

53  Tauri 

6h 

0.52 

1.0 

20  49.9 

18  39.1 

-  2  49.5 

-0.4520 

.5348 

.1493 

+17 

-55 

56  Tauri 

6 

0.52 

1.0 

21  27.8 

18  43.3 

-  2  45.4 

-1.1327 

.5349 

.1492 

-28 

-69 

««  Tauri 

^h 

0.55 

1.0 

21  54.3 

21  28.5 

-  0    5.6 

-liJ139 

.5359 

.1443 

-37 

-68 

B.  A.  C.  1373 

6 

-0.55 

+1.1 

+31  20.0 

22  43.7 

+  1    7.2 

-0.4084 

.5363 

+.1422 

+19 

-51 

r  Tauri 

4i 

0.59 

1.0 

22  42.5 

2    5  26.7 

+.  7  37.1 

-1.0032 

.5389 

.1297 

-18 

-68 

99  Tauri 

6i 

0.64 

IJ2 

23  44.8 

12  44.1 

-  9  19.7 

-1.2485 

.5409 

.1159 

-45 

-66 

103  Tauri 

6 

0.67 

1.3 

24    5.6 

17  32.3 

-  4  41.0 

-1.0982 

.5425 

.1062 

-27 

-66 

118  Tauri 

6 

0.6^ 

1.5 

25    2.6 

3    3  19.9 

+  4  47.2 

-1.2031 

.5450 

.0865 

-40 

-67 

121  Tauri 

6 

0.70 

1.9 

23  57M 

6  12.8 

+  7  34.4 

+Oi2399 

.5458 

.0802 

+56 

-10 

B.A.C.1774 

6i 

-0.71 

+2.0 

+23  14.9 

7  59.0 

+  9  17.0 

+1.1572 

.5461 

+.0763 

+90 

+47 

132  Tauri 

H 

0.71 

2.1 

24  31.4 

12  26.3 

-10  24.7 

+0.0677 

.5471 

+.0664 

+46 

-24 

v^  Cancri 

6i 

0.61 

4.7 

24  34.1 

6  13  58.5 

-11  20.3 

-1.0960 

.5395 

-.0948 

-27 

-66 

t^  Cancri 

6 

0.60 

4.8 

24  30.7 

15  21.3 

-10    0.1 

-1.1641 

.5391 

.0972 

-34 

-66 

32  Cancri 

6 

0.60 

4.8 

24  31.1 

16    3.7 

-  9  19.1 

-liM25 

.5388 

.0988 

-45 

-66 

y  Cancri 

4i 

0.53 

4.4 

21  55.7 

21     1.6 

-  4  31.0 

+1.1228 

.5368 

.1085 

+90 

+40 

f  Cancri 

5 

-0.48 

+5.0 

+22  33.8 

7    9  35.8 

+  7  39.2 

-1.0947 

.5317 

-.1318 

-26 

-68 

79  Cancri 

6 

0.47 

5.0 

22  30.9 

10    5.0 

+  8    7.5 

-1.1061 

.5316 

.1325 

-27 

-68 

B.A.C.3138 

6 

0.46 

4.8 

21  48.6 

11  41.7 

+  9  41.1 

-0.5383 

.5308 

.1355 

+12 

-59 

B.  A.  C.  3202 

6i 

0.37 

4.9 

20  52.6 

8    0  12.5 

-  2  11.3 

-1.3262 

.5255 

.1560 

-61 

-69 

fj  Leonis 

H 

0.24 

4.2 

17  23.2 

14  35.5 

+11  45.4 

+0.1414 

.5194 

.17r3 

+50 

-t:6 

42  Leonis 

6 

0.19 

3.7 

15  375 

22    3.0 

-  5    0.5 

+0.7355 

.5165 

.1869 

+90 

+  4 

B.A.C.3579 

6 

-0.18 

+3.4 

+14  59.8 

9    1  39.6 

-  1  30.4 

+0.7403 

.5151 

-.1915 

+90 

+  4 

•  Leonis 

6 

0.16 

3.4 

14  47.6 

3  24.8 

+  0  11.7 

+0.6268 

.5144 

.1936 

+85 

-  3 

k  Leonis 

6 

-0.10 

3.3 

14  52.2 

10  49.9 

+  7  23.8 

-0.9245 

.5119 

.2020 

-10 

-75 

<  Leonis,  iiiu2<. 

4 

+0.07 

2.2 

11  14.1 

10    6  39.0 

+  2  38.6 

-1.1200 

.5072 

.2206 

-23 

-79 

u  Virainis 

6i 

0.13 

1.5 

8  50.6 

14  25.6 

+10  11.8 

-0.2416 

.5058 

.2264 

+29 

-53 

^  Virginis 

5 

0.15 

1.5 

8  58.2 

18    4.3 

tIO  15.7 

-1.2089 

.5056 

.2288 

-30 

-81 

V  Virginis 

4i 

+0.17 

+1.0 

+  7  14.8 

18  23.3 

-  9  57.2 

+0.5970 

.5056 

-5291 

+80 

-  9 

IT  Virginis 

4h 

0.24 

+0.8 

7  19.7 

11    2  25.4 

-  2    8.9 

-1.3496 

.5049 

.2337 

-46 

-8;^ 

B.A.C.4104 

6i 

0.30 

-Oi2 

4  46.0 

8  12.0 

+  3  27.9 

+0.0722 

.5052 

5364 

+46 

-37 

c  Virginis 

5 

0.33 

0.5 

4    1.5 

12  51.7 

+  7  59.5 

-Oi5323 

.5052 

.2383 

+29 

-54 

B.A.C.4254 

6 

0.44 

1.1 

+  2  33.5 

22  26.4 

-  6  42.1 

-0.9471 

.506^ 

.2414 

-10 

-88 

65  Virginis 

6 

0.67 

3.7 

-  4  15.3 

12  2>  55.9 

-  7  53.6 

+0.6362 

.5138 

.2427 

+82 

-  8 

66  Virginis 

6 

+J0.67 

-3.9 

-  4  29.7 

22  33.3 

-  7  17.3 

+0.7396 

.5142 

-.2426 

+83 

-  3 

I*  Virginis 
80  Virginis 

5 

0.71 

4.3 

5  35.7 

13    2  21.8 

-  3  35.6 

+0.9811 

.5159 

.2419 

+85 

+12 

6 

0.74 

4.0 

4  44.6 

4  ia6 

-  1  50.1 

-0.3583 

.5168 

.2415 

+22 

-63 

B.  A.  C.  4572 

6 

0.79 

4.3 

4  51.3 

8  25.7 

+  2  17.3 

-1.2642 

.5193 

.2403 

-36 

-00 

B.A.C.4647 

6 

0.85 

4.9 

7  25.7 

13  57.8 

+  7  39.3 

+0.1241 

.5222 

5383 

+4^ 

-35 

94  Virginis 

6 

0.91 

5.1 

8  16.9 

19  32.8 

-10  56.0 

• 

-0.3036 

.5259 

5356 

+24 

-59 

95  Virginis 

6 

+0.93 

-5.3 

-  8  42.2 

19  45.4 

-10  43.9 

+0.0888 

.5260 

-5355 

+44 

-37 

96  Virginis 
K  Virginis 

6^ 

0.94 

5.6 

9  43.7 

20  51.7 

-  9  39.6 

+0.9020 

.5267 

5340 

+81 

+  7 

4i 

0.96 

5.7 

9  40.7 

£2  45.6 

-  7  49.3 

+0.4043 

.5281 

.2337 

+63 

-20 

2  Libre 

6 

1.03 

6.1 

11     7.8 

14    3  50.4 

-  2  54.1 

+0.7376 

.5317 

5334 

+78 

-2 

fi  Libre 

5 

+1.15 

-6.6 

-13  37.0 

16    2.0 

+  8  53.8 

+0.5618 

+.5415 

-5231 

+70 

-12   1 

4W 
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li^LEMflNTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        || 

PLANETS  AND  STARS  BY  THE  MOON. 

JIJIiT. 

« 

5tar'9— 

At  Conjunction  in  R.  A. 

liimiting 
ParaUeb. 

Name. 

Mag. 
5 

Red'n 
187 

8  from 
2.0. 
A6 

Apparent 
Decnnatlon. 

Washington 
Mean  Time. 

Hour  Angle. 

H 

Y 

a/ 

y 

N'n. 
o 

+74 

8*n. 

o 
+20 

V*  Libra 

+L29 

-7.1 

-15  45.7 

d     h     m 
14  23  55.3 

h     m 

-  7  28.8 

+1.0654 

+.5485 

-.2115 

v*  Libra 

6h 

1.29 

7.2 

15  59.3 

15    0    0.3 

-  7  24.0 

+1.2820 

.5485 

.2115 

+74 

+41 

o'  Librae 

6 

1.37 

6.8 

15    5.2 

6  21.9 

-  1  15.5 

-0.9634 

.5549 

.2031 

-18 

-90 

C*  Libre 

4 

1.42 

7.0 

16  16.2 

9  31.7 

+  1  47.6 

-0.3879 

J>580 

.1987 

+14 

-65 

C^  Librse 

7 

1.42 

7.2 

16  59.9 

10    3.8 

+  2  18.5 

+0.2500 

.5582 

.1981 

+47 

-28 

B.  A.  C.  5099 

7 

1.43 

7.1 

16  58.8 

10  21.8 

+  2  36.0 

+0.1715 

.5589 

.1973 

+43 

-32 

^3  Librs 

6 

4-1.43 

-6.9 

-16  10.2 

10  35.2 

+  2  48.9 

-0.6985 

.5589 

-.1971 

-  3 

-90 

C«  Libras 

6 

1.45 

6.9 

16  25.1 

11  33.7 

+  3  45.2 

-0.6367 

.5598 

.1957 

0 

-86 

A  Librae 

6 

1.59 

7.4 

19  47.1 

20  14.1 

-11  53.1 

+1.1452 

.5681 

.1819 

+70 

+28 

/3*  Scorpii 

2 

1.64 

7.0 

19  27.3 

16    1  18.0 

-  7    0.4 

-0.0870 

.5731 

.1727 

+26 

-47 

^  Scorpii 

5i 

1.64 

7.0 

19  27.1 

1  18iJ 

-  7    0.2 

-0.0912 

.5732 

.1727 

+26 

-48 

w^  Scorpii 

4i 

1.66 

7.3 

20  19.3 

1  51.0 

-  6  28.7 

+0.6945 

.5741 

.1714 

+70 

-  3 

w'  Scorpii 

4h 

+1.66 

-7.3 

-20  31.4 

2    5.4 

-  6  14.8 

+0.8559 

.5742 

-.1713 

+70 

+  9 

p^  Scorpii 

7 

1.66 

6.7 

19    7.1 

4    0.3 

-  4  24.3 

-0.8812 

.5764 

.1673 

-18 

-90 

V*  Scorpii 

4 

1.66 

6.7 

19    7.7 

4    0.7 

-  4  23.9 

-0.8776 

.5764 

.1673 

-17 

-90 

B.A.C.5395 

6 

1.69 

7.1 

21     4.4 

4  40.0 

-  3  46.1 

+0.9759 

.5772 

.1658 

+69 

+15 

^  Ophiuchi 

5 

1.74 

6.5 

19  44.3 

8  55.8 

+  0  20.0 

-1.0580 

.5813 

.1572 

-31 

-90 

(J  Ophiuchi 

5 

1.78 

6.7 

21  11.5 

12    7.4 

+  3  24.2 

-0.0865 

.5841 

.1504 

+24 

-47 

22  Ophiuchi 

6i 

+1.93 

-6.3 

-23  18.1 

21     1.5 

+11  57.2 

+0.7775 

.5J)29 

-.1295 

467 

+  3 

24  Ophiuchi 

6i 

J. 94 

6.1 

22  56.8 

21  47.5 

-11  18.6 

+0.3246 

.5939 

.1274 

+44 

-24 

39  Ophiuchi 

6 

2.05 

5.5 

24    8.8 

17    5  53.4 

-  3  32.5 

+0.5699 

.6008 

.1065 

+57 

-  9 

B.A.C.5d31 

6 

2.05 

5.5 

23  55.9 

5  55.6 

-  3  30.4 

+0.3521 

.6008 

.1063 

+43 

-22  1 

f/ Ophiuchi 

H 

2.05 

5.4 

24  52.2 

7  23.0 

-  2    6.6 

+1.1329 

.6021 

.1019 

+65 

+31  ' 

fr  Ophiuchi 

5 

2.09 

5.0 

24    3.6 

9    2.5 

-  0  31.3 

+0.1582 

.6032 

.0979 

+32 

-33 

c<!  Ophiuchi 

5 

+2.09 

-4.8 

-23  51.7 

10  56.2 

+  1  17.7 

-0.2144 

.6048 

-.0925 

+11 

-55 

63  Ophiuchi 

6i 

2.19 

3.8 

24  51.6 

19  36.6 

+  9  36.0 

+0.0812 

.6111 

.0668 

+25 

-37 

4  Sagittarii 

5 

2.19 

3J2 

23  48.2 

21  25.5 

+11  20.3 

-1.0797 

.6122 

.0612 

-42 

-90 

7  Sagittarii 

6 

2.22 

3.2 

24  16.8 

22  31.8 

-11  36.2 

-0.6733 

.6131 

.0606 

-16 

-JK) 

9  Sagittarii 

4i 

2.23 

3.1 

24  21.7 

22  54.1 

-11  14.9 

-0.6155 

.6131 

.0571 

-13 

-88 

B.  AC.  6217 

6i 

2.30 

2.3 

24  58.4 

18    5  17.0 

-  5    7.8 

-0.3117 

.6162 

.0373 

+  2 

-61 

X  Sagittarii 

3 

+2.33 

-2.0 

-25  29.4 

7  36.7 

-  2  54.9 

+0.1194 

.6172 

-.0294 

+23 

-35 

B.A.C.6369 

6 

2.36 

0.9 

25    8.5 

13  40.0 

+  2  52.5 

-0.3442 

.6192 

-.0099 

-  3 

-63 

a  Sagittarii 

Si 

2.40 

-0.4 

26  27.2 

17  22.2 

+  6  24.9 

+9.i;273 

.6199 

+.0025 

+64 

+14 

B.A.C.6490 

6i 

2.39 

+0.1 

25    1.4 

19  58.4 

+  8  54.2 

-0.4575 

.6200 

.0104 

-  9 

-72 

B.  A.  C.  6562 

6i 

2.43 

0.7 

26    7.2 

23  47.4 

-11  26.9 

+0.6800 

.6203 

.0231 

+59 

-  2 

yjf  Sagittarii 

5 

2.42 

0.9 

25  28.5 

19    0  37.6 

-10  38.9 

+0.0689 

.6203 

.0260 

+20 

-38 

B  A.  C.  6576 

6 

+2.41 

+0.9 

-24  23.7 

0  38.9 

-10  37.7 

-0.9867 

.6203 

+.0260 

-38 

-JW 

;^>  Sagittarii 

6 

2.41 

1.6 

24  45.3 

4    7.0 

-  7  18.7 

-0.5258 

.6^3 

.0370 

-10 

-78 

^^  Sagittarii 

6i 

2.41 

1.6 

24  39.7 

4    9.4 

-  7  16.4 

-0.6156 

.6204 

.0370 

-15 

-88 

y3  Sagittarii 
A>  Sagittarii 

6 

2.40 

1.7 

24  12.6 

4  12.6 

-  7  13.4 

-1.0544 

.6204 

.0372 

-42 

-90 

6 

2.42 

2.2 

24  59.8 

7  57.5 

-  3  38.3 

-0.1222 

.6197 

.0495 

+12 

-49 

A2  Sagittarii 

4J 

2.42 

2.3 

25    9.8 

8  11.7 

-  3  24.8 

+0.0524 

.6197 

.0501 

+22 

-:39 

B.A.C.7049 

6 

+2.40 

+5.6 

-22  48.8 

20    3  20.6 

-  9    5.7 

-0.7032 

.6126 

+.1091 

-13 

-90 

17  Capricorni 
B.A.C.7197 

6 

2.'35 

6.3 

21  58.5 

9  30.0 

-  3  12.1 

-0.7925 

.6083 

.1274 

-17 

-90 

6 

2.35 

6.6 

23  12.0 

10  17.8 

-  2  26.3 

+0.5063 

.6080 

.1289 

+55 

-13 

X  Capricorni 
27  Capricorni 

6 

2.31 

7.8 

21  42.3 

17  54.4 

+  4  51.2 

+0.1040 

.6026 

.1492 

+33 

-36 

6 

2.31 

7B 

21    4.0 

18  17.2 

+  5  13.0 

-0.4634 

.6924 

.1500 

+  4 

-72 

^  Capricorni 

6 

2.30 

8.0 

21  10.7 

20  36.3 

+  7  26.4 

+0.0018 

.6002 

.1562 

+28 

-42 

33  Capricorni 

6 

+2.28 

+8.4 

-21  23.5 

23  52.4 

+10  34.5 

+0.7333 

.5977 

+.1639 

469 

-  1 

35  Capricorni 

6 

2.27 

8.7 

21  44.7 

21     1     3.7 

+11  42.9 

+1.2776 

.5968 

.1666 

+69 

+46 

37  Capricorni 

6 

2.24 

9.1 

20  39.1 

4     1.7 

-  9  26.3 

+0,7088 

.5943 

.1733 

+70 

-2 

e  Capricorni 

4i 

2.23 

9.0 

20    2.1 

4  54.1 

-  8  35.9 

+0.2570 

.5933 

.1752 

+44 

-27 

K.  Capricorn! 

5 

2.20 

95 

19  26JS 

7    5.3 

-  6  30.0 

+0.0663 

.5916 

.1799 

+35 

-38 

B.  A.  C.  7550 

6 

+2i21 

+9.5,  -20  12.21 

7  18.2 

-  6  17.7 

+0.8488 

+.5914 

+.1803 

+70 

+  6 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

JVEiT. 

Star's— 

At  CoNjuwcnoN  in  R  A. 

limiting 
Parallels. 

Name. 

Msff. 

6 
6 
6 
4 
6 

Red'n 
187 

iftom 

ApiMtfent 
Declination. 

Washington 
Mean  Time. 

HonrAngia. 

H 

Y 

3/ 

y" 

N'n. 

S'n. 

o 

-59 
-56 
+  6 
-10 

-90 

29  Aqua.,m«/<. 
56  Aquarii 
r*  Aqua.,  muZX. 
r^  Aquarii 
74  Aquarii 

+2*11 
1.99 
1.92 
1.91 

1.88 

+10.0 
10.9 
11.4 
11.4 
10.9 

-17  34'.6 
15  14.2 
14  43.6 
14  15.8 
12  17.6 

d     h     m 

21  14  59.3 

22  2  25.0 
9  45.9 

10  34.4 
12  15.0 

h     m 
+  1     5.3 
-11  55.1 

-  4  50.4 

-  4    3.6 

-  2  26.8 

-0.2863 
-05481 
40.8672 
+0.5894 
-0.9883 

.5843 
.5737 
.5674 
.5666 
.5652 

+.1957 
.2153 
.2244 
.2263 
J2282 

+f8 
+22 
+76 
+71 
-17 

Yii  Aquarii 
y;^  Aquarii 
yr>  Aquarii 
B.A.C.8214 
B.A.C.8274 

5 
6h 

+1.75 
1.74 
1.74 
1.65 
1.59 

+11.1 
11.2 
11.3 
11.3 
11.3 

-  9  46.9 

9  52.7 

10  18.4 

8  10.2 

7    5.3 

22    0.1 

22  54.9 

23  22.7 
23    6  48.6 

12  44.2 

+  6  57.5 
+  7  50.4 
+  8  17.2 

-  8  32.4 

-  2  48.8 

-1.2221 

-9.9078 
-0.3680 
-0.7115 
-0.3380 

.5571 
.5562 
.5555 
.5499 
.5456 

+.2384 
.2393 
.2398 
.2454 

iJ487 

-35 
-10 
+20 
+  2 
+23 

-90 
-90 
-63 
-90 
-61 

30  Piscium 
33  Piscium 
B.A.C.17 
B.A.C.81 
14  Ceti 

5 
5 

6i 
6i 
61 

+1.52 
1.51 

1.48 
1.41 
1.34 

+11.6 
116 
11.6 
11.0 
10.5 

-  6  43.3 
6  25.2 
5  57.4 
2  55.5 
1  12.4 

18  56.6 
20  31.4 
22  51.2 
24    5  33.2 
10  49.3 

+  3  11.3 
+  4  42.8 
+  6  58.2 
-10  32.9 
-  5  27.0 

+0.8455 
+0.9380 
+1.0563 
-0.3328 
-0.7534 

.5418 
.5408 
.5393 
.5356 
.5328 

+.2514 
.2519 
.2525 
.2537 
.2539 

4«4 
+84 
+84 
+24 
+  1 

+  4 
+  9 
+17 
-61 
-90 

15  Ceti 
26  Ceti,  mult. 
29  Ceti 
33  Ceti 
35  Ceti 

61 

6i 

6i 

6 

61 

+1.33 
1.20 
1.18 
1.16 
1.15 

+10.6 
10.2 
10.1 
10.0 
10.0 

-  1  12.3 

+  0  41.0 

1  19.5 

1  46.0 

1  47.8 

12    3.1 
25    0  31.7 

2  34.2 

3  50.2 

4  48.6 

-  4  15.6 
+  7  49-4 
+  9  48.1 
+11     1.7 
+11  58.2 

-0.4437 
+0.7725 
+0.6219 
+0.4833 
+0.6952 

.5325 
.5275 
.5267 
.5266 
.5263 

+.2539 
J2517 
J2510 
.2506 
i2502 

+18 
+90 
+82 
+71 
+90 

-  1 

-  9 
-16 

-  5 

/  IMscium 
fi.  A.  C.  408 

ft  Piscium 
V  Piscium 
64  Ceti 

6 

61 

41 

41 

61 

+1.13 
1.10 
1.06 
1.01 
0.85 

+  9.6 
9.3 
8.8 
9.1 
8.0 

+  2  56.5 

4  4.2 

5  29.1 
4  50.5 
7  58.3 

7  23.7 

9  48.8 

13  28.2 

19    4.6 

26    9  56.8 

-  9  31.4 

-  7  10.8 

-  3  38.3 
+  1  47.7 

-  7  47.4 

+0.1536 
-0.4181 
-0.9883 
+1.0558 
+1.3107 

.5253 
.5251 
.5240 
.5230 
.5220 

+.2491 
.2481 
.2462 
.2431 
.2318 

+50 
+20 
-12 
+90 
+90 

-33 
-66 

-85 
+18 
+43 

f»  Ceti 
B.A.C.728 
^  Arietis 
B.A.C.755 
31  Arietis 

41 

61 

51 

6 

51 

+0.85 
0.80 
0.78 
0.77 
0.74 

+  8.0 
7.3 
7.4 
7.3 
6.7 

+  8  14.8 
10  15.3 

10  1.9 
9  59.4 

11  53.6 

10  45.4 

15  19.7 

16  37.0 

17  35.1 
22  26.9 

-  7    0.3 

-  2  34.4 

-  1  19.5 

-  0  23.2 
+  4  19.7 

+1.2073 
+0.1314 
+0.6598 
+0.9217 
-0.0191 

.5220 
.5222 
.5223 
.5223 
.5228 

+.2311 
.2271 
.2255 
.2245 
.2194 

+90 
+50 
+88 
+90 
+41 

+32 
-32 

-  4 
+11 
-39 

38  Arietis 
4r  Arietis 
B.A.C.1096 
B.A.C.1242 
(j^  Tauri 

5 

6 

61 

6 

6 

+0.70 
0.66 
0.46 
0.34 
0.33 

+  6.8 
5.9 
4.8 
4.0 
4.2 

+11  54.5 
14  33.3 
17  24.7 
19  50.5 
19  16.2 

27  2  35.8 
5  47.8 

28  2  42.3 
15  43.7 
19  36.3 

+  8  21.0 
+11  27.1 
+  7  42.6 
-  3  40.8 
+  0    4.5 

+0.8682 
-1J2767 
-0.2169 
-0.5909 
+0.6507 

.5232 
.5236 
.5278 
.5315 
.5328 

+J2150 
.2113 
.1836 
.1631 
.1566 

+90 
-39 

+:» 

+  9 
+89 

+  9 
-76 
-45 
-65 
+  4 

cj«  Tauri 
53  Tauri 
56  Tauri 
K^  Tauri 
ic«  Tauri 

51 
61 
61 
51 

61 

+0.27 
0.27 
0.28 
0.26 
0.26 

+  3.9 
3.7 
3.4 
3.1 
3.3 

+29  15.8 

20  49.9 

21  27.8 
21  59.9 
21  54.4 

23  27.9 

29    0  29.0 

0  33.2 

3  16.6 

3  18.1 

+  3  48.7 
+  4  47.8 
+  4  51.9 
+  7  30.1 
+  7  31.5 

+0.1618 
-0.3075 
-0.9863 
-1.1757 
-1.0705 

.5339 
.5342 
.5342 
.5349 
.5349 

+.1499 
.1481 
.1480 
.1435 
.1434 

+51 
+25 
-16 
-33 
-23 

-21 
-46 
-69 
-68 
-68 

B.A.C.1373 
T  Tauri 
99  Tauri 
103  Tauri 

6 
41 
61 
6 

40.25 
0.17 
0.12 

+0.08 

+  3.5 
3.0 

2.8 
2.7 

+21  20.1 

22  42.6 

23  44.8 

24  5.7 

4  33.2 
11  15.7 
18  33.0 
23  21.4 

+  8  44.2 

-  8  46.4 

-  1  43.4 
+  2  55.5 

-0.2685 
-0  8698 
-1.1236 
-0.9795 

.5355 
.5374 
.5396 
.5409 

+.1409 
.1287 
.1143 
.1052 

■»37 
-  8 
-29 
-17 

-43 
-67 
-66 
-66 

118  Tauri 
121  Tauri 
B.A.C.1774 
132  Tauri 

6 
6 
61 
51 

0.00 

-0.02 

0.02 

0.06 

+  2.5 
2.9 
3.0 
2.7 

+25    2.7 
23  57.2 

23  14.9 

24  31.3 

30    9    9.7 

12  3.0 

13  49.3 
18  17.1 

-11  35.7 

-  8  48.1 

-  7    5.4 

-  2  46.6 

-1.0982 
+0.3413 
+1J2552 
+0.1608 

.5434 
.5440 
.5444 
.5451 

+.0848 
.0787 
.0748 
.0654 

-28 
+63 
+90 
+51 

-65  < 
-  4 

+58  i 

-12 

1 

139  Tauri 
5  Geminomm 
B.A.C.t5l54 
r  Geminomm 

51 
6 

61 

-0.09 
0.12 
0.18 

1-0.19 

+  2.5 
2.9 
2.9 

+  2.9 

+25  56.2 
24  26.8 
24  41.7 

+25  15.4 

22  22.5 
31    4  37.8 
.     16  29.2 

19  25.9 

+  1  10.7 
+  7  13.4 
-  5  19J2 
-2  28.5 

-1.1540 
+0.8026 
+0.8744 
+0.2882 

.5460 
.5470 
.5478 
.5478 

+.0558 
.0422 
.0156 

+.0089 

-34 
+90 
+90 
460 

1 
-64 

+25 

+32 

0- 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        | 

PLANETS  AND  STARS  BY  THE  MOON.                                            || 

AUGUST.                                                                                     1 

1 

Star's— 

At  Gowjunction  in  R.  A 

Limiting 
PanUlcla. 

Kiune. 

Haff. 
6 

Red'ni 
187 
A* 

ifrom 
2.0. 

Apparent 
Declination. 

Waiihlngton 
Mean  Time. 

Hour  Angle. 

H 

r 

a/ 

y 

N'n. 

8'n. 

o 

-16 

37  Geminor. 

-o"21 

^\i> 

+2o  32^.0 

d     h     m 
1     0  38.0 

h     m 
+  2  33.1 

-0.0031 

.6479 

-.0028 

o 
+41 

30  Geminor. 

tJi 

0.24 

2.9 

26  14.9 

2  13.0 

+  4    4.9 

-0.8030 

.5478 

.0063 

-6-64 

40  Geminor. 

^ 

0.24 

2.9 

26    5.2 

2  31.1 

+  4  22.4 

-0.6255 

.5477 

.0071 

+  6;  ^54 

1 

cj  Geminorum 

6 

0.24 

3.1 

24  23.8 

3  54.9 

+  5  43.4 

+1.2394 

.6476 

.0100 

+00  461 

48  Geminor. 

6 

0.25 

3.2 

24  20.5 

8  31.0 

+10  10.1 

+1.2314 

.5474 

.0206 

+90 

+59 

52  Geminor. 

6 

0.25 

3.0 

25    6.3 

9  31.7 

+11     8.8 

+0.3613 

.5471 

.0228 

+65 

+  2 

A  Geminorum 

5^ 

-0.27 

+3.1 

+25  17.7 

13  34.2 

-  8  56.8 

+0.0400 

.5469 

-.0318 

+44 

-16 

B.A.C.25i4 

6^ 

0.2D 

3.2 

24  30.6 

20  50.2 

-  1  55.5 

+0.6239 

.5456 

.0478 

+90 

+14 

e. Geminorum 

6 

0.29 

3.1 

26    5.3 

23    4.5 

+  0  14.4 

-1.2428 

.5453 

.0525 

-48  -64  II 

K  Gemi.,mu/I. 

3i 

0.28 

3.3 

24  42.2 

23  15.9 

+  0  25.4 

+0.2862 

.5453 

.0528 

+59 

-  5 

B.A.C.3579 

6 

0.20 

3.3 

14  59.8 

5    7  32  2 

+  6    9.7 

+0.6146 

.5164 

.1937 

+84 

-  3 

t  Leonis 

6 

0.19 

3.3 

14  47.6 

9  17.3 

+  7  61.7 

+0.4988 

.6159 

.1956 

+73 

-10 

k  Leonis 

6 

-0.17 

+3.3 

+14  52.2 

16  41.6 

-  8  57.0 

-1.0668 

.5133 

-.2041 

-20 

-75 

I  Leonis,  mu//. 

4 

0.06 

2.4 

11  14.1 

6  12  30.3 

+10  17.3 

-1.2966 

.5079 

.2225 

-40 

-79 

u  Virginia 

6i 

0.02 

1.9 

8  50.5 

20  17.6 

-  6    8.8 

-0.4281 

.5064 

M279 

+19  -«   1 

V  Virginis 

4i 

-0.01 

1.5 

7  14.8 

7    0  15.8 

-  2  17.3 

+0.4072 

.5059 

.2305 

+66 

-19 

B.A.C.4104 

6i 

+0.08 

0.7 

4  46.0 

14    7.9 

+11  11.3 

-0.1372 

.5047 

i»75 

+34 

-49 

e  Virginis 

5 

0.13 

+0.4 

4     1.5 

18  49.2 

-  8  15.5 

-0.4485 

.5047 

ii392 

+18 

-69 

B.  AC.  4254 

6 

+0.19 

0.0 

+  2  33.5 

8    4  28.3 

+  1    7.2 

-1.1773 

.5054 

-J2418 

-26 

-88 

65  Virginis 

6 

0.37 

-2.3 

-  4  15.3 

9    4  14.6 

+  0  12.5 

+0.3994 

.5104 

.2418 

+65 

-21 

66  Virginis 
l^  Virginis 

6 

0.38 

2.4 

4  29.7 

4  52.5 

+  0  49.4 

+0.5037 

.5107 

.2417 

+72 

-15 

5 

0.42 

2.8 

5  35.7 

8  44.6 

+  4  34.7 

+0.7461 

.5121 

.2407 

+82 

-  2 

80  Virginis 
B.  A.  C.  4647 

6 

0.44 

2.5 

4  44.6 

10  35.2 

+  6  22.0 

-0.6066 

.5130 

.2402 

+  9 

-81 

6 

0.52 

3.5 

7  25.7 

20  33.2 

-  7  57.7 

-0.1217 

.5175 

.2364 

+34 

-49 

04  Virginis 

6 

+0.59 

-4.0 

-  8  16.9 

10    2  15.0 

-  2  26.2 

-0.5542 

.5205 

-.2336 

+11 

-77 

95  Virginis 

6 

0.59 

4.1 

8  42.2 

2  27.8 

-  2  13.8 

-0.1572 

.5207 

5333 

+31 

-51 

06  Virginis 

eh 

0.60 

4.4 

9  43.7 

3  35.5 

-  1    8.2 

+0.6653 

.6213 

.2326 

+80 

-  7 

K  Virginis 

H 

0.62 

4.4 

9  40.7 

5  31.9 

+  0  44.7 

+0.1621 

.5224 

.2314 

+48 

-33 

2  Libra) 

6 

0.66 

4.9 

11     7.8 

10  43.6 

+  5  46.7 

40.5005 

.5258 

.2279 

+68 

-15 

fi,  LibraB 

5 

0.84 

5.7 

13  36.9 

23  13.4 

-  6    7.2 

+0.3276 

.6341 

5170 

+65 

-24 

v^  LibraB 

5 

+0.94 

-6.3 

-15  45.6 

11    7  19.5 

+  1  43.0 

+0.8431 

.5404 

-5083 

+74 

+  5 

v^  Libras 

dh 

0.95 

6.3 

15  59.3 

7  24.7 

+  1  48.1 

+1.06*29 

.6409 

.2079 

+74 

+20 

0^  Librae 

6 

1.03 

6.0 

15    5.2 

13  57.3 

+  8    7.5 

-1.2098 

.6461 

.1098 

-38 

-9Q, 

C^  Libras 

4 

1.09 

6.1 

16  16.2 

17  12.7 

+11  16.3 

-o.6*2:» 

.6488 

.1953 

+  2 

-^ 

^i  Libra 

7 

1.09 

6.4 

16  59.9 

17  48.0 

+11  50.4 

+0.0173 

.6488 

.1949 

+35 

-41 

B.  A.  C.  5099 

7 

1.09 

6.5 

16  48.8 

18    4.3 

-11  53.9 

-0.2273 

.6496 

.1940 

+22 

-55 

C3  Librae 

6 

+1.11 

-6.1 

-16  10.2 

18  18.0 

-11  40.7 

-0.9376 

.5497 

-.1937 

-17 

-90 

C*  Librae 

6 

1.12 

6.1 

16  25.1 

19  18.3 

-10  42.3 

-0.8742 

.5508 

.1924 

-13 

-90 

41  Libra 

6 

1.17 

7.0 

18  52.8 

21  55.2 

-  8  10.9 

+1.1738 

.6530 

.1882 

+71 

44^3 

K  Librae 

5 

1.18 

7.1 

19  15.8 

23  15.9 

-  6  53.0 

+1.3180 

.6544 

.1862 

+71 

+51 

X  Librae 

6 

1.26 

7.1 

19  47.0 

12    4  14.6 

-  2    4.8 

+0.9438 

.5587 

.1782 

+70 

+12 

(3^  Scorpii 

2 

1.33 

6.8 

19  27.3 

9  28.0 

+  2  57.4 

-0.3015 

.6640 

.1686 

+15 

-61 

/J-^  Scorpii 

bh 

+1.33 

-6.8 

-19  27.1 

9  28.2 

+  2  57.6 

-0.3058 

.6640 

-.1686 

+16 

-61 

G»i  Scorpii 

4i 

1.35 

7.0 

20  19.3 

10    2.1 

+  3  30.3 

+0.4927 

.6642 

.1678 

+58 

-15 

a>3  Scorpii  ' 

4i 

1.35 

7.0 

20  31.4 

10  16.9 

+  3  44.5 

+0.6572 

.6644 

.1675 

+68 

-6 

v'  Scorpii 

7 

1.37 

6.5 

19    7.1 

12  15.5 

+  5  38.7 

-1.1097 

.6661 

.1636 

-34 

-90 

v3  Scorpii 
B.  A.  a  5395 

4 

1.37 

6.5 

19    7.7 

12  15.9 

+  5  39.1 

-1.1008 

.6661 

.1636 

-33 

-90 

6 

1.40 

7.1 

21     4.4 

12  56.5 

+  6  18.3 

+0.7818 

.5671 

.1623 

+69 

+  2 

f  Opbiuchi 

5 

+1.45 

-6.3 

-19  44.3 

17  20.4 

+10  32.5 

-1.2782 

.6709 

-.1538 

-53 

-90 

u  Opbiuchi 
22  Opbiuchi 

5 

1.51 

6.6 

21  11.5 

20  38.2 

-10  17.2 

-0.2877 

.6744 

.1466 

+13 

-59 

6i 

1.69 

6.5 

23  18.1 

13    5  49.4 

-  1  27.0 

+0.6926;    .5871 

.1259 

+61 

-  8 

24  Opbiuchi 

6^1    1.69 

6.5 

22  56.8 

6  36.8 

-  0  4L5 

+0.14421    .5876 

.1239 

+33 

-34 

39  Oph.,  mult. 

6     1  .m 

5.9 

24     8.8 

14  58.1, 

+  7  23.1 

+0.406J;    .5906^    .1033 

+46  -19   1 

B.A.C.5831 

6    +1.83 

-5.1)!  -2*3  55.9 

15     0.3 

+  7  22.2 

+').18.*'>0    .5906  -.1033 

+34'  -31 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        | 

PLANETS  AND  STARS  BY  THE 

MOON. 

AVOVS1 

1 

• 

Star's— 

i 

At  Conjunction  in  R 

.  A. 

Limiting 
Parallcltf. 

Name. 

Mag. 
3i 

Red'D 
187 
Aa 

nfrom 
2.0. 
Ai 

Appar«iit 
Declination. 

Washington 
Mean  Time. 

Hoar  Angle. 

H 

Y 

3/ 

y 

N*n. 
+65 

8'n. 

o 
+17 

0  Ophiuchi 

+L86 

-  r".9 

-24*'  52.2 

d    li     m 
13  16  30.4 

h     m 
+  8  48.6 

+0.9802 

.5921 

-.0989 

b  Ophiuchi 

5 

1.87 

5.5 

24    3.4 

18  13.0 

+10  27.1 

-0.0066 

.5929    .0950 

+22 

-42 

ifl  Ophiuchi 

5 

1.91 

5.4 

23  51.8 

20  10.3 

-11  40.2 

-0.3817 

.5946 

.0896 

+  2 

-66 

63  Ophiuchi 

^h 

2.05 

4.5 

24  51.7 

14    5    6.3 

-  3    6.2 

-0.0666 

.6012 

.0646 

+17 

-46 

4  Sagittarii 

5 

2.06 

4.0 

23  48.2 

6  58  3 

-  1  18.8 

-1.2399 

.6023 

.0590 

-58 

-90 

7  Sagittarii 

6 

2.09 

4.0 

24  16.8 

8    6.5 

-  0  13.4 

-0.8270 

.6030 

.0558 

-25 

-90 

9  Sagittarii 

4i 

+2.09 

-  3.9 

-24  217 

8  29.5 

+  0    8.5 

-0.7667 

.6034 

-.0541 

-22 

-90 

B.A.C.62I7 

6i 

2.18 

3.2 

24  58.5 

15    3.9 

+  6  26.4 

-0.4468 

.6069 

.0352 

-  6 

-72 

A  Sagittarii 

3 

2.23 

3.0 

25  29.5 

17  26.3 

+  8  42.8 

-0.0055 

.6081 

.0271 

+17 

-42 

B.A.C.6369 

6 

2.30 

2.0 

25    8.5 

23  39.1 

-  9  20.3 

-0.4623 

.6015 

-.0079 

-  9 

-73 

ff  Sagittarii 

2i 

2.37 

1.9 

26  27.2 

15    3  26.7 

-  5  42.5 

+0.8304 

.6118 

+.0042 

+64 

+  7 

B.A.C.6490 

6i 

2.37 

0.9 

25    1.4 

6    6.5 

-  3    9.6 

-0.5645 

.6123 

.0122 

-14 

-82 

B.  AC.  6562 

6i 

+2.42 

-  0.7 

-26    7.2 

10    0.6 

+  0  34.5 

+0.5931 

.6131 

+.0219 

+53 

-  8 

1^  Sagittarii 
B.  A.  C.  6576 

5 

2.43 

0.2 

25  28.5 

10  51.9 

+  1  23.6 

-0.0227 

.6131 

.0275 

+16 

-43 

6 

2.41 

-  0.1 

24  23.7 

10  o3J2 

+  1  24.8 

-1.0889 

.613] 

.0275 

-45 

-90 

X^  Sagittarii 

6 

2.44 

+  0.5 

24  45.3 

14  25.6 

+  4  48.1 

-0.6155 

.6133 

.0392 

-15 

-88 

X'^  Sagittarii 

H 

2.44 

0.6 

24  39.7 

14  28.1 

+  4  50.5 

-0.7058 

.6133 

.0393 

-20 

-90 

^  Sagittarii 

6 

2.43 

0.7 

24  12.6 

14  31.3 

+  4  53.5 

-1.1492 

.6135 

.0394 

-50 

-90 

Ai  Sagittarii 

6 

+2.50 

+  1.0 

-24  59.8 

18  20.5 

+  8  32.8 

-0.1999 

.6135 

+.0506 

+  8 

-54 

k^  Sagittarii 

4i 

2.50 

1.1 

25    9.8 

18  35.0 

+  8  46.7 

-0.0233 

.6135 

.0522 

+18 

-43 

B.A.C.7049 

6 

2.56 

5.0 

22  48.8 

16  14    0.7 

+  3  22.4 

-0.7405 

.6087 

.1111 

-15 

-90 

17  Capricorni 
B.A.C.7197 

6 

2.61 

5.9 

21  58.6 

20  13.6 

+  9  19.7 

-0.8145 

.6060 

.1286 

-18 

-90 

6 

2.62 

6.1 

23  12.0 

21     1.7 

+10    5.8 

+0.4909 

.6355 

.1309 

+54 

-14 

X  Capricorni 

6 

2.63 

7.4 

21  42.3 

17    4  41.0 

-  6  34.0 

+0.1056 

.6009 

.1515 

+34 

-36 

27  Capricorni 

6 

+2.61 

+  7.8 

-21    4.0 

5    3.9 

-  6  12.0 

-0.46^1 

.6009 

+.1522 

+  4 

-72 

^  Capricorni 

6 

2.61 

8.1 

21  10.7 

7  23.5 

-  3  58.1 

+0.0099 

.5994 

.1586 

+29 

-41 

33  Capricorni 

6 

2.61 

8.5 

21  23.5 

10  40.0 

-  0  49.6 

+0.7497 

.5970 

.1663 

+67 

0 

35  Capricorni 

6 

2.61 

8.8 

21  44.7 

11  51.4 

+  0  18.9 

+1.2963 

.5964 

.1694 

+68 

+50 

37  Capricorni 

6 

2.60 

9Ji2 

20  39.1 

14  49.4 

+  3    9.7 

+0.7345 

.5944 

.1759 

+69 

-  1 

e  Capricorni 

H 

2.59 

9.5 

20    2.1 

15  41.8 

+  3  59.9 

+0.2851 

.5936 

.1779 

+46 

-26 

K  Capricorni 

5 

+2.57 

+  9.8 

-19  26.7 

17  52.8 

+  6    5.7 

40.0998 

.5921 

+.1827 

+37 

-36 

B.A.C.7550 

6 

2.59 

9.7 

20  12.2 

18    5.6 

+  6  18.0 

+0.8821 

.5921 

.1831 

+70 

+  8 

29  Aqua.,  muU. 

6 

2.54 

11.1 

17  -34.6 

18    1  45.0 

-10  20.8 

-0.2323 

.5860 

.1988 

+21 

-55 

56  Aquarii 

6 

2.47 

12.4 

15  14.1 

13    5.4 

+  0  33.5 

-0.1652 

.5773 

.2186 

+27 

-51 

r'  Aqua.,  muZ^. 

6 

2.43 

13.1 

14  43.6 

20  21.2 

+  7  33.0 

+0.9623 

.5719 

.2291 

+76 

+12 

T*  Aquarii 

4 

2.42 

13.4 

14  15.8 

21    9.0 

+  8  19.1 

+0.6877 

.5711 

.2306 

+76 

-  5 

74  Aquarii 

6 

42.39 

+13.2 

-12  17.6 

22  48.2 

+  9  54.7 

-0.8754 

.5682 

+.2324 

-10 

-90 

Y;i  Aquarii 

4i 

2.31 

14.0 

9  46.9 

19    8  24.1 

-  4  50.3 

-1.0827 

.5623 

.2432 

-22 

-90 

^3  Aquarii 

4i 

2.30 

14.0 

9  52.7 

9  17.8 

-  3  58.5 

-0.7686 

.5620 

.2440 

-  2 

-90 

^  Aquarii 
B.A.C.8214 

5 

2.31 

14.1 

10  18.4 

9  45.2 

-  3  32.1 

-0ii323 

03614 

.2443 

+27 

-55 

<>i 

2.25 

14.4 

8  10.1 

17    2.5 

+  3  29.7 

-0.5549 

.5563 

.2503 

+11 

-77 

B.A.C.8274 

6| 

2.22 

14.6 

7    5.2 

22  50.5 

+  9    5.7 

-0.1718 

.5525 

.2539 

+31 

-51 

30  Piscium 

5 

+2.17 

+15.0 

-  6  43.3 

20    4  54.4 

-  9    2.8 

+1.0118 

.5488 

+.2566 

+84 

+14 

33  Piscium 

5 

2.15 

15.0 

6  25.2 

6  26.9 

-  7  33.5 

+1.1064 

.5478 

.2572 

484 

+21 

B.  A.  C.  17 

&i 

2.14 

15.0 

5  57.3 

8  43.3 

-  5  21.7 

+1^2280 

.5466 

.2579 

+84 

+31 

B.A.C.81 

6h 

2.07 

14.6 

2  55.4 

15  15.2 

+  0  57.0 

-0.1321 

.5435 

.2591 

+35 

+49 

14  Ceti 

6i 

2.03 

14.4 

1  12.3 

20  23.0 

+  5  54.8 

-0.5376 

^08 

i2593 

+14 

-75  . 

15  Ceti 

^ 

2.02 

14.5 

-  1  12.2 

21  34.7 

+  7    4.0 

-0.2296 

.5403 

J2592 

+29 

-55 

26  Ceti,  mult. 

6i 

+1.93 

+14.5 

+  0  41.0 

21    9  42.7 

-  5  11.7 

+0.9906 

.5356 

+.2569 

+90 

+13 

29  Ceti 

6^ 

1.91 

14.4 

1  19.6 

11  41.7 

-  3  16.5 

+0.8449 

;>348 

.2562 

+90 

+  3 

33  Ceti 

6 

1.90 

14.2 

1  46.1 

12  55.6 

-  2    4.9 

+0.7099 

.5347 

.2558 

+90 

-  4 

35  Ceti 

6i 

1.90 

14.2 

1  47.9 

13  52.2 

-  1  10.2 

+0.9204 

.5343 

.2555 

+90 

+  8, 

/  Piscium 

6 

1.87 

14.0i      2  56.6 

16  22.9 

+  1  15.7 

+0.3895 

.5336 

.2542 

+65 

-21 

B.A.C.408 

64 

+1.84:+1.37"  +  4     4.3 

18  43.8 

+  3  32.1 

-0.1714 

.5330 

+.2531 

+33 

-51 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OP         1 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

AVOVST.                                                                           1 

Star's— 

• 

At  Conjunction  in  R.  A. 

liimlting 
ParaUeU. 

Name. 

Maff. 
4i 

Red'D 
187 
Aa 

sfrom 
2.0. 

Apparent 
Oecliuation. 

Waiihiogton 
Mean  Time. 

Hoar  Angle. 

H 

Y 

a/ 

y 

N'n. 
+  ^3 

S'lu 

o 
-84 

fi  Piscium 

4.1*82 

+13.3 

+  5  29ii 

d     h     m 
21  22  17.0 

h    m 
+  6  58.5 

-0.7300 

.5324 

+.2513 

V  Piscium 

4i 

1.77 

13.5 

4  50.6 

22    3  43.7 

-11  45.2 

+1.2933 

.5311 

.2477 

+90 

439 

B.  AC.  728 

6i 

1.61 

11.8 

10  15.4 

23  24.9 

+  7  18.5 

+9.3969 

.5295 

.2304 

+65 

-18 

^  Arietis 

54 

1.60 

12.1 

10    2.0 

23    0  40.1 

+  8  31.3 

+0.9194 

/>295 

.2291 

+90 

+11 

H.  AC.  755 

6 

1.59 

11.8 

9  59.5 

1  36.6 

+  9  26.1 

+1.1787 

.5295 

.2281 

+90 

+30 

31  Arietia 

5^ 

1.56 

11.1 

11  53.7 

6  20.7 

-  9  58.8 

+0.2515 

.5297 

ii231 

+56 

-25 

38  Arietis 

5 

4-1.51 

+11.1 

+11  54.5 

10  23.2 

-  6    3.9 

+1.1293 

.5300 

+.2179 

+90 

+27 

o  Arietis 

6 

1.50 

10.1 

14  33.3 

13  30.3 

-  3    2.9 

-0.9895 

.5301 

.2141 

-14 

-76 

B.A.C.1096 

6i 

1.33 

8.5 

17  24.8 

24    9  56.1 

-  7  16.0 

+0.0573 

U>330 

.1852 

+45 

-30 

13  Tauri 

6i 

1.29 

7.7 

19  17.4 

13  48.1 

-  3  31.5 

-1.2503 

.5336 

.1789 

-39 

-71 

B.A.C.1242 

6 

1.22 

7i> 

19  50.5 

22  42.5 

+  7    5.6 

-0.3186 

.5354 

.1638 

+24 

-48 

cji  Tauri 

6 

1.18 

7.3 

19  16.2 

25    2  31.1 

+  8  46.9 

+0.9102 

.5364 

.1571 

+90 

+19 

w3  Tauri 

5i 

4-1.14 

+  6.8 

+20  15.8 

6  18.9 

-11  32.8 

+0.4230 

.5373 

+.1507 

469 

-  8 

53  Tauri 

6i 

1.14 

6.5 

20  50.0 

7  19.1 

-10  34.6 

-0.0429 

.5373 

.1487 

+39 

-;i2 

56  Tauri 

6i 

1.14 

6.4 

21  70.9 

7  23.2 

-10  30.6 

-0.7160 

.5373 

.1481 

+  2 

-69 

k'  Tauri 

5i 

1.12 

6.1 

22    0.0 

10    4.2 

-  7  54.9 

-0.9059 

.5380 

.1436 

-10 

-68 

«2  Tauri 

6i 

1.12 

6.1 

21  54.4 

10    5.6 

-  7  53.5 

-0.8017 

.5380 

.1435 

-  4 

-68 

B.A.C.1373 

6 

1.10 

6.2 

21  20.1 

11  19.5 

-  6  42.0 

-0.0069 

.5381 

.1414 

+41 

-2;> 

r  Tauri 

4i 

4-1.05 

+  5.5 

4^42.6 

17  56.5 

-  0  18.1 

-0.6093 

.5399 

+.1284 

+  8 

--62 

J)9  Tauri 

6i 

1.00 

4.9 

23  44.9 

26    1    8.6 

+  6  39.7 

-0.8686 

.5414 

.1142 

-  9 

-66 

103  Tauri 

6 

0.94 

4.6 

24    5.7 

5  53.8 

+11  15.5 

-0.7301 

.5422 

.1042 

0 

-^ 

118  Tauri 

6 

0.85 

3.8 

25    2.7 

15  36.9 

-  3  20.9 

-0.8596 

.5441 

.0836 

-  8 

-65 

121  Tauri 

6 

0.82 

4.1 

23  57.2 

18  28.8 

-  0  34.8 

+0.5695 

.5445 

.0773 

+82 

+  «  » 

132  Tauri 

5i 

0.76 

3.8 

24  31.5 

27    0  40.4 

+  5  24.2 

+0.3829 

.5454 

.0639 

467 

-1 

139  Tauri 

5i 

40.73 

+3.2 

+25  56.2 

4  44.4 

+  9  20.0 

-0.9317 

.5460 

+0.549 

-14 

-64 

5  Geminorum 

6 

0.66 

3.4 

24  26.8 

10  57.8 

-  8  39J2 

+1.0093 

.5465 

0.411 

+90 

+38 

B.A.C.2154 

6i 

0.56 

2.8 

24  41.7 

22  46.9 

+  2  46.0 

+1.0644 

.5468 

0.142 

+90 

+44 

e  Geminorum 

3i 

0.53 

2.6 

25  15.4 

28    1  43.1 

+  5  36.2 

+0.4762 

.5468 

+0.075 

+74 

+10 

37  Geminor. 

6 

0.50 

2.4 

25  32.0 

6  54.7 

+10  37.4 

+0.1778 

.5466 

-0.041 

+53 

-  5 

39  Geminor. 

6i 

0.48 

2.1 

26  14.9 

8  29.5 

-11  51.1 

-0.6226 

.5465 

.0080 

+  6 

-55 

40  Geminor. 

6i 

+0.48 

+2.0 

+96    5.2 

8  47.6 

-11  33.6 

^.4461 

.5465 

-.0086 

+16 

-41 

52  Geminor. 

6 

0.41 

2.3 

25    6.3 

15  47.8 

-  4  47.6 

+0.5273 

.5456 

.0243 

+79 

+11 

A  Geminorum 

5i 

0.39 

2.1 

25  17.7 

19  50.1 

-  0  53.4 

+0.2001 

.5453 

.0333 

+54 

-  7 

B.A.C.2514 

6i 

0.33 

2.3 

24  30.6 

29    3    6.0 

+  6    7.8 

+0.7707 

.5443 

.0489 

+90 

+22 

c  Geminorum 

6 

0.32 

1.7 

26    5.2 

5  20.3 

+  8  17.7 

-1.0967 

.5438 

.0540 

-28 

-64 

K  Gemi.,mtfi£. 

3i 

0.31 

2.2 

24  42.2 

5  31.7 

+  8  28.7 

+0.4295 

J>436 

.0550 

+70 

+  3 

(j^  Cancri 

6 

+0.26 

+1.7 

+25  44.5 

13  10.0 

-  8    8.2 

-1.2056 

.5420 

-.0711 

-40 

-64 

o'^  Cancri 

6i 

0.26 

1.8 

25  26.4 

13  33.0 

-  7  45.9 

-0.8976 

.5419 

.0722 

-12 

-65 

?.  Cancri 

6 

0  20 

1.7 

24  25.4 

22  23.9 

+  0  47.5 

-0.4898 

.5394 

.0908 

+14 

-52 

v'^  Cancii 

6i 

0.17 

1.7 

24  34.1 

30    2  12.8 

+  4  28.9 

-1.0102 

.5385 

.0981 

-20 

-^6 

\fi  Cancri 

6 

0.16 

1.6 

24  30.7 

3  35.5 

+  5  48.9 

-1.0842 

.5379 

.1012 

-26 

-66 

32  Cancri 

6 

+0.16 

+1.6 

+24  31.1 

4  18.0 

+  6  30.1 

-1.1647 

.5377 

-.1023 

-34 

-66 

y  Cancri 

4i 

0.14 

2.0 

21  55.7 

9  15.6 

+11  18.0 

+1.1787 

.5363 

.1121 

+90 

+45 

f  Cancri 

5 

0.08 

1.8 

22  33.7 

21  48.6 

-  0  33.0 

-1.0827 

/>319 

.1357 

-24 

-68 

79  Cancri 

6 

0.08 

1.8 

22  30.9 

22  17.6 

-  0    4.9 

-1.0960 

.5316 

.1364 

-25 

-6S 

B.  A.  0.3138 

6 

+0.07 

+1.9 

+21  48.6 

23  54.2 

+  1  28.6 

-0.5514 

.5311 

-.1394 

+12 

-63 

SKPTEJHB 

EB. 

B.A.C.4104 

6i 

-0.01 

40.6 

+  4  46.0 

3  19  57.0 

-  5  12.2 

-0.2915 

.5070 

-.2408 

+27 

-58 

c  Virginia 

5 

0.00 

0.4 

4    1.5 

4    0  36.6 

-  0  40.7 

-0.6126 

.5070 

ii425 

+10 

-81 

B.A.C.4254 

6 

+0.03 

+0.2 

+  2  33.5 

10  12.1 

+  8  38.5 

-1.3605 

.5076 

J3448 

-46 

-88 

48  Virginis 

6 

0.08 

-1.0 

-  2  58.5 

23  42.0 

-  2  14.9 

+1.2915 

.5096 

.2456 

+87 

+37 

65  Virginis 

6 

0.14 

1.5 

4  15.3 

5    9  52.0 

+  7  37.4 

+0.1724 

.5120 

.2442 

+51 

-33 

66  Virginis 

6 

+0.14 

-1.5 

-  4  29.7 

10  29.8 

+  8  14.1 

+0.2757 

.5123 

-.2440 

+57 

-28 

OCCUL.TATIONS,  187®. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

SEPTEMBER.                                                                             { 

Star**— 

1 

At  Conjunction  in  R 

A. 

Limiting 
PAralleLs. 

Name. 

Mag. 
5 

Red'ui 

1871 

1  from 
2.0. 
A<I 

Apparent 
Declination. 

Wfwhlogton 
Mean  Time. 

Hoar  Anglo. 

H 

Y 

a/ 

-J2430 

N'n.     8"n. 

t 
+72;  -15 

/-  Virginis 

40*14 

//                  O          / 

-1.7  -  5  35.7 

d     h     m 
5  14  21.4 

b     m 
+11  58.9 

+0.5126 

.5133 

1  t<\)  Virginis 

6 

0.16 

1.7       4  44.6 

16  11.8 

-10  14.0 

-0.8439 

.5140    .2424 

-  4I  -90 

B.  A.  C.  4647 

6 

Oi22 

2.2 

7  25.7 

6    2    9.4 

-  0  34.2 

-0.3714 

.5180    .2381 

+21 

-64 

94  Virginis 

6 

0.27 

2.8 

8  16.9 

7  51.7 

+  4  57.8 

-0.8119 

.5206    .2348 

-  4   -90 

95  Virgini:) 

6 

0.28 

3.0 

8  42.2 

8    4.5 

+  5  10.2 

-0.4143 

.5206    .2347 

+18  -67 

96  Virginis 

bi 

0.28 

3.2 

9  43,7 

9  12.4 

+  6  16.1 

+0.4096 

.5212 

.2340 

+63'  -20 

K  Virginis 

4i 

+0.30 

-3.3 

-  9  40.7 

11     9.0 

+  8    9.1 

-0.0970 

.5228 

-.2327 

+33,  -47 

2  Libroe 

6 

0.34 

3.6 

11    7.7 

16  21.8 

-10  47.7 

+0.2378 

.5252 

.2285 

+52I  -29 

fi  LibriB 
If*  Librae 

5 

0.47 

4.5 

13  36.9 

7    4  56.2 

+  1  23.1 

+0.0563 

.5325 

.2172 

+40'  -39 

6 

0.56 

5.2     15  45.6 

13    6.7 

+  9  17.7 

+0J5721 

.5379    .2079 

■^eS  -11 

v2  Librae 

eh 

0.56 

5.2     15  59.3 

13  11.9 

+  9  22.7 

+0.7934 

.5380    ii078 

+74   +  1 

28  LibrsB 

6 

0.64 

5.8 

17  41.6 

19  42.6 

-  8  19.6 

+1.2517 

.5429 

.1991 

+73 

+38 

^'  Librae 

4 

+0.69 

-5.2  -16  16.2 

23    6.9 

-  5    2.1 

-0.9072 

.5454 

-.1945 

-15 

-90 

C^  Librae 

7 

0.68 

5.4     16  59.9 

23  42.7 

-  4  27.5 

-0.2614' 

.5460    .1935 

+20   -57   1 

B.A.C.5099 

7 

0.69 

5.4     16  49.0 

23  59.3 

-  4  11.5 

-0.5058 

.5461     .1932 

+  7 

-75 

^»  Librae 

6 

0.76 

5.2     16  10.2 

8    0  13.1 

-  3  58.1 

-1.2246 

.5461 

.1929 

-40   -90   1 

^■»  Librae 

6 

0.72 

5.3     16  25.1 

1  14.2 

-  2  59.1 

-1.1609 

.5471 

.1914 

-34 

-90 

41  Librae 

6 

0.74 

6.0 

18  52.8 

3  53.5 

-  0  25.2 

+0.9057 

.5490 

.1873 

+71 

+  9 

K  Libroe 

5 

+0.78 

-6.1 

-19  15.8 

5  15.4 

+  0  53.9 

+1.0510 

.5500 

-.1852 

+71 

+19 

X  Librae 

6 

0.84 

6.3     19  47.0 

10  18.9 

+  5  46.9 

+0.6750 

.5539 

.1769 

+69 

-  5 

B.  A.  C.  5281 

6 

0.86 

6.5     20  36.6 

12  21. U 

+  7  45.0 

+1.1760 

.5555 

.17-34 

+70 

+31 

fi^  Scorpii 

2 

0.89 

6.0     19  27.3 

15  38.0 

+10  54.8 

-0.5817 

.5585 

.1671 

0 

-82 

[}'  Scorpii 

5i 

0.89 

6.0 

19  27.1 

15  38.2 

+10  55.0 

-0.5863 

•DOOO 

.1671 

0 

-82 

u*  Scorpii 

4h 

0.91 

6.1     20  19.3 

16  12.7 

+11  28.3 

+0.2213 

.5586 

.1663 

+42 

-30 

ij^  Scorpii 

4 

+0.91 

-6.3  -20  31.4 

16  27.8 

+11*42.8 

+0.3874 

.5591 

-.1655 

+51 

-21 

B.A.C.5395 

6 

0.95 

6.3 

21     4.4 

19  10.5 

-  9  40.3 

+0.5150 

.5612 

.1607 

+59 

-14 

u  Opbiuchi 

5 

1.07 

6.1 

21  11.5 

9    3     1.9 

-  2    6.0 

-0.5627 

.5674 

.1448 

-  1 

-81 

22  Ophiuchi 

6i 

1.23 

6.3     23  18.1 1 

12  26.2 

+  6  57.4 

+0.3449 

.5749 

.1236 

+45 

-23 

24  Ophiuchi 

ej^ 

1.25 

6.3 

22  56.8 

13  14.8 

+  7  44.1 

-0.1193 

.5753 

.1222 

+20 

-49 

39  Oph.,  mult. 

6 

1.40 

5.9 

24    8.8 

21  49.3 

-  8    1.1 

+0.1534 

.5817 

.1011 

+32 

-33 

B.A.C.5831 

6 

+1.40 

-5.8 

-23  55.9 

21  51.6 

-  7  58.9 

-0.0708 

.5817 

-.1010 

+20 

-46 

(9  Ophiuchi 

3i 

1.42 

5.8 

24  52.2 

23  24.2 

-  6  30.0 

+0.7369 

.5830 

.0967 

+64 

0 

6  Ophiuchi 

5 

1.45 

5.7 

24    3.4 

10    1     9.6 

-  4  48.7 

-0.2620 

.5841 

.0927 

+  9 

-58 

c"  Ophiuchi 

5 

1.49 

5.6 

23  51.8 

3  10.2 

-  2  52.7 

-0.6405 

.5855 

.0875 

-11 

-90 

63  Ophiuchi 

6^'    1.63 

5.0 

24  51.7 

12  22.0 

+  5  57.1 

-0.31 10 

.5914 

.0619 

+  4 

-61 

7  Sagittarii 

6 

1.67 

4.5 

24  16.8 

15  27.8 

+  8  55.5 

-1.0797 

.5929 

.0535 

-43 

-90 

9  Sagittarii 

H 

+1.68 

-4.5 

-24  21.7 

15  51.5 

+  9  18.1 

-1.0179 

.5932 

-.0525 

-38 

-90 

B.A.C.6217 

eh 

1.82 

4.0 

24  58.5 

22  38.3 

-  8  11.6 

-0.6845 

.5962 

.0329 

-19 

-90 

A  Sagittarii 

3      1.86 

4.0 

25  29.5 

11     1    5.3 

-  5  50.6 

-0.2332 

.5974 

.0259 

+  4 

-56 

B.A.C.6369 

6  i    1.95 

3.0 

25    8.5 

7  30.2 

+  0  18.5 

-0.6890 

.5995 

-.0063 

-21 

-90 

ff  Sagittarii 

'2h 

2.04 

3.1 

26  27.2 

11  25.3 

+  4    3.8 

+0.6310 

.6006 

+.0056 

+55 

-6 

B.A.C.6490 

eh 

2.05 

2.1 

25    1.4 

14  10.5 

+  6  42.2 

-0.7827 

.6009 

.0119 

-26 

-90 

B.  AC.  6562 

eh 

+2.12 

-1.8 

-26    7.2 

18  12.3 

+10  33.9 

+0.4002 

.6019 

+.0256 

+40 

-19 

^  Sagittarii 

5 

2.13 

1.6 

25  28.5 

19    5.3 

+11  24.8 

•  -0.2240 

.6019 

.0284 

+  5 

-56 

X^  Sagittarii 

6 

2.17 

0.7 

24  45.3 

22  46.1 

-  9    3.6 

-0.8202 

.6020 

.0398 

-iJ6 

-90 

r^  Sagittarii 

eh 

2.16 

0.6 

24  39.7 

22  48.7 

-  9    1.0 

-0.9120 

.6020 

.0400 

-32 

-90 

Ail  Sagittarii 

6 

2.23 

0.1 

24  59.8 

12    2  48.8 

-  5  11.0 

-0.3910 

.6023 

.0521 

-  2 

-67 

/i«  Sagittarii 

4i 

2.24 

-0.3 

25    9.8 

3    3.8 

-  4  56.7 

-0.2111 

.6023 

.0e*« 

+  8 

-55 

B.A.C.7049 

6 

+2.42 

+3.4 

-22  48.8 

23    6.8 

-  9  43.4 

-0.9003 

.5986 

+.1112 

-25 

-90  ! 

17  Capricorn  i 
B.A.C.7197 

6 

2.47 

4.6;    21  58.6 

13    5  30.8 

-  3  35.2 

-O.JK)16 

.5958 

.1293 

-27 

-90 

6 

2.50 

4.5|    23  12.0 

6  20.3 

-  2  47.6 

+0.3633 

.5958 

.1306 

+•16  -22 

yCupricorni 
,  27  Capricorni 

6 

2.53 

6.2 

21  42.3 

14  12.6 

+  4  45.6 

-0.0099 

.5!)22'    .1512 

+27   -42 

6 

2.54 

6.6 

'     21     4.0 

14  36.1 

+  5    8.1 

-0.58:i6 

.591h|    .1526 

-  2  -8.J 

'  6  Capricorni 

6    +2.5.'» 

^.>i  -21   10.8 

16  5I».4 

+  7  25.71    -0.1004 

.5907  +.i:.H3 

+24'  -48  , 

56 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULT ATIONS  OF        1 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

SEPTKMBJER.                                                                               | 

Staji's— 

At  Conjunction  in  R.  A. 

TJmiticg     1 
ParaUelB.    | 

NaaM. 

Msg. 
6 

Bed'n 
Aa 

iaftx>m 
2.0. 

Apparent 
DAclinatloo. 

Washington 
Mean  Time. 

Hoar  Angle. 

H 

Y 

2/ 

y 

ITn. 

8'n. 
o 

-  6 

33  Caprioomi 

^JS^ 

+  7.2 

-2f  23.5 

d     h     m 
13  20  21.0 

h    m 
+10  39.4 

+0.6563 

.5887 

+.1660 

4^7 

35  Caprjcorui 

6 

2.61 

7.4 

21  44.8 

21  Z4M 

+11  49.7 

+1^2126 

.5879 

.1693 

468 

+36 

37  Capricorn  i 

6 

2.60 

8.1 

20  39.1 

14    0  36.6 

-  9  15.1 

+0.6507 

J>863 

.1761 

468 

-  6 

e  Capricorni 

4i 

2.59 

8.3 

20    2.1 

1  30.3 

-  8  23.5 

+0.1985 

.5856 

.1783 

+42 

-31 

K  Caprioorni 

5 

2.59 

8.8 

19  26.8 

3  44.3 

-  6  14.7 

40.0169 

.5845 

.1830 

+32 

-41 

B.A.C.7550 

6 

2.60 

8.7 

20  12.2 

3  57.5 

-  6    2.0 

40.8078 

.5845 

.1834 

+70 

+  3 

29  Aqajk.,mult. 

6 

+2.61 

+10.2 

-17  34.6 

11  46.8 

+  1  29.2 

-0.2977 

.5794 

+.1993 

+18 

-59 

56  Aquarii 

6 

2.61 

11.9 

15  14.1 

23  19.4 

-11  24.4 

-0.1988 

.5725 

J2194 

+25 

-53 

r^  Aqua.,invZ<. 

6 

2.61 

13.0 

14  43.6 

15    6  41.4 

-  4  18.7 

+0.9556 

.5675 

i2306 

+76 

+11 

T«  Aquarii 

4 

2.02 

13.2 

14  15.8 

7  29.8 

-  3  32.0 

+0.6815 

J566& 

.2317 

+76 

-6 

74  Aquarii 

6 

2.59 

13.5 

12  17.6 

9  10.2 

-  1  55.3 

-0.8857 

.5662 

i»37 

-10 

-90 

iff^  Aquarii 

41 

2.57 

14.6 

9  46.8 

18  51.5 

+  7  25.2 

-1.0637 

M03 

.2450 

-20 

-90 

f*  Aquarii 

4| 

42.57 

+14.7 

-  9  52.6 

19  45.7 

+  8  17.5 

-0.7468 

.5598 

+.2459 

0 

-90 

il^  Aquarii 
B.  A.  C.  8214 

5 

2.57 

14.7 

10  18.4 

20  13.2 

+  8  44.1 

-0^2066 

.5596 

.2463 

+28 

-53 

61 

2.55 

15.4 

8  10.1 

16    3  32.7 

-  8  11.9 

-0.5085 

.5554 

5527 

+14 

-73 

B.A.C.8274 

6i 

2.55 

15.8 

7    5.2 

9  21.6 

-  2  35.0 

-0.1079 

.5527 

.2566 

+35 

-48 

30  Piscium 

5 

2.53 

16.3 

6  43.2 

15  25.3 

+  3  16.3 

+1.0927 

i>495 

J2597 

+84 

+19 

33  Piscium 

5 

2.53 

16.4 

6  25.2 

16  57.6 

+  4  45.4 

+1.1907 

.5489 

J26Q3 

+84 

+27 

B.A.C.17 

6 

+2.53 

+16.5 

-  5  57.3 

19  13.7 

+  6  56.8 

+1.3180 

.5479 

+.2611 

434 

+40 

B.  A.  C.  81 

61 

2.49 

16.7 

2  55.4 

17    1  43.7 

-10  46.3 

-0.0219 

.5451 

.2627 

440 

-43 

14  Ceti 

61 

2.47 

16.7 

1  12.3 

6  49.3 

-  5  50.8 

-0.4125 

.5434 

i2631 

42D 

-66 

15  Ceti 

61 

2.47 

16.7 

-  1  12ii 

8    0.5 

-  4  42.0 

-0.1023 

.5430 

imi 

436 

-48 

26  Ceti,  mult 

61 

.2.44 

16.9 

+  0  41.1 

20    0.6 

+  6  54.4 

+1.1424 

.5396 

.2613 

490 

+23 

29  Ceti 

61 

2.42 

16.9 

1  19.6 

21  58.1 

+  8  48.0 

+1.0023 

.5391 

jxm 

490 

+13 

33  Ceti 

6 

+2.41 

+16i) 

+  1  46.1 

23  10.9 

+  9  58.5 

+0.8706 

.5389 

+Ji601 

490 

+  5 

35  Ceti 

61 

2.41 

17.0 

1  48.0 

18    0    6.8 

+10  52.5 

+1.0822 

.5389 

ii599 

490 

+19 

/  Piscium 

6 

2.40 

16.7 

2  56.7 

2  35.3 

-10  43.9 

+0.5600 

.5384 

iJ587 

477 

-13 

B.  A.  C.  408 

61 

2.38 

16.7 

4    4.4 

4  54.0 

-  8  29.6 

+0.0079 

.5379 

ii577 

442 

-41 

u  Piscium 

41 

2.37 

16.5 

5  29.2 

8  23.7 

-  5    6.8 

-0.5386 

5372 

.2556 

4l4 

-74 

B.A.C.481 

61 

2.37 

16.1 

6  59.7 

11  10.5 

-  2  25.3 

-1.3721 

.5370 

.2541 

-49 

-83 

B.  A.  C.  728 

61 

4^.28 

+15.2 

+10  15.4 

19    9    1.7 

-  5  16.5 

+0.6261 

.5360 

+i2351 

484 

-6 

f  Arietis 

51 

2.27 

15.1 

10    2.0 

10  15.3 

-4    5.4 

+1.1455 

.5362 

.2338 

400 

+27 

31  Arietis 

51 

2J24 

14.4 

11  53.7 

15  48.1 

+  1  16.6 

+0.4924 

.5364 

.2272 

+73 

-13 

38  Arietis 

5 

2.23 

14.3 

11  54.6 

19  44.9 

+  5    5.8 

+1.3671 

.5367 

.2223 

+90 

+57 

a  Arietis 

6 

2.23 

13.5 

14  33.4 

22  47.7 

+  8    2.6 

-0.7266 

aS372 

.2184 

+  3 

-75 

B.  A.  C.  1096 

61 

2.12 

11.6 

17  24.8 

20  18  43.9 

+  3  19.7 

+0.3295 

.5399 

.1883 

462 

-17 

13  Tauri 

61 

+2.11 

+10.8 

+19  17.5 

22  30.4 

+  6  58.7 

-0.9623 

.5405 

+.1818 

-13 

-71 

B  A.  C.  1242 

6 

2.06 

9.9 

19  50.6 

21    7  12.2 

-  8  36.8 

-0.0348 

.5419 

.1667 

440 

-33 

w»  Tauri 

6 

2.01 

9.9 

19  16.3 

10  55.5 

-  5    0.9 

+1.1839 

.5427 

.1597 

490 

+39 

««  Tauri 

51 

1.99 

9.4 

20  15.8 

14  38.2 

-  1  25.7 

+0.7034 

.5434 

.1.525 

490 

+  7 

53  Tauri 

61 

1.99 

9.1 

20  50.0 

15  37.0 

-  0  28.8 

+0.2415 

.5435 

.1506 

456 

-17 

56  Tauri 

61 

2.00 

8.8 

21  27.9 

15  41.0 

-  0  24.9 

-0.4252 

.5435 

.1505 

4l9 

-53 

«i  Tauri 

51 

+1.99 

+  8.4 

4^    0.0 

18  18.4 

+  2    7.1 

-0.6123 

.5437 

+.1458 

+  8 

-64 

/c«  Tauri 

61 

1.99 

8.4 

21  54.5 

18  19.8 

+  2    8.5 

-0.5092 

.5437 

.1458 

+14 

-57 

«»  Tauri 

41 

2.00 

8.3 

22  31.4 

18  43.4 

+  2  31.3 

-1.1133 

.5440 

.1445 

-27 

-68 

i;«  Tauri 

6 

1.99 

8.2 

22  42.5 

19  10.6 

+  2  57.6 

-1.2465 

.5440 

.1438 

-42 

-68 

B.A.C.1373 

6 

1.97 

8.6 

21  20.2 

19  32i2 

+  3  18.5 

+0.2782 

.5441 

.1428 

+59 

-14 

r  Tauri 

41 

1.92 

7.7 

22  42.7 

22    2    0.7 

+  9  33.9 

-0.3175 

.5453 

.1300 

+25 

-44 

99  Tauri 

61 

+1.87 

+  6.7 

+23  44.9 

9    4.1 

-  7  37.0 

-0.5744 

.5463 

+.1152 

+10 

-59 

103  Tauri 

6 

1.83 

6.1 

24    5.7 

13  44.0 

-  3    6.6 

-0.4377 

.5469 

.1050 

+17 

-49 

118  Tauri 

6 

1.77 

5.0 

25    2.7 

23  16.9 

+  6    6.7 

-0.5683 

.5479 

.0843 

+10 

-56 

121  Tauri 

6      1.72 

5.2 

2:<  57.2 

23    2    5.9 

+  8  50.0 

40.8496 

.5480 

.0780 

+90 

+i4 

125  Tauri 

6      1.73 

4.3     25  49.4 

3  58.8 

+10  39.0 

-1.0479 

..'>481 

.0736 

-23 

-64 

132  Tauri 

51^fl.65 

+  4.5  +24  31.4 

8  11.9 

-  9  16J» 

+0.6619 

.5484  +.0641 1 

+90  +14   1 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        1 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

SEPTEMBER. 

Star's- 

At  Conjunction  in  r.  A. 

Limiting 
ParalleU. 

Name. 

Mag. 

51 

Bed'ni 
187 
A* 

ifirom 
9.0. 

Apparent 
Declination. 

WaahingtOB 
M  Mm  Time. 

Hour  Angle. 

H 

Y 

a/ 

y' 

ITb. 

8'n. 
-5^9 

139  Tauri 

+L63 

+  3.7 

+2.?  5^.2 

d     h    m 
23  12  12.4 

h     m 
-5  245 

-0.6452 

.54a5 

+.0550 

o 

+  5 

E  Geminorum 

3i 

1.40 

2.1 

25  15.4 

24    8  57.0 

-9  225 

+0.7422 

.5478 

+.0069 

490 

+24 

37  Geminor. 

6 

1.35 

1.8 

25  32.0 

14    6.0 

-  4  23.8 

-0.4417 

.5471 

-.0049 

+71 

+  8 

39  Geminor. 

6i 

1.34 

1.4 

26  14.8 

15  405 

-  2  52.8 

-0.3567 

.5471 

.0088 

+22 

-35 

40  Geminor. 

^ 

1.32 

1.3 

26    5.2 

15  58.1 

-  2  35.5 

-0.1812 

.5470 

.0093 

+:u 

-25 

52  Geminor. 

6 

1.26 

1.1 

25    6.2 

22  55.5 

+  4    7.8 

+0.7822 

.5458 

.0252 

+90 

+25 

A  Geminorum 

H 

+150 

+  0.8 

+25  17.7 

25    2  56.5 

+  8    0.5 

+0.4525 

.5451 

-.0344 

+72 

+  6 

B.A.C.2514 

6i 

1.13 

+  0.6 

24  30.6 

10  10.5 

-  9    0.0 

+1.0139 

.5434 

.0502 

+90 

+38 

e  Geminorum 

6 

1.11 

-  0.1 

26    5.2 

12  24.3 

-6  50.7 

-0.8492 

.5426 

.0559 

-  8 

-Si 

K  Geminorum 

H 

1.11 

+  0.3 

24  42.2 

12  35.6 

-  6  39.8 

+0.6716 

.5426 

.0560 

+90 

+16 

<ji  Cancri 

6 

1.02 

-  0.5 

25  44.5 

20  12.7 

+  0  42.1 

-0.9674 

.5408 

.0722 

-16 

-65 

J^  Cancri 

eh 

1.02 

0.6 

25  26.3 

20  35.6 

+  1    4.3 

-0.6608 

.5405 

.0734 

+  4 

-61 

A  Cancri 

6 

+0.93 

-  0.5 

+24  25.4 

26    5  25.8 

+  9  37.0 

-0.2653 

.5378 

-.0920 

+27 

-38 

V*  Cancri,  muU, 

7 

0.90 

0.9 

24  57.0 

8  18.7 

-11  35.8 

-L1225 

.5372 

.0974 

-29 

-65 

v'  Cancri 

6h 

0.89 

0.8 

24  34.0 

9  14.5 

-10  41.7 

-0.7899 

.5368 

.0994 

-  4 

-66 

ifl  Cancri 

61 

0.88 

0.8 

24  30.6 

10  37.1 

-  9  21.8 

-0.8656 

.5362 

.1024 

-  8 

-66 

32  Cancri 

6 

0.86 

0.8 

24  31.1 

11  19.6 

-  8  40.7 

-0.9471 

.5359 

.1035 

-14 

SS 

f  Cancri 

5 

+0.69 

-  1.1 

+22  33.7 

27    4  506 

+  8  16.5 

-0.8917 

.5305 

-.1352 

-10 

-68 

79  Cancri 

6 

0.68 

15 

22  30.8 

5  19.6 

+  8  44.6 

-0.9057 

.5297 

.1376 

-10 

-68 

fi.  A.  C.  3138 

6 

0.66 

1.2 

21  48.5 

6  56.3 

+10  18.3 

•^.3495 

.5292 

.1407 

+23 

-48 

B.A.C.3392 

6i 

0.56 

15 

20  52.5 

19  25.1 

-  1  365 

-1.2050 

.5245 

.1620 

-36 

-69 

^  Leonis 

3i 

0.43 

1.0 

17  23.1 

28    9  44.4 

-11  43.3 

+0.1701 

.5198 

.1835 

+52 

-25 

42  Leonis 

6 

+0.38 

-  0.8 

+15  37.2 

17    95 

-  4  31.8 

40.7153 

.5176 

-.1934 

+90 

+  3 

B.A.C.3579 

6 

0.36 

0.8 

14  59.8 

20  44.4 

-  1     3.1 

+0.6977 

.5163 

.1982 

+90 

+  1 

i  Leonis 

6 

0.34 

0.8 

14  47.6 

22  28.8 

+  0  385 

+0.5738 

.5159 

5004 

480 

-6 

k  Leonis 

6 

0.30 

1.0 

14  52.2 

29    5  50.5 

+  7  46.9 

-1.0160 

.5139 

5090 

-15 

-75 

I  Leonis,  mult. 

4 

+0.19 

-  1.0 

+11  14.0 

30    1  28.4 

+  2  50.4 

-1.3360 

.5103 

-5282 

-45 

-79 

< 

dctobe: 

R. 

1 

94  Virginis 

6 

+0.12 

-  2.5 

-  8  16.8 

3  13  56.6 

-11    9.8 

-0.9572 

.5248 

-.2388 

-12 

-90 

95  Virginis 

6 

0.12 

2.6 

8  42.1 

14    9.3 

-10  57.4 

-0.5623 

.5250 

5387 

+11 

-78 

96  Virginis 

H 

0.12 

2.7 

9  43.7 

15  165 

-  9  52.7 

+0.2561 

.5255 

.2379 

+54 

-29 

K  Virginia 

4h 

0.14 

2.8 

9  40.7 

17  115 

-  8    15 

-0.2508 

.5266 

.2366 

+27 

-56 

2  Librs 

6 

0.18 

3.0 

11    7.7 

22  19.7 

-  3    2.3 

+0.0726 

.5293 

5327 

+43 

-38 

fi  LibriB 

5 

+0.22 

-  3.6 

-13  36.9 

4  10  44.0 

+  8  58.2 

-0.1283 

.5367 

-5206 

+30 

-49 

tf^  Libre 

5 

0.27 

4.2 

15  45.6 

18  48.6 

-  7  13.1 

+0.3746 

.5420 

5109 

+56 

-22 

v^  Libre 

61 

0.27 

4.2 

15  59.3 

18  53.8 

-  7    8.0 

+0.5950 

.5420 

5109 

+70 

-10 

28  Lihre 

6 

0.31 

4.7 

17  41.6 

5    1  205 

-  0  54.4 

+1.0447 

.5464 

.2022 

+73 

+18 

^*  Libre 

4 

0.35 

4.4 

16  165 

4  42.5 

+  2  21.0 

-1.1128 

.5488 

.1970 

-29 

-90 

fa  Libre 

7 

+0.35 

-4.6 

-16  59.9 

5  17.9 

+  2  55.1 

-0.4691 

.5489 

-.1963 

+10 

-72 

B.  A.  C.  5099 

7 

0.36 

4.6 

16  48.8 

5  345 

+  3  10.9 

-0.7153 

.5493 

.1956 

-  4 

-90 

41  Libre 

6 

0.39 

5.0 

18  52.8 

9  26.4 

+  6  55.1 

+0.6912 

.5522 

.1895 

+71 

-4 

K  Libre 

5 

0.40 

5.1 

19  15.8 

10  47.6 

+  8  13.5 

+0.8348 

.5530 

.1873 

+71 

+  4 

X  Libre 

6 

0.45 

5.3 

19  47.0 

15  48.8 

-10  55.8 

40.4552 

.5565 

.1786 

+57 

-17 

B.A.C.5281 

6 

+0.47 

-  5.4 

-20  36.5 

17  505 

-  8  58.6 

+0.9539 

.5582 

-.1749 

+70 

+13 

j^i  Scorpii 

2 

0.51 

5.1 

19  27.3 

21     5.8 

-  5  50.0 

•^.8044 

.5603 

.1690 

-12 

-90 

p*  Scorpii 

51 

0.51 

5.1 

19  27.0 

21    6.0 

-  5  49.8 

-0.8089 

.5603 

.1690 

-12 

-90 

a»  Scorpii 

41 

0.53 

5.3 

20  19.3 

21  40.3 

-  5  16.7 

-0.0024 

.5610 

.1678 

+31 

-42 

uf^  Scorpii 

41 

0.53 

5.4 

20  31.3 

21  55.3 

-  5    2.3 

40.1635 

.5610 

.1674 

439 

-3:^ 

B.A.C.5395 

6 

+0.56 

-  5.4 

-21    4.4 

6    0  37.1 

-2  26.4 

+0.2891 

.5626 

-.1626 

+46 

-26 

(J  Ophiuchi 
22  Ophiuchi 

5 

0.65 

5.3 

21  11.5 

8  26.9 

+  5    6.3 

-0.7938 

.5687 

.1456 

-14 

-90 

61 

0.79 

5.6 

23  18.1 

17  50.7 

-  9  50.8 

+0.1110 

.5750 

.1245 

+33 

-36 

24  Ophiuchi 

61 

0.81 

5.6 

22  56.8 

18  39.3 

-  9    4.1 

-0.3547 

.5754 

.1225 

+  7 

-64 

39  Oph.,  muit. 

6 

+0.93 

-  5.5  -24    8.8 1 

7    3  15.1 

-  0  47.9 

-0.0835 

.5804 

-.1016 

+19^  -47  1 

444 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        | 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

OCTOBER.                                                                                   1 

STAR'8- 

At  Gowjcwction  in  R 

.  A. 

Limiting    i 
Parallels.   < 

Name. 

Mag. 

6 

Red'u 
187 
Aa 

« fW)in 
2.0. 
Ai 

Apparent 
Declination. 

WasblngtoQ 
Mean  Time. 

Honr  Angle. 

H 

Y 

a/ 

y' 

urn. 

1 
S'n. 

B.A.C.5831 

+0*93 

-  5!6 

-23  55.9 

d     li     m 
7    3  17.4 

b     m 
-  0  45.7 

-0.3084 

.5804 

-.1016 

o  1        o     ' 

+  8-61 

d  Ophiuchi 

3^ 

0.96 

5.6 

24  52.2 

4  50.4 

+  0  43.6 

+0.5023 

.5818 

.0973 

+52  -14  1 

b  Ophiuchi 

5 

0.98 

5.3 

24     3.4 

6  36.4 

+  2  25.5 

-0.5012 

.5826 

.0926 

-  3  -76  , 

c3  Ophiuchi 

5 

1.01 

5.4 

23  51.8 

8  37.7 

+  4  22i2 

-0.8819 

.5838 

.0873 

-26  -90 

63  Ophiuchi 

6^ 

1.15 

5.1 

24  51.7 

17  53.8 

-10  43.6 

-0.5516 

.5880 

.0623 

-  9  -81 

9  Sagittarii 

^h 

1.21 

4.7 

24  21.7 

21  25.4 

-  7  20.5 

-1.2633 

.5897 

.0520 

-62  -IK) 

B.A.C.6217 

6i 

+1.31 

-  4.3 

-24  58.5 

8    4  17.2 

-  0  45.2 

-0.9273 

.5918 

-.0330 

-33,  -90 

X  Sagittarii 

3 

1.36 

4.3 

25  29.5 

6  46.2 

+  1  37.8 

-0.4719 

.5926 

.0254 

-  8"  -74  1 

B.A.C.6:J69 

6 

1.46 

3.6 

25    8.5 

13  17.2 

+  7  52.9 

-0.9302 

.5939 

.0066 

-36  -90 

^  Sagittarii 

3i 

1.48 

4.3 

27    7.3 

13  33.3 

+  8    8.4 

+1.0832 

.5942 

-.0054 

463.  +iJ7  1 

a  Sagittarii 

^i 

1.54 

3.6 

26  27.2 

17  16.4 

+11  42.4 

+0.4038 

.5944 

+.0052 

+38  -19 

B.A.C.6490 

6i 

1.57 

2.8 

25    1.4 

20    4.6 

-  9  ;i6.3 

-1.0226 

.5948 

.0137 

-42  -90 

B.A.C.6562 

6i 

+1.65 

-  2.8 

-26    7.2 

9    0  11.3 

-  5  39.6 

+0.1744 

.5948 

+.0259 

+26,  -32 

^  Sagittarii 

5 

1.66 

2.6 

25  28.5 

1     5.4 

-  4  47.7 

-0.4562 

.5950 

.0286 

-7-73 

X^  Sagittarii 

6 

1.71 

1.7 

24  45.3 

4  51.0 

-  1  11.3 

-1.0573 

.5947 

.0399 

-42  -90 

^^  Sagittarii 

(^ 

1.71 

1.7 

24  39.7 

4  53.6 

-  1    8.7 

-1.1505 

.5947 

.0399 

-501  -90  i 

h\  Sagittarii 

6 

1.79 

1.4 

24  59-8 

6  59.2 

+  2  46.8 

-0.6209 

.5943 

.0520 

-14   -m 

h^  Sagittarii 

4i 

1.79 

-  1.4 

25    9.8 

9  14.5 

+  3    1.6 

-0.4387 

.5942 

.0524 

-  4   -71 

1 

B.A.C.7049 

6 

+2.06 

+  1.8 

-22  48.8 

10    5  49.4 

-  1  13.2 

-1.1218 

.5887 

+.1108 

-4li  -90 

17  Capricorni 
B.A.C.7197 

6 

2.11 

2.9 

21  58.6 

12  24.8 

+  5    6.5 

-1.1765 

.5857 

.1284 

-44   -90  ' 

6 

2.15 

2.7 

23  12.1 

13  15.8 

+  5  55.5 

+0.1681 

.5857 

.1300 

+35;  -33 

X  Capricorni 

6 

2.21 

4.2 

21  42.3 

21  22.7 

-10  16.7 

-0.2008 

.5816 

.1507 

+18  -54  1 

27  Capricorni 

6 

2.22 

4.6 

21     4.0 

21  47.0 

-  9  53.3 

-0.7829 

.5813 

.1513 

-13  -90 

<p  Capricorni 

6 

2.26 

4.8 

21  10.8 

11     0  14.8 

-  7  na 

-0.2892 

.5802 

.1569 

+14 

-60 

:)3  Capricorni 

6 

+2.30 

+  5.3 

-21  23.6 

3  42.8 

-  4  11.1 

+0.4833 

.5781 

+.1650 

+57;  -16 

:)5  Capricorni 

6 

2.31 

5.2 

21  44.8 

4  58.4 

-  2  58.4 

+1.0491 

.5776 

.1676 

^  +20 

37  Capricorni 

6 

2.33 

6.1 

20  39.1 

8    6.6 

+  0    2.6 

+0.4838 

.5758 

.1745 

+58;  -16  , 

e  Capricorni 

4i 

2.33 

6.4 

20    2.2 

9    2.0 

+  0  55.9 

+0.0260 

.5753 

.1764 

+32  -41 

K  Capricorni 

5 

2.33 

6.8 

19  26.8 

11  20.4 

+  3    9.1 

-0.1545 

.5741 

.1810 

+23  -51  , 

B.A.C.7550 

6 

2.36 

6.7 

20  12.2 

11  34.0 

+  3  22.1 

+0.6485 

.5737 

.1821 

+68 

-^ 

29  Aqua.,m«Z<. 

6 

+2.41 

+  8.4 

-17  34.7 

19  :i5.5 

+11     8.6 

-0.4609 

.5691 

+.1978 

+10  -71  ! 

56  Aquarii 

6 

2.47 

10.4 

15  14.2 

12    7  33iJ 

-  1  22.7 

-0.3391 

.5623 

.2180 

+18;  -62 

r^  Aqua.,m«/<. 

6 

2.52 

11.4 

14  43.6 

15    8.9 

+  5  56.7 

+0.8459 

.5582 

.2287 

+76;  ^  4 

r*  Aquarii 

4 

2.51 

11.5 

14  15.8 

15  58.8 

+  6  44.9 

+0.5698 

.5578 

.2299 

+70;  -12 

74  Aquarii 

6 

2.50 

12.11     12  1761 

17  42.2 

+  8  24.6 

-1.0148 

.5564 

.2321 

-18  -90  , 

•^^  Aquarii 

4i 

2.53 

13.6 

9  46.9 

13    3  40.3 

-  5  58.1 

-1.1733 

.5517 

.2436 

-29,  -90 

^3  Aquarii 

^h 

+2.54 

+13.6 

-  9  52.7 

4  35.9 

-  5    4.4 

-0.8498 

.5513 

-.2445 

-  6.  -90  ! 

^  Aquarii 
B.  A.C.8214 

5 

2.54 

13.6 

10  18.4 

5    4.2 

-  4  37.0 

-0.3024 

.5512 

.2448 

+24i  -58 

6i 

2.57 

14.6 

8  10.1 

12  35.3 

+  2  38.6 

-0.5907 

.5478 

.2516 

+10.  -80 

B.A.C.8274 

6 

2.59 

15.3 

7    5.2 

18  32.7 

+  8  24.0 

-0.1717 

.5453 

.2557 

+32'  -51 

30  Piscium 

5 

2.61 

15.7 

6  43.3 

14    0  44.6 

-  9  36.4 

+1.0551 

.54.'13 

J2591 

+84!  +16 

33  PiBcium 

5 

2.62 

15.8 

6  25.2 

2  18.9 

-  8    5.3 

+1.1582 

.5429 

.2598 

+^4'  +24  1 

B.A.C.17 

6^ 

+2.62 

+16.0 

-  5  57.3 

4  37.8 

-  5  51.0 

+15921 

.5420 

+.2608 

+84i  +37 

B.A.C.81 

6i 

2.62 

16.7 

2  55.4 

11  15.2 

+  0  33.3 

-0.0447 

.5400 

.2626 

+39 

-45 

14  Ceti 

^ 

2.62 

17.0 

1  12.3 

16  26.0 

+  5  33.9 

-0.4255 

.5389 

.2634 

+20 

-67; 

15  Ceti 

^h 

2.63 

17.1    -  1  125 

17  38.2 

+  6  43.7 

-0.1098 

.5386 

.2634 

+36  -48 

26  Ceti,  mult. 

6i 

2.65 

17.5  +  0  41.1 

15    5  47.6 

-  5  30.6 

+1.1706 

.5368 

5622 

+90  +25  1 

29  Ceti 

6i 

2.65 

17.7 

1  19.6 

7  46.3 

-  3  35.7 

+1.0342 

.5367 

.2618 

+90 

+15 

33  Ceti 

6 

+2.66 

+17.7 

+  1  46.1 

8  59.8 

-  2  24.6 

+0.9045 

.5364 

+.2613 

+90 

+  6 

35  Ceti 

6i:   2.66 

17.7 

1  48.0 

9  56.1 

-  1  30.1 

+1.1189 

.5364 

.2612 

+90  +21 

/  Piscium 

6 

2.67 

17.7|      2  56.7 

12  25.8 

+  0  54.8 

40.6001 

.5363 

.2601 

+82>  -11 

B.A.C.408 

6^ 

2.67 

17.7       4    4.4 

14  45.6 

+  3  10.6 

+0.0513 

.5363 

.2592 

+45  -39 

a  Piscium 
B.  AC.  481 

4i!   2.68 

17.8       5  29.3 

18  16.6 

+  6  34.2 

-0.4889 

.5360 

.2576 

+17   -71 

6i'  +2.69 

+17.7  +  6  59.7 

21     4.2!   +  9  16.4 

-1.3183 

.5360 

+.2529 

-40  -83 

• 

OCCUL.TATIONS, 

187d. 

446 

ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        I 

PLANETS  AND  STARS  BY  THE  MOON. 

OCTOBEB. 

• 

• 

Star's— 

At  Conjunctiow  in  r.  a. 

Tiiraiting 
Parallels. 

Name. 

Mag. 

Red'n 
187 
Aa 

■  from 
2.0. 
AS 

Apparent 
Declination. 

Wathiogton 
Mean  Time. 

Hour  Angle. 

H 

Y 

j/ 

y' 

N'n. 
+90 

S'n. 

o 
-   1 

B.A.C.728 

+2.71 

+17.0 

+10  15'.4 

d     h     m 
16  18  55.4 

h     m 
+  6  25J2 

+0.7306 

.5378 

+.2379 

^  ArietiB 

H 

2.71 

17.0 

10     2.0 

20    8.6 

+  7  36.0 

+1.2517 

.5380 

.2366 

+90 

+36 

31  Arietis 

H 

2.72 

16.5 

11  53.8 

17    1  39.6 

-11    3.8 

+O.6095 

.5389 

.2300 

+83 

-  7 

a  Arietis 

6 

2.74 

15.9 

'   14  33.4 

8  36.1 

-  4  20.9 

-0.5947 

.5400 

.2213 

+11 

-71 

B:  a.  C.  1096 

eh 

2.75 

13.8 

17  24.9 

18-  4  18.8 

-  a  17.4 

+0.4899 

.5442 

.1917 

+73 

-  8 

13  Tauri 

(ih 

2.77 

13.1 

19  17.5 

8    2.2 

-  5  41.5 

-^.7907 

.5450 

.1851 

-  1 

-71 

B.  A.  C.  15J42 

6 

+2.74 

+12.2 

+19  50.6 

16  36.1 

+  2  35.1 

+0.1433 

.5470 

+.1693 

+51 

-23 

««  Tauri 

5i 

2.73 

11.0 

20  15.9 

23  54.8 

+  9  38.9 

+0.8851 

.5487 

.1553 

+90 

+18 

53  Tauri 

Gh 

2.73 

11.0 

20  50.0 

19    0  52.7 

+10  34.9 

+0.4178 

.5488 

.1534 

+69 

-  8 

56  Tauri 

6^ 

2.75 

10.8;    21  27.9 

0  56.7 

+10  38.7 

-0.2354 

.5488 

.1532 

+29 

-42 

K^  Tauri 

5i 

2.75 

10.6 

22    0.1 

3  31.4 

-10  51.9 

-0.4189 

J>492 

.1478 

+19 

-52 

ic«  Tauri 

6h 

2.74 

10.6 

21  54.5 

3  32.8 

-10  50.5 

-0.3163 

.5493 

.1478 

+^ 

-45 

v»  Tauri 

4i 

2.75 

+10.2 

+22  31.4 

3  56.0 

-10  28.1 

-0.9162 

.5494 

+.1472 

-11 

-68 

^  Tauri 

iih 

2.75 

10.1 

22  42.5 

4  22.7 

-10    2.3 

-1.0481 

.5497 

.1459 

-21 

-68 

B.A.C.1373 

6 

2.73 

10.5 

21  20.2 

4  43.9 

-  9  419 

+0.4678 

.5495 

.1454 

+73 

-5 

T  Tauri 

4i 

2.70 

9.3     22  42.7 

11     5.7 

-  3  33.1 

-0.1183 

.5507 

.1323 

+36 

-33 

B.A.C.1518 

6 

2.70 

8.1 

.  24  23.2 

17  19.4 

+  2  27.7 

-1.1358 

.5516 

.1189 

-29 

-66 

99  Tauri 

6d 

2.68 

8.2 

23  44.9 

18     1.7 

+  3    8.5 

-0.3677 

.5518 

.1171 

+22 

-46 

103  Tauri 

6 

+2.68 

+  7.6 

+24    5.7 

22  36.7 

+  7  33.9 

-0.2283 

.5523 

+.1067 

+29 

-37 

118  Tauri 

6 

2.61 

6.0     25    2.7 

20    7  59.6 

-  7  22.6 

-^.3515 

.5532 

.0855 

+22 

-42 

121  Tauri 

6 

2.58 

5.9 

23  57.2 

10  45.8 

-  4  42.3 

+1.0585 

.5532 

.0790 

+90 

+38 

125  Tauri 

6 

2.60 

5.0 

25  49.5 

12  36.8 

-  2  55.2 

-0.8264 

.5532 

.0745 

-  6 

-64 

132  Tauri 

H 

2.54 

4.9 

24  314 

16  45.7 

+  1     5.1 

+0.8756 

.5533 

.0649 

+90 

+27 

139  Tauri 

54 

2.54 

4.0 

25  56.2 

20  42.4 

+  4  53.6 

-0.4225 

.5533 

.0556 

+18 

-43 

e  Geminorum 

34 

+2.31 

+  1.4 

+25  15.3 

21  17    9.0 

+  0  37.6 

+0.9638 

.5513 

+.0072 

+90 

+38 

37  Geminor. 

6 

2.27 

0.8 

25  32.0 

22  14.2 

+  5  32.2 

+0.6653 

.5503 

-.0048 

+90 

+20 

39  Geminor. 

64 

2.28 

0.4 

26  14.8 

23  47.3 

+  7    2.1 

-0.1292 

.5499 

.0077 

+35 

-22 

40  Geminor. 

64 

2.28 

+  0.4 

26    5.1 

22    0    5.0 

+  7  19.2 

+0.0455 

.5498 

.0093 

+45 

-13 

47  Geminor. 

6 

2.22 

-  0.6 

27    3.9 

5  25.3 

-11  31.6 

-1.1151 

.5487 

.0222 

-30 

-63 

52  Geminor. 

6 

2.17 

0.2 

25    6.2 

6  58.0 

-10    2.0 

+1.0055 

.5482 

.02*5 

+90 

+39 

A  Geminor. 

54 

+2.13 

-  0.7 

+25  17.6 

10  56.6 

-  6  11.6 

+0.6773 

.5470 

-.0346 

+90 

+18 

B.A.C.2514 

64 

2.03 

1.4 

24  30.5 

18    7.1 

+  0  44.3 

+1.2365 

.5448 

.0508 

+90 

+57 

e  Geminorum 

6 

2.04 

2.1 

26    5.2 

20  19.9 

+  2  52.6 

-0.6214 

.5441 

.0556 

+  7 

-57 

K  Geminorum 

34 

2.02 

1.8     24  42.1 

20  31.2 

+  3    3.5 

+0.8949 

.5438 

.0565 

+90 

+29 

(rf»  Cancri 

6 

1 .93 

3.1     25  44.4 

23    4    5.5 

+10  22.6 

-0.7406 

.5413 

.0727 

0 

-64 

u^  Cancri 

64 

1.93 

2.9 

25  26.3 

4  28.4 

+10  44.8 

-0.4350 

.5409 

.0740 

+18 

-46 

^-  Cancri 

4 

+1.87 

-  3.4 

+25  53.6 

8  31.4 

-  9  20.4 

-1.2534 

.5395 

-.0826 

-48 

-64 

7.  Cancri 

6 

1.79 

3.4 

24  25.3 

13  16.4 

-  4  44.8 

-0.0430 

.5377 

.0919 

440 

-26 

v'  Cancri, mu/t 

7 

1.78 

3.9 

24  57.0 

16    8.9 

-  1  57.9 

-0.8997 

.5365 

.0979 

-11 

-65 

u'^  Cancii 

64 

1.75 

3.8 

24  34.0 

17    4.5 

-  1     4.1 

-0.5679 

.5:«3 

.0999 

+10 

-57 

v'  Cancri 

6 

1.74 

4.0 

24  30.6 

18  27.0 

+  0  15.7 

-0.6443 

.5356 

.1030 

+  6 

-62 

32  Canori 

6 

1.74 

4.0 

24  31.0 

19    9.3 

+  0  56.6 

-0.7259 

.5354 

.1040 

+  1 

-66 

^  Cancri 

5 

+1.48 

-  4.9 

+22  33.6 

24  12  40.3 

-  6    6.0 

-0.6811 

.5278 

-.1374 

+  3 

-67 

79  Cancri 

6 

1.49 

4.9 

22  30.8 

13    9.4 

-  5  37.8 

-0.6950 

.5278 

.1380 

+  2 

-68 

B.A.C.3138 

6 

1.46 

4.9 

21  48.5 

14  46.2 

-  4    4.0 

-0.1401 

.5269 

.1410 

+34 

-36 

B.A.C.3292 

64 

1.31 

5.5 

20  52.4 

25    3  17.3 

+  8    3.6 

-1.0051 

.5222 

.1618 

-16 

^•9 

ff  Leonis 

34 

1.12 

5.1 

17  23.1 

17  40.5 

-•  1  59.5 

+0.3570 

.5167 

.1836 

+64 

-15 

42  Leonis 

6 

1.04 

5.1 

15  37.1 

26    1     7.8 

+  5  14.5 

+0.8943 

.5144 

.1935 

+90 

+13 

B.A.C.3579 

6 

+1.00 

-  5.0 

+14  59.7 

4  44.1 

+  8  44.4 

+0.8728 

.5131 

-.1982 

+90  +11 

1  Leonis 

6 

0.97 

5.0 

14  47.5 

6  29.2 

+10  26.4 

+0.7466 

.5126 

.2004 

+90|  +  3 

k  Leonis 

6 

0.90 

5.4 

14  52.1 

13  53.4 

-  6  22.5 

-0.8529 

.5107 

.2090 

-4 

-75 

t  Leonis,  m«//. 

4 

0.70 

5.2 

11  14.0 

27    9  37.6 

-11  12.7 

-1.1995 

.5075 

.2286 

-28 

-79 

u  Virginia 

64 

0.64 

4.8 

8  50.5 

17  21.4 

-  3  42.2 

-0.3864 

.5069 

.2345 

+22 

-62 

^  Virginia 

5  !+0.60 

-  5.0|  +  8  58.1  1 

20  58.5 

-  0  11.4 

-1 .3766 

.5069 

-.2372 

-50 

-81 

4L46 

OCCUIiTATlONS, 

187d. 

ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF       | 

1 

PLANETS  AND  STARS  BY  THE  MOON. 

; 

i 

»CTOBEB. 

■                                              STAR'S- 

1 

At  CoNJUHcnoir  in  R.  A. 

Tilmiting 
Panlleli. 

Name. 

Mag. 

44 

Red*n 
187 

+o!60 

Hfrom 
2.0. 

Apparent 
Declination. 

Wadiinffton 
Mean  Time. 

Hoar  Angle. 

H 

Y 

a/ 

• 

N*n. 

8'n. 

V  Virginia 

-4:6 

0      « 
+  7  14.7 

d     h    m 
27  21  17.3 

h    m 
+  0    6.9 

+0.4172 

.5069 

-.2374 

0 
+67 

0 
1-19 

B.A.C.4104 

64 

0.50 

4.4 

4  45.9 

28  10  59.0 

-10  35.0 

-0J2100 

5075 

.2452 

+31   -53 

e  Virginia 

5 

0.47 

4.4 

4     1.5 

15  36.0 

-6    6.0 

-05478 

.5082 

J2472 

+14  -76 

B.A.C.4'i54 

6 

0.42 

4.3 

+  2  33.5 

29    1    4.9 

+  3    6.5 

«-1.3283 

5098 

J2501 

-11    -88 

46  Virginia 

64 

0.34 

3.7 

-  2  40.8 

12  39ii 

,   -  9  39.4 

+1.3608 

.5100 

ii507 

+88,  +45 

48  Virginia 

6 

+0.33 

-  3.7 

-  2  58J> 

14  22.0 

-  7  59.6 

+1.2411 

.5137 

-5518 

+87,  +31 

HOTEMBEB. 

B.A.C.Saril 

6 

+0.33  -  4.8 

-20  36.5 

2    0  39.9 

-  0  21.4 

+0.8557 

.5653 

-.1785 

+70 

+  7 

ji^  Scorpii 

2 

0.36 

4.6 

19  27.3 

3  51.1 

+  2  42.9 

-0.8898 

.5677 

.1724 

-17 

-90 

^  Scorpii 

54 

0.36 

4.6 

19  27.1 

3  51i2 

+  2  43.0 

-0.8931 

5677 

.1724 

-17 

-90 

u'  Scorpii 

44 

0.38 

4.7 

20  19^2 

4  24.9 

+  3  15.5 

-0.0968 

.5681 

.1710 

+26 

-48 

ft 

tt^  Scorpii 

44 

0.38 

4.8 

20  31.3 

4  39.5 

+  3  2^.5 

+0.0677 

.5683 

.1707 

+34 

-38 

B.A.C.53t>5 

6 

0.39 

4.8 

21    4.4 

7  17.7 

+  6    1.8 

+0.1903 

5700 

.1657 

+40 

-32 

u  Opiiiuchi 

5 

+0.47 

-4.7 

-21  11.5 

14  56.7 

-10  36.3 

-0.8915 

5758 

-.1489 

-20 

-90 

a 

Vehus 

22  59.0 

18  31.3 

-  7    9.8 

+0.4239 

5277 

.1310 

451 

-19 

22  Ophiuchi 

64 

0.52 

4.9 

23  18.0 

3    0    7.9 

-  1  46.1 

-0.0035 

5820 

.12r3 

+26 

-«2 

24  Ophiuchi 

64 

0.55 

4.9 

22  56.7 

0  55.5 

-  1    0.4 

* -0.4659 

5826 

.1252 

+  2 

-73 

26  Ophiuchi 

6 

0.58 

5.3 

24  47.6 

2  13.3 

4>  0  14.4 

+1.2586 

.5832 

.1222 

466 

+46 

39  Oph.,  muU. 

6 

0.65 

4.9 

24    8.8 

9  20.2 

+  7    4.6 

-0i204l 

5873 

.1039 

+13 

«55 

B.A.C.5831 

6 

40.64 

-  4.9 

-23  55.9 

9  22.5 

+  7    6.8 

-0.4273 

5878 

-.1030 

+  2 

-70 

0  Ophiuchi 

34 

0.64 

5.1 

24  52J2 

10  53.5 

+  8  34.1 

+0.3756 

.5882 

.0995 

+44 

-21 

h  Ophiuchi 
<fl  Ophiurhi 

5 

0.66 

4.8 

24    3.4 

12  37.4 

+10  13.9 

-0.6210 

.5892 

.0944 

-10 

-88 

5 

0.70 

4.7 

23  51.7 

14  36.2 

-11  52.0 

-1.0005 

5903 

.0891 

-33 

-90 

63  Ophiuchi 

64 

0.80 

4.6 

24  51.7 

23  41.8 

-  3    8.3 

-0.6794 

.5943 

.0635 

-16 

-90 

B.  A.  C.  6104 

^ 

0.93 

4.8 

27    5.3 

4    8  32.0 

+  5  20.2 

+1.1340 

.5968 

.0374 

463 

+32 

B.A.C.62I7 

64 

+0.93 

-  4.1 

-24  58.5 

9  54.8 

+  6  39.7 

-1.0595 

5970 

-.0335 

-43 

-90 

"k  Sagittarii 

3 

0.96 

4.1 

25  29.5 

12  21.7 

+  9    0.6 

-0.6079 

.5974 

.0267 

-15 

-88 

B.  A.  C.  63(51) 

6 

1.06 

3.6 

25    8.5 

18  47.4 

-  8  49.6 

-1.0673 

.5980 

.0067 

-45 

-90 

6  Sagittarii 

:i4 

1.08 

4.1 

27    7.3 

19    3.3 

-  8  34.3 

.tO.9367 

.5980 

-.0061 

463 

+14 

a  Sagittarii 

'^4 

1.1] 

3.7 

26  27.2 

22  43.8 

-  5    2.8 

+0.2593 

.5981 

+.0053 

429 

-27 

B.A.C.6490 

64 

1.15 

3.1 

25     1.4 

5    1  30.2 

-  2  23.2 

-1.1631 

.5980 

.0139 

-52 

-90 

B.  A.  C.  6562 

64 

+1.22 

-  3.0 

-26    7.3 

5  34.6 

+  1  31.1 

+0.0285 

.5976 

+.0262 

+18 

-41 

^  Sagittarii 

1.24 

2.8 

25  28J) 

6  28.3 

+  2  22.6 

-0.6006 

.5976 

.0289 

-15 

-87 

ri  Sagittarii 
A>  Sagittarii 

5 

1.28 

2.4 

24  45.3 

10  12.2 

+  5  57.3 

-1.2020 

.5968 

.0395 

-54 

-90 

6 

1.33 

2.0 

24  59.9 

14  18.9 

+  9  53.9 

-0.7679 

.5959 

.0516 

-22 

-90 

h^  Sagittarii 

44 

1.33 

-  2.1 

25    9.8 

14  34.1 

+10    8.5 

-0  5860 

.5958 

.0527 

-12  -85 

B.A.C.7li)7 

6 

1.73 

+  1.4 

23  12.1 

6  18  36.7 

-10  56.3 

+0.0186 

.5830 

.1300 

457 

-11 

X  Capricorn i 
27  Capricorni 

6 

+1.79 

+  2.6 

-21  42.3 

7    2  47.6 

-  3    4.4 

-0.3510 

.5781 

+.1499 

+10 

-64 

6 

1.80 

2.9 

21     4.1 

3  12.2 

-  2  40.7 

-0.9356 

.5780 

.1505 

-23,  -90 

^  Capricorni 

6 

1.84 

3.2 

21  10.8 

5  41.6 

-  0  17.4 

-0.4393 

5762 

.1565 

+  6;  -70 

33  Capricorni 

6 

1.90 

3.5 

21  23.6 

9  12.1 

+  3    5.6 

40.3386 

.5740 

.1639 

+48,  -24  ! 

35  Capricorni 

6 

1.91 

3.4 

21  44.8 

10  28.6 

+  4  19.2 

+0.9084 

.5729 

.1673 

469;  +10 

37  Capricorni 

6 

1.94 

4.2 

20  39.1 

13  39.5 

+  7  22.9 

^.3407 

.5708 

.1737 

+49  -24 

e  Capricorni 

44 

+1.92 

+  4.6 

-20    2.2 

14  35.7 

+  8  17.0 

-0.1 194 

.5703 

+.1756 

+25  -49 

K  Capricorni 

5 

1.95 

4.9 

19  26.8 

16  56.2 

+10  32.3 

-0.3009 

.5687 

.1801 

+16  -60 

B.A.C.7550 

6 

1.96 

4.6 

20  12.2 

17    9.9 

+10  45.5 

+0.5079 

.5686 

.1805 

+61 1  -15 

29  Aqua.f  muU. 

6 

2.04 

6.4 

17  34.7 

8    1  22.8 

-  5  19.7 

-0.6063 

.5627 

.1963 

+  2-84 

B.A.C.7818 

64 

2.15 

7.6 

17  23.3 

11  51.5 

+  4  46.5 

+1.3483 

.5560 

5133 

+73;  +53 

1 

53  Aqua.,Miu/<. 

6 

+2.15 

+  7.6 

-17  23.4 

• 

11  51.6 

+  4  46.6 

+1.3505 

.5560 

+5133 

+73 

+54 

56  Aquarii 

6 

2.15 

8.3 

15  14.2 

13  32.0 

+  6  235 

-0.4773 

5550 

.2151) 

+11   -72 

r^  Aqyarii 

6 

2.23 

9.4 

14  43.7 

21  18.2 

-10    6.5 

+0.7249 

.55(:6 

.2262 

+751  -  3 

r*  Aquarii 

4 

2.24 

9.6 

14  15.8 

22    9.3 

-  9  17.2 

+0.4466 

.5499 

.2274 

+62  -19 

74  Aquarii 

6 

+2.2ri|+l0.4 

-12  17.6 

23  55.3 

-  7  34.8 

-1.15:« 

.5489 

+.2297 

-29  -90 

OCCUL.TATIONS,  IST^. 


^47 


4 

« 

i        ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE 

MOON. 

1                                                                                AIOTBliBEB. 

STAB'S— 

At  CONJUNCTXOir  in  R.  A. 

1  Limiting 
PiirHllelii. 

Name. 

Mag. 
4^ 

Iled*ni 
187 
Aa 

ifrom 

Ai 

+1  r.9 

Apparent 
Declinatloii. 

WaHbington 
Mean  Time. 

HoorAnglv. 

Y 

a/ 

y" 

N'a. 

S'u. 

0 
-90 

Yii  Aquarii 

+2*31 

-  9  4^.9 

d     h     in 
9  10     8.7 

h     m 
+  2  17.9 

-1.3062 

.5434 

+.2408 

0 
-42 

^'^  Aquarii 

4^ 

2.32 

12.0 

9  58.7 

11     5.8 

+  3  13.1 

-0.9779 

.5430 

.2418 

-14 

-90 

^  Aquarii 
B.A.C.82I4 

5 

2.33 

11.9 

10  18.4 

11  34.9 

+  3  41.2 

-0.4239 

.5428 

.2423 

+18 

-68 

6i 

2.38 

13.0 

8  10.1 

19  18.2 

+11     9.1 

-0.7084 

.5394 

.2487 

+  3 

-90 

B.A.C.8a74 

^h 

2.43 

13.8       7    5.3 

10     1  25.6 

-  6  55.5 

-0.2782 

.5367 

.2529. 

+26 

-58 

30  Piscium 

5 

2.46    14.2 

6  43.3 

7  48.0 

-  0  45.5 

+0.9707 

.5346 

.2562 

+84 

+10 

33  Piscium 

5 

+2.48  +14.4 

-  6  25.2 

9  24.9 

+  0  48.3 

+1.0767 

.5340 

+.2569 

+84 

+18 

B.A.C.17 

6^ 

2.40 

14.6       5  57.41 

11  47.7 

+  3    6.5 

+1.2148 

.5335 

.2579 

+84 

+29 

B.A.C.81 

t>.i 

2.54 

15.6 

2  55.4 

18  36.3 

+  9  42.0 

-0.1298 

.5317 

.2598 

+35 

-50 

14  Ceti 

6^ 

2.57 

16.2 

1  12.3 

23  55.6 

-  9    8.9 

-0.5084 

.5308 

.2606 

+16 

-73 

15  Ceti 

64 

2.58    16.2 

-  1  12.2 

11     1    9.8 

-  7  57.1 

-0.1877 

.5305 

.2607 

+32 

-53 

26Ceti,mtt;<. 

64 

2.68 

16.5 

+  0  41.1 

13  38.5 

+  4    8.0 

+1.1233 

.5293 

.2600 

+90 

+21 

29  Ceti 

64 

+2.68 

+16.9 

+  1  19.6 

15  40.1 

+  6    5.8 

+0.9876 

.5293 

+.2595 

+90 

+12 

33  Ceti 

6 

2.70 

17.0 

1  46.1 

16  55.5 

+  7  18.8 

+0.8584 

.5292 

.2592 

+90 

+  4 

35  Ceti 

64 

2.70 

17.0 

1  47.9 

17  53.2 

+  8  14.7 

+1.0765 

.5292 

.2589 

+dO 

+18 

/  Piscium 

6 

2.71 

17.0 

2  56.7 

20  26.6 

+10  43.3 

+0.5551 

.5293 

.2585 

+78 

-13 

B.A.C.408 

64 

2.r3 

17.3 

4    4.4 

22  49.7 

-10  58.0 

+0.0038 

.5292 

.2571 

+42 

-42 

ft  Piscium 

44 

2.76 

17.5 

5  29.3 

12    2  25.5 

-7  29.1 

-0.5370 

.5295 

J2556 

+14 

-74 

B.  A.  C.  481 

64 

+2.79 

+17.8 

+  6  59.7 

5  16.9 

-  4  43.1 

-1.3703 

.5298 

+i2542 

-48 

-83 

B.A.C.728 

64 

2.94 

17.4 

10  15.4 

13    3  32.9 

-  7    9.5 

+0.7256 

.5336 

.2371 

+90 

-  1 

^  Arietis 

54 

2.95 

17.2 

10    2.1 

4  47.2 

-  5  576 

+1.2523 

.5338 

.2361 

+dO 

+36 

31  Arietis 

54 

2.99 

17.1 

11  53.8 

10  23.0 

-  0  32.6 

+0.6114 

.5353 

.2297 

+83 

-  7 

a  Arietis 

6 

3.02 

16.9 

14  33.5 

17  24.5 

+  6  15.3 

-0.5917 

.5373 

.2213 

+11 

-71 

B.A.C.1096 

64 

3.18 

14.9 

17  24.9 

14  13  16.4 

+  1  28.1 

40.5201 

.5436 

.1924 

+76 

-  7 

13  Tauri 

64 

+:j.2i 

+14.3 

+19  17.6 

17    0.7 

+  5    4.9 

-0.7607 

.5449 

+.1861 

+  1 

-^ 

B  A.  C.  1242 

6 

3.25 

13.2 

19  50.6 

15    1  35.6 

-10  37.5 

+0.1846 

.5476 

.1704 

+53 

-22 

6)«  Tauri 

54 

3.27 

12.2 

20  15.9 

8  54.3 

-  3  33.7 

+0.9337 

.5499 

.1565 

+90 

+21 

53  Tauri 

64 

3.28 

12.0 

20  50.1 

9  52.0 

-  2  37.9 

+0.4765 

.5502 

.1546 

+74 

-  5 

56  Tauri 

64 

3J29 

11.9 

21  28.0 

9  56.0 

-  2  34.1 

-0.1872 

.5502 

.1545 

+32 

-39 

k}  Tauri 

54 

3.32 

11.5 

22    01 

12  30.4 

-  0    5.0 

-0.3687 

.5509 

.1490 

+22 

-49 

««  Tauri 

64 

+3.32 

+11.5 

21  54.5 

12  31.8 

-  0    3.7 

-0.2658 

.5509 

+.1490 

+28 

-43 

v»  Tauri 

44 

3.33 

11.5 

22  31.4 

12  54.9 

+  0  18.7 

-0.8662 

.5511 

.1484 

-  7 

-68 

v«  Tauri 

6 

3.33 

11.4 

22  42.5 

13  21.6 

+  0  44.4 

-0.9977 

.5513 

.1478 

-16 

-^ 

B.A.C  1373 

6 

3.30 

11.4 

21  20.2 

13  42.7 

+  1     4.8 

+0.5200 

.5513 

.1467 

+77 

-  2 

r  Tauri 

44 

3.33 

10.4 

22  42.7 

20    3.3 

+  7  12.4 

-0.0616 

.5528 

.1336 

+.3M 

-30 

B.A.C.  1518 

6 

3.37 

9.2 

24  23.2 

16    2  15.2 

-10  48.6 

-1.0742 

.5542 

.1201 

-24 

-66 

99  Tauri 

64 

+3.36 

+  9.2 

+23  44.9 

2  57.3 

-10    8.0 

-0.3057 

.5544 

+.1183 

+2- 

-42 

103  Tauri 

6 

3.36 

8.4 

24    5.8 

7  30.6 

-  5  44i2 

-0.1632 

.5553 

.1070 

+33 

-33  ! 

118  Tauri 

6 

3.36 

6.6 

25    2.7 

16  49.5 

+  3  15.1 

-9.2836 

.5567 

.0867 

+26 

-38  j 

121  Tauri 

6 

3.33 

6.3 

23  57.2 

19  34.3 

+  5  54.1 

+1.1298 

.556:> 

.0801 

+% 

+44 

125  Tauri 

6 

3.37 

5.6 

25  49.5 

21  24.4 

+  7  40.3 

-0.7516 

.5560 

.0755 

-  1 

-64 

132  Tauri 

54 

3.34 

5.1 

24  31.4 

17    1  31.1 

+11  38.4 

+0.9504 

.5571 

.0658 

+90 

+32 

139  Tauri 

54 

+3.33 

+  4.1 

+25  56.2 

5  25.7 

-  8  35.3 

-0.3436 

.5572 

+.0563 

+2:^ 

-39 

e  Geminorum 

34 

3.20 

+  0.6 

25  15.3 

18    1  40.5 

+10  56.8 

+1.0488 

.555'vi 

+.0072 

+00 

+44 

37  Geminor. 

6 

3.15 

-  0.3 

25  32.0 

6  42.8 

-  8  115 

+0.7527 

.554) 

-.0040 

+00 

+25 

39  Geminor. 

64 

3.16 

0.9 

26  14.8 

8  14.9 

-  6  42.6 

-0.0424 

.5537 

.0084 

+40 

-17 

40  GeAiinor. 

64 

3.16 

0.9 

26    5.1 

8  32.5 

-  6  25.6 

+0.ia51 

.553:> 

.0094 

+50 

-  8 

47  Geminor. 

6 

3.15 

2.0 

27    3.8 

13  49.9 

-  1  19.2 

-1.0214 

.5522 

.0219 

-21 

-63 

52  Geminor. 

6 

+3.10 

-  1.8 

+25    6.2 

15  21.7 

+  0    9.5 

+1.0052 

.5517 

-.0251 

+90 

+46 

A  Geminorum 

54    3.06 

2.6 

25  17.6 

19  18.3 

+  3  58.0 

+0.768-^ 

.5504 

.o:vi4 

+90 

+23 

e  Geminorum 

6      3.00 

4.4 

26    5.1 

19    4  37.1 

-1 1     2.4 

-0.5254 

.5460 

.0561 

+12 

-50 

K  Genii. ,'mu/(. 

34    2.95 

4.0 

24  42.1 

4  48.3 

-10  51.6 

+0.089' 

.546^ 

.0565 

+90 

+:r> 

u>  Cancri 

6 

2.89 

5.6'    25  44.4 

12  19.5 

-  3  35.5 

-0.6433 

.54:Mi!    .0728 

+  6 

-63 

i 

* 

u'  Cancri 

64 

+2.88;  -  5.6!  +25  26.3 

12  42.2 

-  3  13.7 

-0.337«> 

.5434! -.07401  +23 

-41 

^48 


OCCULTA  TIONS,  18T». 


ELEMENTS  FOR  FACILITATIISG  THE  PREDICTION  OF  OCCULTATION8  OF 

PLANETS  AND  feTARS  BY  THE  MOON. 


NOT  EHBEB. 


Star'! 


Name. 


}lt*  Cancri 
X  Cancri 
v>  Cancri,  mult. 
i>i  Cancri 
V*  Cancri 
32  Cancri 

^  Cancri 

79  Cancri 
B.A.C.3138 
B.A.C.3292 
ff  Leonia 

42  Leon  is 

B.A.C.3579 
i  Leonis 
k  Leonis 
e  Leonis,  mtt/<. 
(J  Virginis 
^  Virginis 

V  Virginis 
B.A.C.4i04 
e  Virginis 
B.A.C.4254 
48  Virginis 
65  Virginis 

()6  Virginis 
I*  Virginis 

80  Virginis 
B.A.C.4647 

94  Virginis 

95  Virginis 

96  Virginis 
K  Virginis 
2  Libre 

fi  Libras 
i;^  Librae 
v'  LibriB 


Red'nM  from 

Mag. 

1872.a 

Aa 

A6 

» 

II 

4 

+2.78 

-6.2 

6 

2.77 

6.6 

7 

2.72 

6.8 

64 

2.72 

7.2 

6 

2.71 

7.4 

6 

2.70 

7.5 

5 

+2.45 

-  9.1 

6 

2.45 

9.0 

6 

2.42 

9.0 

Hi 

2.2:} 

10.0 

34 

2.02 

10J> 

6 

1.90 

10.2 

6 

+186 

-10.3 

6 

1.82 

10.4 

6 

1.74 

10.8 

4 

1.48 

10.7 

64 

1.40 

10.3 

5 

1.35 

10.5 

44 

+1 .35 

-  9.8 

64 

1.20 

9.6 

5 

1.15 

9.5 

6 

1.06 

9.1 

6 

0.95 

8.0 

6 

0.87 

7.7 

6 

+0.87 

-  7.6 

5 

0.85 

7.4 

6 

0.82 

7.8 

6 

0.76 

7.2 

6 

0.72 

7.0 

6 

0.72 

7.0 

64 

+0.73 

-  6.6 

44 

0.72 

6.7 

6 

0.6cS 

6.5 

5 

0.64 

6.0 

5 

0.60 

5.7 

64 

+0.60 

-  5.6 

Apparent 
Deciination 


+25  53.5 
24  25.3 


24 
24 
24 
24 


56.9 
33.9 
30.5 
31.0 


+22  33.5 
22  30.7 
21  48.5 
20  52.3 
17  23.0 
15  37.0 


+14 
14 
14 
11 

8 

8 


59.6 
47.4 
52.0 
13i) 
50.4 
58.0 


+  7 

4 


14.6 
45.8 
4  1.4 
2  33.4 
2  58.6 
4  15.4 


-  4 
5 
4 

7 

8 
8 

.  9 

9 

II 

13 

15 

•15 


29.8 
35.8 
44-7 
25.8 
16.9 
42.2 

43.7 

40.7 
7.8 
47.7 
45.6 
59.3 


At  Conjunction  in  R.  A. 


WasblDgtoa 
Mean  Time. 


d 
19 

20 


21 
22 


23 
24 


h 

16 
21 
0 
1 
2 
3 

20 
21 
22 
11 
1 
9 

13 
14 
22 

18 
2 
5 


m 
43.8 
27.4 
19.2 
14.6 
36.8 
19.0 

48.5 
17.5 
54.4 
27.4 
55.4 
26.2 

4.5 
50.6 
19.4 
18.3 

8.4 
48.5 


25 


26 


7.6 
0.7 
41.4 
17.7 
23  43.8 
9  47.0 


6 

20 

0 

10 


27 


10  24.3 
14  12.3 

0.8 
46.1 
19.8 
32.3 


16 
1 
7 
7 


28 


8 
10 
15 

3 
11 
11 


38.4 
31.8 
35.4 
44.3 
35.9 
40.9 


Hoar  Angle. 

H 


+ 
+ 
+ 
+ 


h 
0 

5 

8 
8 


+10 


m 
39.9 
14.0 

0.2 
53.7 
13.3 


+10  54.1 


+ 
+ 
+ 


3 

4 
5 
5 

8 
8 


-  5 

-  3 
+  3 

-  0 
+  6 
+10 


50.0 
18.1 
52.0 
58.5 
3.2i 
39.3 

7.4 
24.4 
51.4 

44.0 
52.7 
26.6 


+10 

+ 


45.2 
0  14.7 
+  4  47.4 
-  9  52.8 
+  3  10.2 
-11  4.3 


-10 

-  6 

-  5 
+  4 
+  9 
+10 

+11 
-11 

-  6 
+  5 
-10 
-10 


28i2 

46.9 

1.7 

25.7 

49.2 

1.2 

5.3 

4.9 
11.0 
34.3 
50.1 
45.2 


-1.1550 
+0.0549 
-0.8015 
-0.4696 
-0.5458 
-0.6275 

-0.5828 
-0.5970 
-0.0416 
-0  9095 
+0.4530 
+0.9901 

+0.9676 
+0.8406 
-0.7674 
-1.1241 
-0.3109 
-1.3077 

+0.4943 
-0.1434 
-0.4853 
-1.2741 
+1.2948 
+0.1368 

+0.2362 
+0.4523 
-0.8970 
-0.4732 
-0.9309 
-0.5398 

+0.2674 
-0.2397 
+0.0694 
+0.0282 
+0.3225 
^0.5391 


.5416 
.5394 
.5382 
.5377 
.5369 
.5367 

.5278 
.5277 
.5267 
.5205 
.5143 
.5111 

.5099 
.5093 
.5071 
.5028 
.5021 
.5021 

.5020 
.5027 
.5033 
.5052 
.5096 
.5140 

.5146 
.5162 
.5171 
.5231 
.5266 
.5272 

.5280 
.5294 
.5330 
.5427 
.5495 
.5497 


y' 


-.0827 
.0929 
.0982 
.1001 
.1031 
.1042 

-.1374 
.1381 
.1410 
.1620 
.1830 
.1929 

-.1972 
.1994 
.2078 
.2268 
.2329 
.2354 

-.2355 
.2434 
.2454 
i2484 

i2504 
5499 

-.2498 
.2490 
.2485 
.2450 
.2421 
.2419 

-.2413 
.2402 
.2364 
.2253 
.2160 

-iJ158 


Limiting 
Paralleb. 


N'n. 


-33 


S'n. 


o 

+46  -21 
-4-65 
+16,  -51 

+121  -56 
+  7-61 


+10 
+  9 
+40 

+71 

+90 


-61 
-62 
-31 
-69 
-10 
+19 


+90  +17 

+l»0,  +  9 
+  ll  -71 
-22  -79 
+26i  -58 
-39  -81 


+72  -15 

+35|  -50 
+17  -71 
-34  -^i 
+87  +36 


+49 


+55 


-35 


-30 

468,  -19 

-  71  -90 
+16;  -71 

-  9|  -JK) 
+12  -76 


DECEMBER. 


Mkrcury 
B.  A.  C.  6194 
B.  A.  0.6217 

;i  Sagittarii 
B.A.C.6369 
^  Sagittarii 

7  Sagittarii 

B.A.C.6490 

B.A.C.6562 

\ff  Sagittarii 
X^  Sagittarii 

I  h^  Sagittarii 
i  h^  Sagittarii 
!  B.A.C.7197 
I  B.A.C.7237 
I  X  Capricorni 


54 

+0.84 

-  4.0 

64 

0.85 

3.7 

3 

0.85 

3.7 

6 

0.91 

3.2 

34 

0.93 

3.6 

24 

+0.96 

-  3.3 

64 

0.98 

2.9 

64 

1.03 

2.8 

5 

1.03 

2.6 

6 

1.05 

2.3 

6 

+1.10 

-  1.9 

44 

1.11 

-  2.0 

6 

1.39 

+  0.5 

6 

1.43 

0.3 

6 

+1.47 

+  1.0 

-25  19.4 
27  5.3 

24  58i2 

25  29.5 
25  8.5 
27  7.2 

-26  27ii 

25  1.4 

26  7.2 

25  28.5 
24  45.3 


-24 

25 

23 

24 

-21 


59.9 
9.8 
12.1 
15.7 
42.4 


14 
16 
17 
20 
2 
2 


34.7 
19.8 
39.9 
2.7 
16.5 
31.9 


6  5.7 
8  47.1 

12  44.1 

13  36.1 
17  13.3 

21  12.7 

21  27.4 

4  0  44.6 

2  32.8 

8  44.5 


-10 

-  9 

-  7 

-  5 
0 
0 


+ 
+ 


+  4 
+  6 
+10 
+11 

-  9 

-  5 

-  5 

-  3 

-  1 
+  4 


44.8 
4.1 
47.4 
30.71 
27.2 
42.0 

6.7 
41.3 
28.1' 

18.0; 

14.0 

24.7, 

10.6 

0.9 

17.0 

40.«) 


-0.5914 
+1.1043 
-1.0641 
-0.6146 

-1.0688 
+0.9068 

+0.2392 
-1.1639 
+0.0108 
-0.6097 
-1 .2034 

-0.7755 
-0.5959 
0.0000 
+1.3032 
-0.:U)')4 


.5820 
.6066 
.6070 
.6074 
.6084 
.6084 

.6084 

.6083 
.6077 
.6077 
.6069 


-.0375 
.0388 
.0340 
.0269 
.0072 

-.0059 

+.0050 
.0138 
.0264 
.0292 
.0401 


.6058  +.0525 
.69o6|  .05:W 
.51M7;  .1317 
.5893  .1365 
.r.S4>  +.!.•>  1 6 
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i 

KLEMEI^TS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

' 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

DECEMBEB.                                                                                | 

t 

8TAR*»— 

i 

kT  Conjunction  in  R 

.  A. 

Limiting 
ParalieU. 

1 

Name. 

Mag. 
6 

Red'ui 
18? 
Aa 

» from 
3.0. 
Ai 

Apparent 
Declination. 

Waahington 
Mean  Time. 

Hour  Angle. 

H 

Y 

x" 

y" 

N'n. 

o 
-23 

8'n. 
o 

-90 

27  Capricorn  i 

+1*47 

+  1.7 

O          / 

-21     4.1 

d     h     m 
4     9    8.5 

b     m 
+  5     3.0 

-0.9443 

.5845 

+.1524 

^  Capricorni 

6 

1.50 

2.0 

21  10.8 

11  34.8 

+  7  23.5 

-0.4529 

.5824 

.1583 

+  6 

-71 

33  Capricorni 

6 

1.53 

2.2 

21  23.6 

15     1.2 

+10  42.0 

+0.3178 

.5797 

.1657 

+47 

-25 

35  Capricorni 

6 

1.56 

2.2 

21  44.9 

16  16.3 

+11  54.2 

+0.8829 

.5788 

.1683 

469 

+  8 

37  Capricorni 

6 

1.60 

2,9 

20  39.2 

19  23.7 

-  9    5.5 

+0.3206 

.5761 

.1755 

+48 

-25 

e  Capricorni 

4i 

1.60 

3.2 

20    2.2 

20  18.9 

-  8  12.4 

-0.1358 

.5756 

.1769 

+24 

-50 

K  Capricorni 

5 

+1.62 

+  3.6 

-19  26.8 

22  37.1 

-  5  59.4 

^.3157 

.5735 

+.1819 

+15 

-61 

B.  A.  C.  7550 

6 

1.62 

3.3 

20  12.3 

22  50.6 

-  5  46.4 

+0.4869 

.5733 

.1823 

+59 

-16 

29  Aquu.,  mult. 

6 

1.70 

4.9 

17  34.7 

5    6  56.3 

+  2    1.2 

-0.6187 

.5666 

.1974 

+  1 

-«> 

B.A.C.7818 

^ 

1.82 

5.8 

17  23.3 

17  18.3 

-11  59.2 

+1.3274 

.5586 

.2141 

+73 

+48 

53  Aqua.,  mtUt 

6 

1.82 

5.8 

17  23.4 

17  18.4 

-11  59.2 

+1.3289 

.5586 

.2141 

+73 

+48 

56  Aquarii 

6 

1.83 

6.6 

15  14.2 

18  57.9 

-10  23.3 

-0.4906 

.5572 

iJ167 

+11 

-73 

r*  Aqua.,tiiKZ<. 

6 

+1.90 

+  7.4 

-14  43.7 

6    2  41.2 

-  2  56.1 

+0.7086 

.5512 

+i2270 

+75 

-  5 

T^  Aquarii 

4 

1.91 

7.5 

14  15.9 

3  32.1 

-  2    7.0 

+0.4314 

.5504 

.22H1 

461 

-19 

74  Aquarii 

6 

1.91 

8.4 

12  17.7 

5  17.7 

-  0  25.1 

-1.1644 

.5494 

.2300 

-30 

-90 

I  y^i  Aquarii 

^ 

2.00 

9.9 

9  46.9 

15  30.3 

+  9  26.8 

-1.3170 

.5424 

J2407 

^4 

-90 

ifi^  Aquarii 

ih 

2.01 

9.9 

9  52.7 

16  27.4 

+10  22.0 

^.9895 

.5420 

.2416 

-15 

-9(» 

^  Aquarii 

5 

2.02 

9.7 

10  18.4 

16  56.5 

+10  50.1 

-0.4358 

.5416 

iM19 

+17 

-^ 

B.A.C.8214 

61 

+2.10 

+10.9 

-  8  10.2 

7    0  41.2 

-  5  40.5 

-0.7196 

.5372 

+.2479 

+  3 

-90 

B.A.C.8274 

61 

2.15 

11.5 

7    5.3 

6  50.6 

+  0  16.9 

^5884 

.5342 

iJ517 

+26 

-69 

30  Piscium 

5 

2.22 

12.0 

6  43.3 

13  16.0 

+  6  29.9 

+0.9645 

.5313 

J2547 

+84 

+10 

33  Piscium 

5 

2.23 

12.2 

6  25.2 

14  53.8 

+  8    4.6 

+1.0713 

.5306 

.2553 

+84 

+17 

B.A.C.17 

6i 

2.26 

12.4 

5  57.4 

17  18.0 

+10  24.2 

+1.2106 

.5299 

.2560 

+84 

+38 

B.  A.  C.  81 

6i 

2.32 

13.7 

2  55.4 

8    0  11.3 

-6  55.6 

-0.1376 

.5275 

i8579 

+35 

^50 

14  Ceti 

61 

+2.39 

+14.4 

-  1  12.3 

5  34.9 

-  1  42.1 

-0.5175 

.5259 

+.2584 

+14 

-74 

15  Ceti 

61 

2.38 

14.5 

-  1  12.2 

6  50.2 

-  0  29.2 

-0.1951 

.5257 

i2585 

+32  -53   1 

26  Ceti,  mult. 

u 

2.51 

15.1 

+  0  41.0 

19  30.8 

+11  47.7 

+1.1259 

.5237 

.2573 

+90  +21    1 

29  Ceti 

2.53 

15.4 

1  19.6 

21  34.6 

-10  12.3 

+0.9897 

.5236 

ii567 

+90 

+12 

33  Ceti 

6 

2.55 

15.4 

1  46.1 

22  blM 

-  8  58.0 

+0.8600 

.5235 

.2564 

+90 

+  4 

35  Ceti 

61 

2.56 

15.4 

1  47.9 

23  50.1 

-  8    1.0 

+1.0797 

.5235 

.2561 

+4K) 

+18 

/Piscium 

6 

+2.58 

+15.7 

+  2  56.6 

9    2  26.2 

-  5  29.7 

+0.5551 

.5232 

+i!553 

+77 

-13 

B.A.C.408 

61 

2.60 

16.1 

4    4.4 

4  51.9 

-  3    8.5 

0.0000 

.5234 

.2544 

+42 

-42 

fi  Piscium 

41 

2.64 

16.5 

5  29.2 

8  31.9 

+  0  24.7 

-0.5445 

.5235 

.2527 

+14 

-75 

B.  A.C.  481 

61 

2.69 

17.0 

6  59.7 

11  26.6 

+  3  14.0 

-1.3836 

.5235 

.2512 

-50 

-^ 

B.A.C.728 

61 

2.93 

16.8 

10  13.4 

10  10    9.7 

+  1  14.9 

+0.7295 

.5271 

.2343 

+90 

-  1 

1  Arietis 

51 

2.94 

16.7 

10    2.0 

11  25.6 

+  2  28.4 

+1.2601 

.5271 

.2341 

+90 

+36 

31  Arietis 

51 

+3.01 

+16.7 

+11  53.8 

17    8.2 

+  8    0.3 

+0.6146 

.5290 

+.2273 

+83 

-6 

a  Arietis 

6 

3.12 

16.7 

14  33.5 

11    0  18.1 

-  9    3.5 

-0.59H7 

.5312 

.2190 

+10 

-71 

B.  A.C.  1096 

61 

3.35 

15i2 

17  24.9 

20  31.8 

+10  31.2 

+0.5201 

.5388 

.1902 

+76 

-  7 

13  Tauri 

61 

3.41 

15.1 

19  17.6 

12    0  19.7 

-  9  48.4 

-0.7707 

.5401 

.1845 

0 

-71 

B.  A.  C.  1242 

6 

3.50 

14.0 

19  50.6 

9    2.4 

-  1  23.0 

+0.1800 

.5435 

.1692 

453 

-22 

««  Tauri 

51 

3.57 

12.8 

20  15.9 

16  27.0 

+  5  46.8 

+0.9322 

.5465 

.1551 

+90 

+21 

53  Tauri 

61 

+3.59 

+12.7 

+20  50.1 

17  25.5 

+  6  43.2 

+0.4720 

.5468 

+.1531 

+73 

-  5 

56  Tauri 

61 

3.60 

12.9 

21  28.0 

17  29.5 

+  6  47.1 

-0.1959 

.5468 

.1531 

+31 

-10 

«»  Tauri 

51 

3.64 

12.4 

22    0.1 

20    5.8 

+  9  18.1 

-0.3788 

.5476 

.1483 

+21 

-50 

K«  Tauri 

61 

3.63 

12.4 

21  54.5 

20    7Si 

+  9  19.4 

-0.2754 

.5476 

.1483 

+27 

-43 

vi  Tauri 

41 

3.65 

12.4 

22  31.5 

20  30.6 

+  9  42.1 

-0.8792 

.5480 

.1471 

-  8 

-68 

t;«  Tauri 

6 

3.66 

12.3 

22  42.5 

20  57.6 

+10    8JU 

-1.0116 

.5481 

.1465 

-18 

-68 

B.  A.  C.  1373 

6 

+3.63 

+12.0 

+21  20.2 

21  19.0 

+10  28.8 

40.5147 

.5483 

+.1460 

+76 

-  2 

T  Tauri 

41 

3.70 

11.0 

22  42.7 

13    3  43.7 

-  7  19.5 

-0.0715 

.5503 

.1325 

+38 

-31 

B.  A.C.  1518 

6 

3.79 

lO.l 

24  23.2 

9  59.0 

-  1  17.1 

-1.0902 

.5523 

.1193 

-25 

-66 

99  Tauri 

61 

3.77 

10.0 

23  45.0 

10  41.5 

-  0  36.1 

-0.3184 

.5526 

.1176 

+25 

-43 

103  Tauri 

6 

3.80 

9.0;     24    5.8 

15  17.0 

+  3  49.9 

-0.1766 

.5539 

.1078 

+32 

-34 

4 

118  Tauri 

6 

+3.85 

+  7.2  +25    2.8 

14    0  39.4 

-11    7.2 

-0.2970 

.55591  +.0861 

+25;  -39  || 

57 
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£L£MENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 

DECEMBKB. 

STAR'9— 

At  COIVJUNCTIOK  IM  R.  A. 

Umitins 
Paralleln. 

Katte. 

MafiT. 

6 

Red'ni 

1871 
Aa 

ifrom 
A6 

Apparont 

Declination. 

WaahlBftoB 
MeMiTUM. 

H<mrADgl«u 

H 

Y 

a/ 

y' 

urn. 

o 
+90 

S'n. 

o 
+43 

121  Tfturi 

^M 

+  d!6 

+23  57'.2 

d     h    n 
14    3  25.1 

h     m 
-8  27.3 

+1.1176 

.5563 

+.0795 

125  Tauri 

6 

3.90 

6.2 

25  49.5 

5  15.6 

-  6  40.7 

-0.7707 

.5565 

.0756 

-  2 

-64 

132  Tauri 

H 

3.86 

5.4 

24  31.4 

9  23.3 

-  2  41.6 

+0.9352 

.5571 

.0653 

+90 

+31 

139  Tauri 

H 

3.91 

4j6 

25  56.2 

13  18.6 

+  1    5.4 

-0.3639 

.5573 

.0565 

+22 

-40 

e  Geminorum 

H 

3.90 

+  OM 

25  15.3 

15    9  34.4 

-  3  21.5 

+1.0240 

.5565 

+.0068 

490 

+42 

37  Geminor. 

6 

3.88 

-  OJH 

25  32.0 

14  36.4 

+  1  29.9 

+0.7253 

.5557 

-.0052 

+90 

+23 

39  G«miaor. 

^ 

+3.90 

-  1.4 

+26  14.8 

16    8.4 

+  2  58.7 

-0.0687 

.5555 

-.0088 

+38 

-19 

40  Geminor. 

H 

3.89 

1.4 

26    5.1 

16  26.0 

+  3  15.8 

+0.1058 

.5553 

.0099 

+48 

-10 

47  Geminor. 

6 

3.92 

2.6 

27    3.8 

21  42.7 

+  8  21.4 

-1.0541 

.5541 

.0224 

-24 

-63 

52  Geminor. 

6 

3.85 

2.7 

25    6.2 

23  14.3 

+  9  49.8 

+1.0644 

.5536 

.0257 

+90 

+43 

A  Geminorum 

H 

383 

3.6 

25  17.6 

16    3  10.4 

-10  22.2 

+0.7359 

.5525 

.0351 

+90 

421 

e  Geminonun 

6 

380 

5.7 

26    5.1 

12  27.6 

-  1  24J2 

-0.5638 

.5489 

.0569 

+10 

-53 

K  Gemi.,inutt. 

^ 

+3.76 

-  5.5 

+24  «e.i 

12  38.7 

-  1  13.5 

+0.9517 

.5488 

-.0572 

+90 

432 

cj*  Cancri 

6 

3.75 

7ii 

25  44.4 

20    8.6 

+  6    1.3 

-0.6852 

.5460 

.0737 

+  3 

-63 

(j«  Caneri 

64 

3.73 

7J2 

25  26.2 

20  31.2 

+  6  23.1 

-0.3796 

.5456 

.0749 

+21 

-43 

Y^>  Cancri 
A  Caneri 

4 

3.72 

8.1 

25  53.5 

17    0  32.1 

+10  15.9 

-1.2003 

.5449 

.0815 

-39 

-64 

6 

3.63 

Q£ 

24  25.3 

5  14.8 

-  9  10.8 

+0.0095 

.5420 

.0932 

+43 

-23 

v^  Cancri  imMlt 

7 

3.63 

9.4 

24  56.9 

8    6.0 

-6  25.2 

-0.8488 

.5403 

.0991 

-  7 

-65 

t/3  Canci  i 

61 

+3.61 

-  9.5 

+24  33.9 

9    1.3 

-  5  31.8 

^.5171 

.5398 

-.1010 

+13 

-54 

v'  Cancri 

6 

3.60 

9.7 

24  30.5 

10  23.3 

-  4  12.5 

-0.5942 

.5389 

.1042 

+  9 

-69 

32  Cancri 

6 

3.59 

9.8 

24  30.9 

11    5.4 

-  3  31.7 

-0.6761 

.5388 

.1051 

+  4 

-64 

^  Cancri 

5 

3.36 

12.3 

22  33.5 

18    4  32.9 

-10  38.0 

-0.6402 

.5293 

.1384 

+  7 

-65 

79  Cancri 

6 

3.36 

12.5 

22  30.6 

5    2.0 

-10    9.7 

-0.6548 

.5292    .13901 

+  6 

-66 

B.A.C  3136 

6 

3.31 

12.4 

21  48.3 

6  38.8 

-8  36.1 

-0.0991 

.5281 

.1419 

+37 

-34 

B.A.C.3SI9e 

6* 

+3.16 

-13.9 

+20  52i2 

19  12.1 

+  3  34.0 

-0.9750 

.5214 

-.1623 

-14 

-69 

if  Leonia 

34 

2.94 

15.1 

17  22.9 

19    9  42.7 

-  6  21.7 

+0.3851 

.5139 

.1833 

466 

-14 

42  Leonif 

ti 

2.83 

15.1 

15  36.9 

17  16.0 

+  0  58.3 

+0.9219 

.5103 

.1927 

+90 

+15 

B.A.C.36^ 

6 

2.80 

15.4 

14  59.5 

20  55.8 

+  4  31.6 

+0.8980 

.5087 

.1972 

+90 

+13 

i  Leonia 

6 

2.77 

15.4 

14  47.3 

22  42.6 

+  6  15.3 

+0.7698 

.5078 

.1993 

490 

+  5 

k  Leonia 

6 

2.69 

16.3 

14  51.9 

20    6  15.2 

-10  25.1 

-0.8482 

.5051 

.2073 

-4 

-75 

I  Leonis,  mmlt. 

4 

+2.43 

-16.7 

+11  13.8 

21    2  28.2 

+  9  13.6 

-1.2151 

.4992 

-.2256 

-80 

-79 

a  Vitginia 

64 

2.31 

16.3 

8  50.3 

10  25.4 

-7    2.6 

-0.3983 

.4980 

J2312 

4^ 

-63 

f  Virginii 

5 

2.28 

16.4 

8  57.9 

14    9.2 

-  3  24.9 

-1.4031 

.4975 

.2334 

-69 

-81 

V  Virginit 

44 

2.23 

15.9 

7  14.5 

14  28.6 

-  3    6.1 

+0.4124 

.4975 

J2338 

467 

-20 

B.A.C.4104 

64 

2.10 

lb£ 

4  45.7 

22    4  37.0 

+10  38.8 

-0.2320 

.4971 

ii408 

430 

-55 

e  Virginia 

5 

2.04 

15.4 

4    1.3 

9  23.3 

-  8  42.8 

-0.5770 

.4976 

i2427 

+12 

-78 

B.  AC.  4254 

6 

+1.96 

-15.3 

+  2  33.3 

19  11.8 

+  0  49.3 

-1.3728 

.4990 

-i2454 

-17 

-88 

46  Virginia 

64 

1.83 

13i> 

-  2  41.0 

23    7    9.7 

-11  33.0 

+1.3431 

.5023 

.2469 

4fi8 

+42 

4B  Virginia 

6 

}m 

t3i> 

2  58.7 

8  55.9 

-  9  49.8 

+1.2218 

.5030 

iJ471 

+87 

+29 

65  Virginia 

6 

1.T6 

13ii 

4  15.5 

19  12.8 

+  0    9.5 

+0.0554 

.5070 

J2462 

+45 

-39 

66  Virginia 
^  VirgHiia 

6 

1.72 

13.2 

4  29.9 

19  51.0 

+  0  46.6 

+0.1557 

.5073 

.2461 

+50 

-34 

5 

1.69 

12.8 

5  35.9 

23  44J2 

+  4  33.0 

40.3752 

.5094 

ii454 

+64 

-23 

80  Vieginia 

6 

+1.66 

-13.0 

-  4  44.8 

24    1  35.1 

+  6  20.6 

-0.9856 

J>104 

-.2449 

-12 

-90 

B.A.C.4647 

6 

1.58 

13^ 

7  25.8 

11  33.5 

-  7  58.8 

-Oi>537 

.5164 

i2414 

+12 

.-77 

94  Virginu 

6 

1.52 

11.7 

8  17.0 

17  14.3 

-  2  28.2 

-1.0127 

.5200 

.2386 

-15 

-90 

95  Virginia 

6 

1.52 

11.6 

8  42.3 

17  27.1 

-  2  15.9 

-0.6180 

.5205 

.2384 

+  8 

-83 

96  Virginia 

64 

1.51 

11.3 

9  43.8 

18  34.5 

-  1  10.5 

+0.1964 

.5212 

.2377 

+50 

-32 

K  Virginia 

44 

1.50 

11.2 

9  40.8 

20  30.3 

+  0  41.7 

-0.3138 

,5228 

.2367 

4^*1 

-60 

2  Librs 

6 

+1.46 

-10.8 

-11    7.9 

25    1  39.9 

+  5  41.6 

+0.0005 

.5266 

-.2331 

+39 

-42 

ju  Libras 

5 

1.37 

9.7 

13  37.0 

14    2.0 

-  6  20.0 

-0.2184 

.5:i69 

.2223 

+2(>;-55 

V*  Librm 

5 

1.33 

8.9 

15  45.7 

22    M 

+  I  23.3 

+0.2689 

.5442 

.2134 

+51 

-28 

V'  Librae 

54    1.33 

8.9 

15  59.4 

22    6.1 

+  1  28.1 

+0.4874 

.5444 

.2133 

4<i3 

-U> 

28  Librae 

i    6      L29 

8.3 

17  41.7 

26    4  25.8 

+  7  34.9 

+o.92:w 

.5512 

.204!» 

+73 

+  9 

C>  Libra) 

1    4    +lJJ7i-  8.6 

-16  16.3 

7  43.7 

+10  45.9 

-1.2120 

1    .5541 

-.2001 

-38 

-1?0 

OCCULTATIONS,  187^. 


4i61 


£L£M£liTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE  MOON. 


DECEMBER. 


Star's— 


KMSf. 


^  Libra 
B.  A^  C.  5099 
41  Libre 
K  Libra 
X  Libra 
B.  A.  C.  5S281 

/^  Scorpii 
^  Seorpii 
o*  Scorpii 
u'  Scorpii 
B.A.C.&395 
u  Ophiuchi 

22  Opbiucbi 
24  Ophiuchi 

26  Cmhiuehi 
B.  A.  C.  7049 
17  Capricorni 

B.  A.  C.  7197 
rCapricorni 

27  Capricorni 
6  Capricorni 
33  Capricorni 


Mag. 


7 
7 
6 
5 
6 
6 

2 

54 

4i 

4i 

6 

5 

e>l 

64 
6 
6 
6 

6 
6 
6 
6 
6 


^1.26 
1.25 

liM 

1.22 

lax 

+1.20 
1.20 
1.19 
1.19 
1.19 
1.15 

+1.15 
1.14 
1.14 
1.26 
1.31 

+1.32 
1.39 
1.35 
1.37 

+1.40 


n 

8.4 
8.4 
7.7 
7.6 
7.3 
7.0 

7.1 
7.1 
6.9 
6.9 
6.5 
6.1 

5.5 
6.5 
5.2 

0.4 
1.1 

0.8 
1.6 
1.8 
1.9 
2.2 


Appannt 
Declination. 


.1? 
16 
18 
19 
19 
20 


0.0 
48.8 
52.8 
15.9 
47.1 
36.6 


-19  27.3 
19  27.1 


20 
20 
21 
21 


19.3 

31.4 

4.4 

lli^ 


-23  18.0 
22  56.8 
24  47.7 

22  48.8 
21  58.6 


-23 
21 
21 
21 

-21 


12.2 
42.4 
4.1 
10.8 
23.5 


At  CoNJVNcnoir  in  B.  A. 


Watbington 
Mean  Time. 


3     £    m 

26  8  18.3 
8  34.3 

12  20.6 

13  39.6 

18  31.9 
20  29.4 

23  38.3 
23  38.5 

27  0  11.6 
0  26.1 
3    1.9 

10  32.5 

19  30.1 

20  16.4 

21  32.0 
31    2  30ii 

8  44.8 


9 
17 
17 
20 
23 


33.2 
16.6 
39.8 
1.1 
20i2 


BonrABolfl. 

H 


h 
+11 
+11 

-  8 
-7 

-  2 

-  0 


m 
19.3 

34.7 
46.9 
30.7 
48.9 
55.7 


+  2  6.2 

+  2  6.4 

+  2  38.3 

+  2  52.2 

+  5  22.1 

-11  24.4 

-  2  47.9 

-  2    3.5 

-  0  50.9 
+  0  50.4 
+  6  49i2 

+  7  35i> 

-  9    0.0 

-  8  37.8 
-6  22.3 

-  3  lli2 


-0.5768 
-0.8204 
40.5635 
40.7034 
40.3246 
+0.8130 

-0.9173 
-0.9217 
-0.1298 
40.0330 
+0.1541 
-0.91031 

-0.1204 
-0.4822 
+1.2190 
-1.1899 
-1.2382 

+0.0770 
-0.2758 
-0.8451 
-0.3591 
+0.40291 


.5544 

.5549 
.5585 
.5600 
.5653 
.5674 

.5704 
.5704 
.5708 
.5713 
.5730 
.5816 

.5899 
.5906 
^921 
.6065 
.6024 

.6016 
.5962 
.5957 
.5939 
.5913 


-.1994 
.1988 
.1932 
.1907 
.1823 
.1786 

-.1787 
.1727 
.1719 
.1711 
.1659 
.1496 

-.1280 

.1266 

-.1229 

+.1157 

.1330 

+.1353 
.1551 
.1564 
.1620 

+.1697 


Limiting 
Paralleli. 


ITb. 


o 
+  4 

-10 

+65 

+71 

+49 

+70 

-19 
-19 
424 

+321 
+38 
-21 

+20 
+  I 
4661 
-47 
-51 

+30 
+14 
-17 
+11 


S'n. 


o 
-81 

-90 

-12 

-4 

-25 

+  3 

-90 
-90 
-50 
^0 
-34 
-90 

-60 
-74 
+40 
-90 
-90 

-38 
-59 
-90 
-64 
-20 


MOTS.^B.  A.  0^  BriiiA  AaodatfonOatalofne. 
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4l5^   JUPITER'S  SATELLITES,  1872< 


WASHINGTON 

f  MEAN  TIME. 

JANUARY. 

d     h     m      ■ 

d      h     m      B 

L 

Eclipse 

Disapp. 

1    0    8  35.1 

n. 

Transit 

Egress  W. 

8  12    4 

I. 

Occult 

Reapp. 

1    246 

L 

Shadow 

Ingress 

8  23  20 

II. 

Shadow 

Ingress 

1    6  15 

L 

Transit 

Ingress 

823  29 

IL 

Transit 

Ingress  W. 

1    6  56 

m. 

Eclipse 

Disapp. 

8  23  35  2&4 

n. 

Shadow 

Egress  W. 

1    9  12 

L 

Shadow 

Egress 

9    1  39 

XL 

Transit 

Egress  W. 

1    9  51 

L 

Transit 

Egress 

9    1  48 

III. 

Eclipse 

Disapp. 

1  19  36  49.8 

ill. 

Occult 

Reapp. 

9    336 

L 

Shadow 

Ingress 

1  21  26 

L 

Eclipse 

Disapp. 

9  20  30  51.2 

I. 

Transit 

Ingress 

1  21  46 

L 

Occult 

Reapp. 

922  56 

L 

Shadow 

Egress 

1  23  45 

n. 

Eclipse 

Disapp. 

10    3  57  25.5 

L 

Transit 

Egress 

2    0    5 

n. 

Occult 

Reapp.  W. 

10    7    5 

ill. 

OcculL 

Reapp. 

2    0  21 

I. 

Shadow 

Ingress  W. 

10  17  48 

L 

Eclipse 

Disapp. 

2  18  36  53.4 

L 

Transit 

Ingress  W. 

10  17  55 

L 

OcculL 

Reapp. 

2  21  12 

L 

Shadow 

Egress 

10  20    7 

U. 

Eclipse 

IMsapp. 

3    1  21    3.2 

L 

Transit 

Egress 

10  20  14 

IL 

Occult. 

Reapp. 

3    4  50 

L 

Eclipse 

Disappb  W. 

11  14  59  20.4 

L 

Shadow 

Ingress  W. 

3  15  54 

L 

Occult 

Reapp. 

11  17  21 

L 

Transit 

Ingress  W. 

3  16  11 

U. 

Shadow 

Ingress 

11  22    7 

I. 

Shadow 

Egress  W. 

3  18  13 

n. 

Transit 

Ingress 

11  22  16 

I. 

Transit 

Egress  W. 

3  18  30 

u. 

Shadow 

Egress 

12    I    2 

I. 

Eclipse 

Disapp.  W. 

4  13    5  20.4 

n. 

Transit 

Egress 

12    1  11 

I. 

Occult 

Reapp.  W. 

*4  15  38 

L 

Shadow 

Ingress  W. 

12  12  17 

n. 

Shadow 

Ingress 

4  19  32 

L 

Transit 

Ingress  W. 

12  12  21 

n. 

Transit 

Ingress 

4  20    3 

m. 

Shadow 

Ingress  W. 

12  13  30 

IL 

Shadow 

Egress 

4  22  27 

TIL 

Transit 

Ingress  W. 

12  13  43 

IL 

Transit 

Egress 

422  58 

L 

Shadow 

Egress  W. 

12  14  36 

ni. 

Shadow 

Ingress  W. 

5    9  31 

L 

Transit 

Egress  W. 

12  14  40 

L 

Shadow 

Ingress  W. 

5  10  23 

m. 

Shadow 

Egress  W. 

12  16  58 

m. 

Transit 

Ingress  W. 

540  27 

m. 

Transit 

Egress  W. 

12  17  13 

L 

Transit 

Ingress  W. 

5  10  37 

L 

Occult 

Disapp.  W. 

13    9  28 

L 

Shadow 

Egress  W. 

5  12  42 

L 

Occult 

Roapp.  W. 

13  11  47 

L 

Transit 

Egress  W. 

5  12  56 

IL 

Eclipse 

Disapp.  W. 

13  17  15  57.7 

m. 

Shadow 

Egress  W. 

5  12  58 

IL 

Occult. 

Reapp. 

13  20  12 

m. 

Transit 

Egress  W. 

5  13  57 

L 

Shadow 

Ingress  W. 

14    6  45 

L 

Eclipse 

Disapp.  W. 

6    7  33  52.2 

L 

Transit 

Ingress  W. 

14    6  46 

L 

Occult 

Reapp.  W. 

6  10    4 

L 

*  Shadow 

Egress  W. 

14    9    5 

IL 

Eclipse 

Disapp.  W. 

6  14  39  3&7 

L 

Transit 

Egress  W. 

14    9    6 

u. 

Occult 

Reapp.  W. 

6  17  58 

L 

Occult 

Disapp. 

15    3  54 

L 

Shadow 

Ingress 

7    4  51 

L 

Occult 

Reapp.  W. 

15    6  13 

I. 

Transit 

Ingress 

7    5    3 

IL 

Transit 

Ingress  W. 

15  11  22 

L 

Shadow 

Egress  W. 

7    7  10 

n. 

Shadow 

Ligress  W. 

15  11  24 

L 

Transit 

Egress  W. 

7    7  22 

n. 

Transit 

EgrfiSH  W. 

15  14  17 

IV. 

Eclipse 

Disapp.  W. 

7  12  31  17.7 

n. 

Shadow 

Egress  W. 

15  14  19 

IV. 

Occult 

Reapp.  W. 

7  18  21 

IV. 

Transit 

Ingress 

15  20  20 

I. 

f>;lipse 

Disapp. 

8    2    220^ 

IV. 

Shadow 

Ingress 

15  20  38 

L 

Occult 

Reapp. 

8    430 

TV. 

Transit 

Egress 

16    0  31 

EL 

Shadow 

Ingress  W. 

8    8  49 

TV. 

Shadow 

Egress 

16    0  43 

n. 

Transit 

Ingress  W. 

8    9    9 

L 

Transit 

Ingress 

16    1  12 

IL 

Shadow 

Egress  W. 

8  11  44 

L 

Shadow 

Ingress 

16    1  14 

1 
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WASHINGTON  MEAN  TIMP.. 

' 

JANUARY. 

d     h     m     1 

d     h     m     a 

III.    Occult 

Diaapp.          16    3  21 

rv. 

Occult 

Disapp. 

24    4  12 

I.    Transit 

Egress           16    3  33 

IL 

Occult 

Disapp.  W. 

24    839 

I.    Shadow 

Egress           16    3  33 

IV. 

Eclipse 

Reapp.  W. 

24  10  34  22J2 

m.    Eclipse 

Reapp.  W.    16    6  53  35.4 

IL 

Eclipse 

Reapp.  W. 

24  12    0  46.5 

I.    Occult 

Disapp.          16  22  19 

L 

Transit 

Ingress 

24  21  22 

L    Eclipse 

Reapp.           17    0  39  34.9 

L 

Shadow 

Ingress 

24  21  36 

IL    Occult 

Disapp.  W.    17    6  24 

L 

Transit 

Egress 

24  23  42 

n.    Eclipse 

Reapp.  W.    17    9  24  28.1 

L 

Shadow 

Egress 

24  23  56 

I.    Transit 

Ingress          17  19  38 

L 

Occult 

Disapp. 

25  18  29 

I.    Shadow 

Ingress          17  19  42 

L 

Eclipse 

Reapp. 

25  21    2  33.0 

I.    Transit 

Egress           17  21  58 

IL 

Transit 

Ingress 

26    243 

L    Shadow 

Egress            17  22    2 

n. 

Shadow 

Ingress 

26    3  17 

L    Occult 

Disapp.          18  17  45 

u. 

Transit 

Egress  W. 

26    538 

L    Eclipse 

Reapp.           18  19    8  57.8 

n. 

Shadow 

Egress  W. 

26    6  12 

n.    Transit 

Ingress           19    0  29 

L 

Transit 

Ingress  W. 

26  15  48 

n.    Shadow 

Ingress           19    0  42 

L 

Shadow 

Ingress  W. 

26  16    5 

IL    Transit 

Egress           19    3  24 

L 

Transit 

Egress 

26  18    8 

XL .  Shadow 

Egress           19    3  37 

L 

Shadow 

Egress 

26  18  25 

L    Transit 

Ingress  W.    19  14    4 

m. 

Transit 

Ingress 

26  20  16 

I.    Shadow 

Ingress  W.    19  14  11 

m. 

Shadow 

Ingress 

26  21  29 

L    Transit 

Egress  W.    19  16  24 

111. 

Transit 

Egress 

26  23  45 

L    Shadow 

Egress  W.    19  16  31 

m. 

Shadow 

Egress 

27    058 

m.    Transit 

Ingress  W.    19  16  59 

L 

Occult 

Disapp.  VV. 

27  12  55 

m.    Shadow 

Ingress  W.    19  17  29 

L 

Eclipse 

Reapp.  W. 

27  15  31  ia8 

IIL    Transit 

Egress           19  20  28 

IL 

Occult 

Disapp. 

27  21  47 

m.    Shadow 

Egress           19  20  57 

n. 

Eclipse 

Reapp. 

28    1  19  11.0 

L    Occult 

Disapp.  W.    20  11  11 

L 

Transit 

Ingress  W. 

28  10  14 

L    Eclipse 

Reapp.  W.    20  13  36  4a2 

L 

Shadow 

Ingress  W. 

28  10  34 

OL    Occult 

IMsapp.          20  19  32 

L 

Transit 

Egress  W. 

28  12  34 

rr.    Eclipse 

Reapp.           20  22  42  55.7 

L 

Shadow 

Egress  W. 

28  12  54 

L    Transit 

Ingress  W.    21    8  30 

L 

Occult 

Disapp.  W. 

29    7  21 

L    Shadow 

Ingress  W.    21    8  39 

L 

Eclipse 

Reapp.  W. 

29    9  59  5a5 

L    Transit 

Egress  W.    21  10  50 

IL 

Transit 

Ingress  W. 

29  15  51 

I.    Shadow 

Egress  W.    21  10  59 

n. 

Shadow 

Ingress  W. 

29  16  35 

L    Occult 

Disapp.  W.    22    5  37 

IL 

Transit 

Egress 

29  18  45 

L    Eclipse 

Reapp.  W.    22    8    5  20.5 

n. 

Shadow 

Egress 

29  19  30 

IL    TranHit 

Ingress  W.    22  13  36 

L 

Transit 

Ingress 

30    4  40 

XL    Shadow 

Ingress  W.    22  14    0 

L 

Shadow 

Ingress 

30    5    2 

II.    Transit 

Egress  W.    22  16  31 

L 

Transit 

Egress  W. 

30    7    0 

IL    Shadow 

Egress  W.    22  16  54 

L 

Shadow 

Egress  W. 

30    722 

L    Transit 

Ingress          23    2  56 
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16  22  31 

n. 
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Disapp. 

24    3  10 

III. 

Eclipse 

Disapp. 

16  23  29  33.6 
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24    3  29  31.4 

IL 
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I 
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Ingress 

24    5    8 

m. 

Eclipse 
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17    2  58  24.0 

L 

Shadow 

Ingress 

24    6  10 

1. 
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Ingress 

17    3    9 

m. 
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Reapp. 

24    6  58  4&0 

L 

Shadow 

Ingress 
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L 
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L 

Transit 
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17    5  30 

IL 

Eclipse 
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24    8    4  59^ 

n. 

Eclipse 
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17    5  30  17.6 

L 

Shadow 

Egress  W. 

24    830 
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1 

WASHINGTON  MEAN  TIME. 

MAY. 

• 

d     h     m     ■ 

d     h     m     s 

L 

Occult. 

Disapp. 

25    223 

.IV. 

Transit 

Egress 

28  15  57 

1. 

Eclipse 

Reapp. 

25    5  41  50.7 

L 

Eclipse 

Reapp. 

28  18  39  31.8 

U. 

Transit 

Ingress 

25  2J  48 

IV. 

Shadow 

Ingress 

28  20  47 

L 

Transit 

Ingress 

25  23  38 

IV. 

Shadow 
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29    1  28 

IL 

Shadow 

Ingress 

25  23  48 

n. 

Transit 

Ingress 

29  11  11 

L 

Shadow 

Ingress 

26    0  38 

L 

Transit 

Ingress 

29  12  38 

n. 

Transit 

Egress 

26    0  44 

IL 

Shadow 

Ingress 

29  13    6 

I. 

Transit 

Egress 

26    1  58 

L 

Shadow 

Ingress 

29  13  36 

n. 

Shadow 

Egress 

26    2  44 

IL 

Transit 

Egress 

29  14    7 

L 

Shadow 

Egress 

26    259 

L 

Transit 

Egress 

29  14  58 

L 

Occult. 

Disapp. 

26  20  53 

L 

Shadow 

Egress 

29  15  56 

L 

Eclipse 

Reapp. 

27    0  10  44.3 

11. 

Shadow 

Egress 

29  16    2 

UL 

Transit 

Ingress 

27  13  21 

L 

Occult. 

Disapp.  W. 

30    953 

IL 

Occult. 

Disapp. 

27  16  32 

L 

Eclipse 

Reapp. 

30  13    8  24.8 

lil. 

Transit 

Egress 

27  16  54 

IN. 

Occult. 

Disapp. 

31    3  37 

m. 

Shadow 

Ingress 

27  17  19 

n. 

Occult. 

Disapp. 

31    5  54 

L 

Transit 

Ingress 

27  18    8 

L 

Transit 

Ingress 

31    7    8 

L 

Shadow 

Ingress 

27  19    7 

TIL 

Occult 

Reapp. 

31    7  10 

L 

Transit 

Egress 

27  20  28 

m. 

Eclipse 

Disapp. 

31    7  29  47.8 

m. 

Shadow 

Egress 

27  20  59 

L 

Shadow 

Ingress 

31    8    4 

n. 

Eclipse 

Reapp. 

27  21  22  18.9 

L 

Transit 

Egress  W. 

31    9  28 

L 

Shadow 

Egress 

27  21  28 

L 

Shadow 

flgress 

31  10  25 

IV. 

Transit 

Ingress 

.28  11  32 

IL 

Eclipse 

Reapp. 

31  10  39  37.4 

L 

Occult. 

Disapp. 

28  15  23 

UL 

Eclipse 

Reapp. 

31  10  59  25.6 

Phases  of  the  Eclipses  of  the  Satellites  (or  an  Inyerting  Telescope. 

I. 

"I 

m. 

^ 

^.• 

r 

• 

11. 

p-^ 

^ 

d 

• 

IV. 

N 

)       ! 

r 
• 

JUNE. 

d     h     m     s 

d     h     m     s 

L 

Occult. 

Disapp. 

1    423 

L 

Occult 

Disapp. 

222  53 

L 

Eclipse 

Reapp. 

1    7  37    9.6 

L 

Eclipse 

Reapp. 

3    2    6    2.1 

n. 

Transit 

Ingress 

2    036 

lU. 

Transit 

Ingress 

3  17  40 

I. 

Transit 

Ingress 

2    1  38 

n. 

Occult 

Disapp. 

3  19  16 

11. 

Shadow 

Ingress 

2    225 

L 

Transit 

Ingress 

320    8 

I. 

Shadow 

Ingress 

2    233 

L 

Shadow 

Ingress 

3  21    2 

n. 

Transit 

Egress 

2    332 

m. 

Transit 

Egress 

3  21  14 

L 

Transit 

Egress 

2    3  58 

UL 

Shadow 

Ingress 

3  21  19 

I. 

Shadow 

Egress 

2    4  54 

L 

Transit 

Egress 

322  28 

IL 

Shadow 

Egress 

2    5  22 

L 

Shadow 

Egress 

323  22 
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• 

JUNE. 

II.    Eclipse 

Reapp. 

d      h     m      > 

3  23  56  54.8, 

L    Eclipse 

Reapp. 

d     h     m     ■ 

11  22  30    LI 

ill.    Siiadow 

Egress 

4    0  57 

L    Transit 

Ingress 

12  16  38 

I.    Occult 

Disapp 

4  17  23 

n.    Transit 

Ingress 

12  16  47 

I.    Eclipse 

Reapp. 

4  20  34  4&5 

L    Shadow 

Ingress 

12  17  25 

II.    Transit 

Ingress 

5  13  59 

n.    Shadow 

Ingress 

12  18  21 

I.    Transit 

Ingress 

5  14  38 

L    Transit 

Egress 

12  18  58 

I     Shadow 

Ingress 

5  15  30 

n.    Transit 

Egress 

12  19  43 

n.    Shadow 

Ingress 

5  15  43 

I.    Shadow 

Egress 

12  19  46 

n.    Transit 

Egress 

5  J6  55 

II.    Shadow 

Egress 

12  21  17 

I.    Transit 

Egress 

5  16  58 

L    Occult 

Disapp. 

13  13  54 

L    Shadow 

Egress 

5  17  51 

L    Eclipse 

Reapp. 

13  16  58  51.9 

n.    Shadow 

Egress 

5  18  40 

IV.    Transit 

Ingress 

14    7  34 

IV.    Occult. 

Disapp. 

5  22  36 

L    Transit 

Ingress 

14  11    8 

IV.    Occult. 

Reapp. 

6    3    3 

n.    Occult 

Disapp. 

14  11  25 

IV.    Eclipse 

Disapp. 

6    6  59  44.9 

L    Shadow 

Ingress 

14  11  54 

IV.    Eclipse 

Reapp. 

6  11  34    7.1 

IV.    Transit 

Egress 

14  12    4 

L    Occult 

Disi^p. 

6  11  53 

in.    Occult 

Disapp. 

14  12  20 

L    Eclipse 

Reapp. 

6  15    3  40.7 

L    Transit 

Egress 

14  13  28 

IIL    Occult 

Disapp. 

7    7  58 

L    Shadow 

Egress 

14  14  14 

II.    Occult 

Disapp.  V\. 

7    8  39 

IV.    Shadow 

Ingress 

14  14  48 

I.    Transit 

Ingress  W. 

7    9    8 

IL    Eclipse 

Reapp. 

14  15  48  41.7 

I.    Shadow 

Ingress 

7    9  59 

in.    Eclipse 

Reapp. 

14  18  59    8.5 

L    Transit 

Egress 

7  11  28 

IV.    Shadow 

Egress 

14  19  31 

I.    Shadow 

Egress 

7  12  20 

L    Occult  * 

Disapp.  W. 

15    8  24 

II.    Eclipse 

Reapp. 

7  13  14  llii 

L    Eclipse 

Reapp. 

15  11  27  34.5 

IIL    Eclipse 

Reapp. 

7  14  59  23.7 

L    Transit 

Ingress 

16    5  38 

L    Occult 

Disapp. 

8    6  23 

n.    Transit 

Ingress 

16    6  13 

I.    Eclipse 

Reapp. 

8    9  32  24.4 

L    Shadow 

Ingress 

16    6  22 

n.    Transit 

Ingress 

9    3  24 

n.    Shadow 

Ingress 

16    7  40 

I.    Transit 

Ingress 

9    3  38 

L    Transit 

Egress 

16    7  58 

L    Shadow 

Ingress 

9    4  28 

L    Shadow 

li:gress  W. 

16    8  43 

II.    Shadow 

Ingress 

9    5    3 

n.    Transit 

Egress 

16    9    9 

I.    Transit 

Egress 

9    5  58 

II.    Shadow 

Egress 

16  10  39 

II.    Transit 

Egress 

9    6  20 

L    Occult 

Disapp. 

17    2  54     . 

L    Shadow 

Egress 

9    6  48 

I.    Eclipse 

Reapp. 

17    5  56  24.4 

n.    Shadow 

Egress 

9    8    0 

I.    Transit 

Ingress 

18    0    8 

L    Occult 

Disapp. 

10    0  53 

n.    Occult 

Disapp. 

18    0  48 

L    Eclipse 

Reapp. 

10    4    1  15.7 

L    Shadow 

Ingress 

18    0  51 

II.    Occult 

Disapp. 

10  22    2 

UL    Transit 

Ingress 

18    2  25 

111.    Transit 

Ingress 

10  22    2 

L    Transit 

Egress 

18    2  28 

L    Transit 
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10  22    8 

L    Shadow 

Egress 

18    3  12 

L    Shadow 

Ingress 

10  22  56 

U.    Eclipse 

Reapp. 

18    5    5  5a5 

I.    Transit 

Egress 

11    0  28 

UL    Shadow 

Ingress 

18    5  17 

I.    Shadow 

Egress 

11    1  17 

in.    Transit 

Egress 

18    6    1 

m.    Shadow 

Ingress 

11    1  18 

IIL    Shadow 

Egress 

18    8  57 

III.    Transit 

Egress 

11    1  37 

I.    Occult 

Disapp. 

18  21  25 

n.    Eclipse 

Reapp. 

11    2  31  27.1 

L    Eclipse 

Reapp. 

19    0  25    8.5 

III.    Shadow 

Egress 

li    4  57 

L    Transit 

Ingress 

19  18  38 

L    Occult 

Disapp. 

11  19  24 

L    Transit 

Ingress 

19  19  20 
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II.  TranHit 

I.  TniuKit 

II.  Shndow 

I.  Shadow 

IL  Transit 

IL  Shodow 

I.  Occult. 

1.  £c]i|Me 

I.  Trniisit 

I.  Shadow 

n.  Occult. 

L  Transit 

1.  Shadow 

m.  Occult. 

n.  Eclipse 

III.  Eclipse 
I.  Occult. 
I.  Ecli|)se 

IV.  Occult 
IV.  Occult. 
rV.  Eclipse 
IV.  Ecli|»e 

L  Transit 

L  Shadow 

II.  Transit 

I.  Transit 

n.  Shadow 

L  Shadow 

II.  Transit 

II.  Shadow 

L  Occult 

I.  Eclipse 

I.  Transit 

L  Shadow 

n.  Occult 

L  Transit 


WASHINGTON  MEAN  TIME. 


JUNE. 


Ingress 

Egress 

Ingress 

Egress 

Egress 

Egress 

DisapiK 

Reapp. 

Ingress 

Ingress 

Dimpp. 

Egress 

Egress 

Disapp. 

Reapp. 

Reapp. 

Disapp. 

Reapp. 

Disapp. 

ReapfK 

Disapp. 

Reapp. 

Ligress 

Ingress  W. 

Ligress 

Egress 

Ingress 

Egress 

Egress 

Egress 

Disapp. 

Reapp. 

Ingress 

Ingress 

Disapp. 

Egress 


d      h 

19  19 
19  20 
19  20 
19  21 
19  22 

19  23 

20  15 

20  18 

21  13 
21  13 
21  J4 
21  15 
21  1C{ 
21  16 
21  18 

21  22 

22  10 
22  13 
22  18 
22  23 


23 
23 
23 
23 
23 
23 


1 
5 
7 
8 
9 
9 


23  10 
23  10 
23  11 
23  13 


24 
24 
25 
25 
25 
25 


4 
7 
2 
2 
3 
4 


m      N 

37 
58 
58 
40 
33 
55 
55 
53  58.1 

8 
49 
11 
28 

9 
44 

23  9.3 
58  47.3 
25 

22  39.5 
51 
24 

2  45.5 
39  48.5 
38 
17 

2 
58 
18 
37 
58 
14 
56 
51  28.0 

8 
46 
35 
29 


I.  Shadow 

m.  Transit 

n.  Eclifise 

IIL  Sliadow 

III.  Transit 

m.  Shadow 

I.  Occult 

L  Eclipse 

I.  Transit 

I.  Shadow 

n.  Transit 

I.  Transit 

I.  Shadow 

II.  Shadow 

n.  Transit 

n.  Shadow 

L  Occult 

I.  Eclipse 

L  Transit 

I.  Shadow 

n.  Occult 

I.  Transit 

I.  Shadow 

n.  Eclipse 

m.  Occult 

UL  Eclipse 

L  Occult. 

I.  BIclipse 

L  Transit 

L  Shadow 

IL  Transit 

L  Transit 

I.  Shadow 

n.  Shadow 

II.  Transit 

II.  Shadow 


Egress 

Ingress 

Rea|)ii. 

Ingress 

Egress 

Egress 

Disapp. 

Reapp. 

Ligress 

Ingress 

Ligress 

Egress 

Egress 

Ingress 

Egress 

Egress 

Disapp. 

Reapp. 

Ligress 

Ingress 

Disapp. 

Egress 

Egress 

Reapp. 

Disapp. 

Reapp. 

Disapp. 

Reapp. 

Ingress 

Ingress 

Ingress 

Egress 

Egress 

Ingress 

Egress 

Egress 


h 

5 
6 

7 
9 


4 

25 
25 
25 
25 
25  10 
25  12 

25  23 

26  2 
26  20 
26  21 
26  22 
26  22 

26  23 
S6  23 

27  1 
27  2 
27  17 

27  20 

28  15 
28  15 
28  16 
28  17 
28  18 
28  20 

28  21 

29  2 
29  12 

29  15 

30  9 
90  10 
30  11 
30  11 
30  12 
30  12 
30  14 
30  15 


m  s 

2 
50 

40  22i) 
19 
27 
56 
26 

20  10.8 
38 
14 
27 
59 
34 
36 
23 
32 
56 
48  59.7 

9 
43 
58 
29 

3 

57  34.7 
9 

58  27.3 
27 

17  39.3 

39 

11 

52 

59 

31 

55 

48 

51 


Phaies  at  the  Eelipiei  of  the  Satellites  for  aa  Iftyertiftg  Teleseope. 


I. 


in. 


n. 


IV. 


The  Satellites  are  not  visible  from  June  30th  to  September  Ist,  Jupiter  being  too  near  the  Sun. 


L 


59 


W.— TlilMa  mi  WUkloflni. 
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d      h     m       8 

d     h     m       a 

L    Eclipse 

Disapp. 

1    6  11  53.6 

m. 

Occult 

Reapp. 

6  21  21 

I.    Occult. 

Reapp. 

1    8  59 

L 

Shadow 

Ingress 

9    5  11 

m.    Eclipse 

Disapp. 

1  11  18  53.7 

I. 

Transit 

Ingress 

9    548 

m.    Occult 

Reapp. 

1  16  55 

I. 

Shadow 

Egress 

9    732 

L    Shadow 

Ingress 

2    3  18 

L 

Transit 

Egress 

9    8    8 

I.    Transit 

Ingress 

2    3  48 

n. 

Shadow 

Ingress 

9  14  57 

L    Shadow 

Egress 

2    538 

n. 

Transit 

Ingress  W. 

9  16  10 

L    Transit 

Egress 

2    6    8 

n. 

Shadow 

Egress 

9  17  53 

n.    Shadow 

Ingress 

2  12  22 

n. 

Transit 

Egress 

9  19    6 

n.    Transit 

Ingress 

2  13  22 

L 

Eclipse 

Disapp. 

10   2  34  lao 

n.    Shadow 

Egress 

2  15  18 

I. 

Occult 

Reapp. 

10    5  30 

If.    Transit 

Egress 

2  16  18 

L 

Shadow 

Ingress 

10  23  40 

1.    Eclipse 

Disapp. 

3    0  40  24.8 

L 

Transit 

Ingress 

11    0  18 

I.    Occult 

Reapp. 

3    329 

I. 

Shadow 

Egress 

11    2    0 

I.    Shadow 

Ingress 

3  21  46 

L 

Transit 

Egress 

11    2  38 

I.    Transit 

Ingress 

3  22  18 

IL 
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Disapp. 

11    9    8  34.0 

I.    Shadow 

Egress 

4    0    6 

n. 

Occult 

Reapp. 

11  13  19 

L    Transit 

Egress 

4    038 

L 

Eclipse 

Disapp. 

11  21    2  43.5 

II.    Eclipse 

Disapp. 

4    6  33  57.9 

L 

Occult 

Reapp. 

12    0    0 

IL    Occult  * 

Reapp. 

4  10  31 

m. 

'Shadow 

Ingress 

12    5    1 

I.    Eclipse 

Disapp. 

4  19    8  51.7 

m. 

Transit 

Ligress 

12    7  38 

I.    Occult 

Reapp. 

4  21  59 

nL 

Shadow 

Egress 

12    8  43 

in.    Shadow 

Ingress 

5    12 

in. 

Transit 

Egress 

12  11  21 

III.    Transit 

Ingress 

5    3  15 

L 

Shadow 

Ingress 

12  18    8 

m.    Shadow 

Egress 

5    4  44 

L 

Transit 

Ingress 

12  18  48 

in.    Transit 

Egress 

5    657 

L 

Shadow 

• 

Egress 

12  20  29 

I.    Shadow 

Ingress 

5  16  14 

L 

Transit 

Egress 

12  21    8 

L    Transit 

Ingress  V\. 

5  16  48 

u. 

Shadow 

Ingress 

13    4  14 

I.    Shadow 

Egress 

5  18  35 

IL 

Transit 

Ingress 

13    5  34 

1.    Transit 

Egress 

5  19    8 

n. 

Shadow 

Egress 

13    7  10 

IL    Shadow 

Ingress 

6    1  39 

n. 

Transit 

Egress 

13    8  30 

II.    Transit 

Ingress 

6    246 

L 

Eclipse 

Disapp. 

13  15  31  ia7 

n.    Shadow 

Egress 

6    4  35 

L 
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II.    Transit 
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L 
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Ingress 

14  12  36 
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L 
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Disapp. 

6  13  37  23.7 

L 

Shadow 

Egress 
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L 

Transit 

Egress 

14  15  38 
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Ingress 

6  14  10 

IV. 

Eclipse 

Disapp. 

14  19    8  10.5 

1.    Occult. 

R^ipp.  W. 

6  16  30 

II. 

Eclipse 

Disapp. 

14  22  26    4.4 

IV.    Transit 

Egress 

6  19    6 

IV. 

Eclipse 

Reapp. 

14  23  53  35.5 

I.    Shadow 

Ingress 

7  10  43 

IV. 

Occult 

Disapp. 

15    1  41 

L    Transit 

Ingress 

7  11  18 

n. 

Occult 

Reapp. 

15    2  43 

L    Shadow 

Egress 

7  13    3 

IV. 

Occult 

Reapp. 

15    6  36 

I.    Transit 

Egress 

7  13  38 

L 

Eclipse 

Disapp. 

15    9  59  37.6 

U.    Eclipse 

Disapp, 

7  19  51  24.1 

L 

Occult 

Reapp. 

15  13    0 

n.    Occult 

Reapp. 

7  23  56 

m. 

Eclipse 

Disapp. 

15  19  15  50J2 

I.    Eclipse 

Disapp. 

8    8    548.8 

in. 

Occult 

Reapp. 

16    1  45 

L    Occult 

Reapp. 

8  11    0 

L 

Shadow 

Ingress 

16    7    5 

ni.    Eclipse 

Disapp. 

8  15  17  42.5 

L 

Transit 

Ingress 

16    7  48 
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WASHINGTON  MEAN  TIME. 

SEPTEMBER. 

• 

d      h     m       8 

d     h     m       a 

L 

Shadow 

Egress           16    9  25 

rV.    Transit 

Egress  W. 

23  15  20 

L 

Transit 

Egress            16  10    8 

n.    Shadow 

Ingress 

23  20    6 

n. 

Shadow 

Ligress          16  17  92 

11.    Transit 

Ingress 

23  21  45 

• 

II. 

Transit 

Ingress           16  18  58 

II.    Shadow 

Egress 

23  23    2 

• 

11. 

Shadow 

Egress           16  20  28 

IT.    Transit 

Egress 

24    0  40 

n. 

Transit 

Egress           16  21  54 

I.    Eclipse 

Disapp. 

24    6  21  45.0 

L 

Eclipse 

Oisapp.          17    4  28    4.8 

L    Occult 

Reapp. 

24    929 

I. 

Occult. 

Reapp.           17    7  30 

I.    Shadow 

Ingress 

25    3  27 

I. 

Shadow 

Ingress           18    1  33 

I.    Transit 

Ingress 

25    4  17 

I. 

Transit 

Ingress           18    2  18 

I.    Shadow 

Egress 

25    5  47 

L 

Shadow 

Egress           18    3  54 

L    Transit 

Egress 

25    6  37 

I. 

Transit 

Egress           18    4  38 

n.    Eclipse 

Disapp. 

25  14  18    1.1 

n. 

Eclipse 

Disapp.          18  11  43  14i) 

n.    Occult 

Reapp. 

25  18  52 

n. 

Occult. 

Reapp.  W.    18  16    6 

I.    Eclipse 

Disapp. 

26    0  50    7.3 

L 

Eclipse 

Disapp.          18  22  56  28.8 

I.    Occult 

Reapp. 

26    359 

L 

Occult. 

Reapp.           19    1  59 

m.    Shadow 

Ingress 

26  12  58 

IIL 

Shadow 

Ingress           19    8  59 

ni.    Transit 

Ingress  W. 

26  16  24 

ra. 

Transit 

Ingress           19  12    2 

III.    Shadow 

Egress  W. 

26  16  40 

111. 

Shadow 

Egress           19  12  43 

IIL    Transit 

Egress 

2620    7 

HI. 

Transit 

Egress  W.    19  15  45 

L    Shadow 

Ingress 

26  21  55 

L 

Shadow 

Ingress           19  20    2 

L    Transit 

Ingress 

26  22  47 

L 

Transit 

Ingress           19  20  48 

I.    Shadow 

Egress- 

27    0  16 

L 

Shadow 

Egress           19  22  22 

1.    Transit 

Egrssa 

27    1    7 

J. 

Transit 

Egress           19  23    8 

IL    Shadow 

Ingress 

27    924 

n. 

Shadow 

Ingress           20    6  49 

IL    Transit 

Ingress 

27  11    7 

11. 

Transit 

Ingress           20    8  21 

n.    Shadow 

Egress 

27  12  20 

u. 

Shadow 

Egress           20    9  45 

n.    Transit 

Egress 

27  14    3 

n. 

Transit 

Egress           20  11  19 

L    Eclipse 

Disapp. 

27  19  18  34.2 

L 

Eclipse 

Disapp.          20  17  24  57.2 

I.    Occult 

Reapp. 

27  22  29 

I. 

Occult. 

Reapp.           20  20  29 

I.    Shadow 

Ingress  W. 

28  16  24 

L 

Shadow 

'  Ligress          21  14  30 

I.    Transit 

Ingress  W. 

28  17  17 

1. 

Transit 

Ingress           21  15  17 

I.    Shadow 

Egress 

28  18  44 

I. 

Shadow 

Egress  W.    21  16  50 

L    Transit 

Egress 

28  19  37 

I. 

Transit 

Egress           21  17  37 

II.    Eclipse 

Disapp. 

29    3  35  41.0 

II. 

Eclipse 

Disapp.          22    1    0  50.5 

IT.    Occult 

Reapp. 

29    8  15 

n. 

Occult. 

Reapp.           22    5  29 

L    Eclipse 

Disapp. 

29  13  46  55.0 

I. 

Eclipse 

Disapp.          22  11  53  19.4 

I.    Occult 

Reapp. 

29  16  58 

I. 

Occult. 

Reapp.           22  14  59 

m.    Eclipse 

Disapp. 

30    3  11  35.9 

HL 

Eclipse 

Disapp.          22  23  13  43.8 

m.    Eclipse 

Reapp. 

30    0  45  li;3 

IV. 

Shadow 

Ingress          23    2  43 

m.    Occult 

Disapp. 

30    6  46 

III. 

Occult, 

Reapp.           23    6    7 

III.    Occult 

Reapp. 

30  10  28 

IV. 

Shadow 

Egress           23    7  38 

I.    Shadow 

Ligress 

30  10  53 

I. 

Shadow 

Ingress          23    8  59 

L    Transit 

Ingress 

30  11  47 

I. 

Transit 

Ingress          23    9  49 

L    Sliadow 

Egress 

30  13  13 

IV. 

Transit 

Ingress          23  10  25 

L    Transit 

Egress 

30  14    7 

I. 

Shadow 

Egress           23  11  19 

n.    Shadow 

Ingress 

30  22  41 

1. 

Transit 

Egress           23  12    7 

^' . 

-  .  • 

W.— visible  at  Waabington. 
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WA8HTNGT0N  MEAN  TIICE. 

■ 

SEPTEMBER. 

Pkaui  of  Mit  lelipnt  of  the  Satellitei  tar  aa  byertiiig  Tolnieopo. 

I. 

■■^ 

) 

ffl. 

•  ( 

H 

n. 

.  r:: 

. 

IV. 

.^           J    I 

O 

^ 

^ 

•      \ 

K^ 

OCTOBER. 

d     h     ai     a 

d     b     m     1 

n.    IVaiisit 

feigresa 

1  oaa 

L    Shadow 

Egress 

520  38 

n.    Shadow 

Egress 

1    i  37 

I.    Transit 

Egress 

5  21  36 

n.    TraoMt 

Egress 

1    3  26 

IL    Eclipse 

Disapp. 

6    6  10  37.3 

L    Eclipra 

Dlsfl4»pw 

1    6  15  18.9 

n.    Occult. 

Reapp. 

6  11    1 

I.    Occult. 

Reappw 

1  11  28 

L    Eclipse 

Disapp.  W. 

6  15  40  24.6 

IV.    Eclipse 

Disai^. 

1  13   8  ia4 

L    Occult. 

Reapp. 

6  18  57 

IV.    Eclipse 

Reapp. 

1  17  54  202 

nL    Eclipse 

Disapp. 

7    7    929.5 

IV.    Occult. 

Disappk 

1  21  50 

IIL    EcUpse 

Reapp. 

7  10  43    9.9 

IV.    Occult. 

Reapp^ 

2    245 

IIL    Occult 

Disapp. 

7  11    3 

L    Shadow 

Ingress 

2    520 

L    Shadow 

Ingress 

7  12  46 

I.    Traaait 

Ingress 

2    6  16 

L    Transit 

Ingresa 

7  13  45 

L    Shadow 

Egress 

2    7  41 

m.    Occult. 

Reapp.  W. 

7  14  46 

L    Tnudflit 

Egress 

2    8  36 

L    Shadow 

Egress  W. 

7  15    6 

IL    Eclipae 

Disapp.W. 

2  16  52  52^ 

L    Transit 

Egress  W. 

7  16    5 

n.    Occult. 

Reapp. 

2  21  38 

IL    Shadow 

Ingress 

8    1  15 

L    Eclipse 

Disapp. 

3    2  43  39.8 

n.    Transit 

Ingress 

8    3  15 

I.    Occult. 

Reapp. 

3    5  58 

n.    Shadow 

Egress 

8    4  11 

HL    SOiadow 

Ingress  W. 

3  16  56 

EL    Transit 

Egress 

8    6  10 

m.    Shadow 

Egress 

3  20  38 

L    Eclipse 

Disapp. 

8  10    8  46L9 

m.    Transit 

Ingress 

320  44 

I.    Occult. 

Reapp. 

8  13  26 

L    Shadow 

Ingress 

323  49 

L    Shadow 

Ingress 

9    7  14 

m.    Transit 

Egress 

4    027 

L    Transit 

Ingress 

9    8  15 

L    Transit 

Ingress 

4    0  46 

L    Shadow 

Egress 

9    935 

L    Shadow 

Egress 

4    2  10 

L    Transit 

Egress 

9  10  35 

L    Transit 

Egress 

4    3    6 

IL    Eclipse 

Disapp. 

9  19  27  49.7 

n.    Shadow 

Ingress 

4  11  58 

IV.    Shadow 

Ingress 

9  20  41 

IL    Transit 

Ingress 

4  13  53 

IL    Occult* 

Reapp. 

10    0  23 

n.    Shadow 

Egress  W. 

4  14  54 

IV.    Shadow 

Egress 

10    ]  36 

n.    Transit 

Egress  W. 

4  16  48 

L    Eclipse 

Disapp. 

10    4  37    6^ 

L    Eclipse 

Disapp. 

4  21  12    5.0 

IV.    Transit 

Ingress 

10    6  18 

I.    Occult. 

Reapp. 

5    0  27 

L    Occult, 

Reapp. 

10    7  56 

L    Shadow 

Ingress 

5  18  17 

IV.    Transit 

Egress 

10  11  14 

L    Transit 

Ingress 

5  19  16 

HL    Shadow 

Ingress 

10  20  54 

W.— YItfbtoa 

* 

) 
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• 

OCTOBER. 

d     h    m      I 

d     h     xn      ■ 

m. 

Shadow 

Egress 

n    0  96 

I. 

Transit 

Egress 

18    7    2 

m. 

Transit 

Ingress 

11  1  1 

IV. 

Eclipse 

Disapp*. 

18    7    7  18.3 

I. 

Shadow 

Ingi^ess 

11    1  43 

III. 

Transit 

Egress 

18    8  59 

I. 

Transit 

Ingress 

11    3  44 

IV. 

Eclipse 

Reapp.    . 

18  U  53  54.7 

L 

Shadow 

Egress 

11    4    5 

U. 

Shadow 

Ingress  W. 

18  17    6 

III. 

Transit 

Egress 

11    4  44 

IV. 

Occult 

Disapp.  W. 

18  17  31 

I. 

Transit 

Egress 

11    5    4 

n. 

IVansit 

Ingress 

18  19  20 

II. 

Shadow 

Ingress  W. 

11  14  32 

n. 

Shadow 

Egress 

18  20    2 

n. 

IVansit 

Ingress  W. 

11  16  37 

IL 

Transit 

Egress 

18  22  15 

u. 

Shadow 

Egress  W. 

11  17  28 

IV. 

Occult 

Reapp. 

18  22  26 

n. 

Transit 

Egress 

11  19  32 

I. 

Eclipse 

Disapp. 

19    0  58  49.2 

L 

Eclipse 

Disapp. 

11  23    5  29i) 

L 

Oecult 

Reapp. 

19    4  23 

L 

Occult. 

Reapp. 

12    2  25 

L 

Shadow 

Ingress 

19  22    5 

L 

Shadow  • 

Ingress 

12  20  11 

L 

Transit 

Ingress 

19  23  11 

L 

IVansit 

Ingress 

12  21  14 

L 

Shadow 

Egress 

20    025 

I. 

Shadow 

Egress 

12  22  31 

L 

Transit 

Egress 

20    1  31 

I. 

Transit 

Egress 

12  23  34 

ii. 

Eclipse 

Disapp. 

20  11  20  47.1 

n. 

Eclipse 

Disapp. 

13    8  45  3SL3 

n. 

Occult 

Reapp.  W. 

20  16  29 

IL 

Occnlu 

Reapp. 

13  13  45 

L 

Eclipse 

Disapp. 

20  19  27    6.5 

L 

Eclipse 

Disapp.  W. 

13  17  33  48.2 

L 

Occult 

Reapp* 

20  22  52 

I. 

Occult. 

Reapp. 

13  20  55 

m. 

Eclipse 

Disapp.  W. 

21  15    5  50.3 

IIT. 

Eclipse 

Disapp. 

14  11    7  55.0 

L 

Shadow 

Ingress  W. 

21  16  33 

L 

Shadow 

Ingress  W. 

14  14  40 

L 

Transit 

Ingress  W. 

21  17  41 

m. 

Eclipse 

Reapp.  W. 

14  14  41  39.6 

III. 

Eclipse 

Reapp. 

21  18  39  38.1 

111. 

Occult. 

Disapp.  W. 

14  15  20 

L 

Shadow 

Egress 

21  18  53 

I. 

Transit 

Ingress  W. 

14  15  43 

111. 

Occult 

Disapp. 

21  19  34 

I. 

Shadow 

Egress  W. 

14  17    0 

L 

Transit 

Egress 

21  20    1 

L 

Transit 

Egress 

14  18    3 

HI. 

Occult 

Reapp. 

21  23  17 

111. 

Occult. 

Reapp. 

14  19    3 

IL 

Shadow 

Ingress 

22    6  23 

n. 

Shadow 

Ingress 

15    3  49 

IL 

Transit 

Ingress 

22    8  41 

n. 

Transit 

Ingress 

15    5  59 

IL 

Shadow 

Egress 

22    9  19 

n. 

Shadow 

Egress 

15    6  45 

n. 

Transit 

Egress 

22  11  35 

n. 

Transit 

Egress 

15    8  54 

L 

Eclipse 

Disapp.  W. 

22  13  55  25.8 

I. 

Eclipse 

Disapp. 

15  12    2    8.9 

L 

Occuh 

Reapp.  W. 

22  17  21 

I. 

Occult. 

Reapp.  W. 

15  15  24 

L 

Shadow 

Ingress 

23  11    1 

I. 

Shadow 

Ingress 

16    9    8 

L 

Transit 

Ingress 

23  12  10 

I. 

Transit 

Ingress 

16  10  13 

I. 

Shadow 

Egress 

23  13  21 

I. 

Shadow 

Egress 

16  11  28 

L 

Transit 

Egress  W. 

23  14  30 

L 

Transit 

Egress 

16  12  33 

IL 

EcBpse 

Disapp* 

24    0  38    1J2 

n. 

Eclipse 

Disapp. 

16  22    2  52.4 

n. 

Occult 

Reapp. 

24    550 

IL 

Occult 

Reapp. 

17   3    7 

1. 

Eclipse 

Disapp* 

24    8  23  42l6 

I. 

Eclipse 

Disapp. 

17    6  30  27.0 

I. 

Occult 

Reapp. 

24  11  50 

I. 

Occult 

Reapp. 

17    9  53 

m. 

Shadow 

Ingress 

25    4  49 

m. 

Shadow 

Ingress. 

18    0  51 

L 

Shadow 

Ingress 

25    590 

L 

Shadow 

Ingress 

18    3  36 

L 

Transit 

Ingress 

25    639 

iif. 

Shadow 

Egress 

18    4  34 

L 

Shadow 

EgreesF 

25    7  50 

I. 

Transit 

Ingress 

18    4  42 

in. 

Shadow 

Egress 

25    832 

m. 

Transit 

Ingress 

18    5  16 

L 

Transit 

EgrsM 

25    8  59 

L 

Shadow 

Egress 

18    5  56 

ID. 

Transit 

Ingres* 

25    928 

W.— Tliible  at  WMMngton. 
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WASHINGTON  MEAN  TIME. 

OCTOBER. 

UL    Transit 

Egress 

d     h     m     8 

25  13  11 

L 

Transit 

Ingress 

d     h     m     ■ 

28  19  37 

IL    Shadow 

Ingress 

25  19  40 

L 

Shadow 

Egress 

28  20  47 

II.    Transit 

Ingress 

25  22    J 

L 

Transit 

Egress 

28  21  57 

IL    Shadow 

Egress 

25  22  36 

in. 

Eclipse 

Reapp. 

28  22  37  48.8 

II.    Transit 

Egress 

26    056 

III. 

Occult. 

Disapp. 

28  23  46 

I.    Eclipse 

Disapp. 

26    2  52    3.3 

EI. 

Occult. 

Reapp. 

29    3  28 

L    Occult. 

Reapp. 

26    6  19 

n. 

Shadow 

Ingress 

29    857 

IV.    Shadow 

Ingress  W. 

26  14  39 

n. 

Transit 

Ingress 

29  11  21 

IV.    Shadow 

Egress 

26  19  35 

n. 

Shadow 

Egress 

29  11  53 

I.    Shadow 

Ingress 

26  23  58 

u. 

Transit 

Egress  W. 

29  14  16 

L    Transit 

Ingress 

27    1    8 

L 

Eclipse 

Disapp.  W. 

29  15  48  37.8 

IV.    Transit 

Ingress 

27    1  41 

L 

Occult. 

Reapp. 

29  19  17 

L    Shadow 

Egress 

27    2  18 

L 

Shadow 

Ingress 

30  12  55 

L    Transit 

Egress 

27    3  28 

L 

Transit 

Ingress  W. 

^  14    6 

IV.    Transit 

Egress 

27    636 

L 

Shadow 

Egress  W. 

30  15  15 

n.    Eclipse 

Disapp.  W. 

27  13  56    0.9 

L 

Transit 

Egress  W. 

30  16  26 

IL    Occult. 

Reapp. 

27  19  11 

n. 

Eclipse 

Disapp. 

31    3  13  ia6 

L    EcUpse 

Disapp. 

27  21  20  19.8 

n. 

Occult. 

Reapp. 

31    8  31 

L    Occult. 

Reapp. 

28    0  48 

L 

Eclipse 

Disapp. 

31  10  16  53.7 

L    Shadow 

Ingress 

28  18  26 

L 

Occult. 

Reapp.  W. 

31  13  46 

m.    Eclipse 

Disapp. 

28  19    3  58.6 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inyerting  Teleseope, 

I. 

d      /^ 

^ 

IIL 

.-  li 

M 

II. 

•         fzn 

^ 

IV. 

d 

• 

T 

m 

L    Shadow 

Ingress 

NOVEMBER. 

d     h     m     a 

1    723 

n. 

Transit 

Egress 

d     h     m     e 

2    335 

L    Transit 

Ingress 

1    8  35 

L 

Eclipse 

Disapp. 

2    4  45  la^ 

IIL    Shadow 

Ingress 

1    8  47 

L 

Occult. 

Reapp. 

2    8  15 

I.    Shadow 

Egress 

1    9  44 

L 

Shadow 

Ingress 

3    1  51 

L    Transit 

Egress 

1  10  55 

L 

Transit 

Ingress 

3    3    4 

m.    Shadow 

Egress 

1  12  29 

L 

Shadow 

Egress 

3    4  12 

IIL    Transit 

Ingress  W. 

1  13  38 

L 

Transit 

Egress 

3    524 

HI.    Transit 

Egress  W. 

1  17  20 

n. 

Eclipse 

Disapp.  W. 

3  16  31  2L5 

n.    Shadow 

Ingress 

1  22  14 

IL 

Occult. 

Reapp. 

3  21  51 

IL    Transit 

Ingress 

2    0  41 

L 

Eclipse 

Disapp. 

3  23  13  29.0 

IL    Shadow 

Egress 

2    19 

IV. 

Eclipse 

Disapp. 

4   1   6  a4 

W.— Visible  at  Wanhtngtoo. 
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1 
1. 

— J — _— ___— ^— ^ 

NOVEMBER. 

d      h     m      > 

d      h     m      8 

I.    Occult. 

Reapp. 

4    2  44 

I. 

Transit 

Ingress 

11  23  29 

IV.    Eclipse 

Reapp. 

4    5  52  48.6 

I. 

Shadow 

Egress 

12    0  34 

IV.    OcculL 

Disapp.  W. 

4  12  39 

I. 

Transit 

Egress 

12    1  49 

IV.    Occult. 

Reapp.  W. 

4  17  32 

m. 

Eclipse 

Disapp. 

12    2  58  48iJ 

I.    Shadow 

Ingress 

4  20  20 

in. 

Eclipse 

Reapp. 

12    6  32  40.4 

L    Transit 

Ligress 

4  21  33 

in. 

Occult. 

Disapp. 

12    7  57 

I.    Shadow 

Egress 

4  22  41 

IV. 

Shadow 

Ingress 

12    8  36 

III.    Eclipse 

Disapp. 

4  23    1  28.4 

ra. 

Occult 

Reapp. 

12  11  39 

I.    Transit 

Egress 

4  23  53 

IV. 

Shadow 

Egress  W. 

12  13  32 

m.    Eclipse 

Reapp. 

5    2  35  20.0 

II. 

Shadow 

lugress  W, 

12  14    4 

ni.    Occult. 

Disapp. 

5    3  53 

n. 

Transit 

Ingress  W. 

12  16  37 

III.    Occult. 

Reapp. 

5    736 

II. 

Shadow 

Egress  W. 

12  16  59 

II.    Shadow 

lugress 

5  11  31 

n. 

Transit 

Egress 

12  19  31 

n.    Transit 

Ingress  W. 

5  14    0 

I. 

Eclipse 

Disapp. 

12  19  34  50.9 

n.    Shadow 

Egress  W. 

5  14  26 

IV. 

Transit 

Ligress 

12  20  26 

n.    Transit 

Egress  W. 

5  16  54 

I. 

Occult 

Reapp. 

12  23    7 

I.    Eclipse 

Disapp.  W. 

5  17  41  45.9 

IV. 

Transit 

Egress 

13    ]  18 

I.    Occult. 

Reapp. 

5  21  13 

L 

Shadow 

Ingress  W. 

13  16  41 

L    Shadow 

Ingress  W. 

6  14  48 

L 

Transit 

Ingress  W. 

13  17  58 

I.    Transit 

Ingress  W. 

6  16    2 

I. 

Shadow 

Egress 

13  19    2 

L    Shadow 

Egress  W. 

6  17    9 

I. 

Transit 

Egress 

13  20  18 

L    Transit 

Egress  W. 

6  18  22 

n. 

Eclipse 

Disapp. 

14    8  24    6.8 

n.    Eclipse 

Disapp. 

7    5  48  38.4 

n. 

Occult 

Reapp.  W. 

14  13  49 

II.    Occult. 

Reapp. 

7  11  11 

I. 

Eclipse 

Disapp.  W. 

14  14    3    5.2 

I.    Eclipse 

Disapp. 

7  12  10    1.1 

I. 

Occult 

Reapp.  W. 

14  17  36 

L    Occult. 

Reapp.  V\. 

7  15  41 

I. 

Shadow 

Ingress 

15  11  10 

I.    Shadow 

lugress 

8    9  16 

I 

Transit 

Ingress 

15  12  26 

I.    Transit 

Ingress 

8  10  31 

I. 

Shadow 

Egress  W. 

15  13  31 

L    Shadow 

Egress 

8  11  37 

L 

Transit 

Egress  W. 

15  14  46 

in.    Shadow 

Ligress 

8  12  45 

m. 

Shadow 

Ingress  W. 

15  16  43 

I.    Transit 

Egress 

8  12  51 

m. 

Shadow 

Egress 

15  20  26 

m.    Shadow 

Egress  W. 

8  16  28 

m. 

Transit 

Ingress 

15  21  47 

in.    Transit 

Ingress  W. 

8  17  45 

in. 

Transit 

Egress 

16    1  29 

in.    Transit 

Egress 

8  21  27 

n. 

Shadow 

Ingress 

16    3  21 

n.    Shadow 

Ingress 

9    0  48 

IL 

Transit 

Ingress 

16    5  55 

n.    Transit 

Ingress 

9    3  19 

n. 

Shadow 

Egress 

16    6  16 

n.    Shadow 

Egress 

9    343 

I. 

Eclipse 

Disapp. 

16    8  31  22.8 

n.    Transit 

Egress 

9    6  13 

IL 

Transit 

Egress 

16    8  48 

L    Eclipse 

Disapp. 

9    6  38  19.6 

I. 

Occult 

Reapp. 

16  12    4 

L    Occult 

Reapp. 

9  10  10 

I. 

Shadow 

Ingress 

17    5  38 

I.    Shadow 

Ingress 

10    3  45 

I. 

Transit 

Ingress 

17    6  55 

I.    Transit 

Ingress 

10    5    0 

I. 

Shadow 

Egress 

17    7  59 

I.    Shadow 

Egress 

10    6    6 

I. 

Transit 

Egress 

17    9  15 

L    Transit 

Egress 

10    7  20 

n. 

Eclipse 

Disapp. 

17  21  42  21.5 

II.    Eclipse 

Disapp. 

10  19    6  48.4 

I. 

Eclipse 

Disapp. 
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4 

17  23.0 

19 

20    2.8 

4 

2^  17.1 

20 

1  41.9 

6 

11  51.0 

21 

14  327 

6 

17  46.6 

21 

20    9.1 

8 

6  18.5 

23 

9    27 

8 

]2  16.2 

23 

14  36.1 

10 

0  46.1 

25 

3  32.5 

10 

6  45.6 

25 

9    3.1 

11 

19  13.7 

26 

22    2.5 

12 

1  15.1 

27 

3  30.0 

13 

13  41.5 

28 

16  32.5 

13 

19  44.5 

28 

21  56.9 

15 

8    9.2 

30 

11     2.6 

15 

14  13.9 

30 

16  23.8 

SATELLITE   11 

I  • 

i 

h     m 

h     m 

h    in 

h     m 

Jan.      3 

3  22.8 

Jan.     31 

12  217 

Feb.    28 

21  38.3 

Mar.    28 

7  2rt.0 

6 

16  30.3 

Feb.      4 

1  29.9 

Mar.      3 

10  50.1 

31 

20  44ii     1 

10 

5  37.1 

7 

14  38.0 

7 

0    2.4 

April     4 

10    0.8     1 

13 

18  44.7 

11 

3  46.9 

10 

13  15.4 

7 

23  17.9    ! 

17 

7  51.7 

14 

16  55.9 

14 

2  2J).0 

11 

12  35.5 

20 

20  59.4 

18 

6    5.9 

17 

15  42.8 

15 

I  53.6 

24 

10    6.5 

21 

19  16.1 

21 

4  57.4 

18 

15  12.0 

27 

23  14.3 

25 

8  27.1 

24 

18  12.5 

22 

4  31.1 
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WASHINGTON  MEAN  TIME  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 


SATELLITE  II. 


April  25 
21) 

May  2 
6 
9 

13 
.  17 
20 
24 
27 


June 


3] 
3 

7 
10 


h 
17 

7 
20 

9 
23 


n 
50.7 

10.6 
30.8 
51i2 
12.1 


12  33.2 
1  54.(> 

15  16.1 
4  37.9 

17  59.9 

7  22.1 
20  44.5 
10  7.1 
23  29.8 


June  14 
18 
21 
23 

28 


Sept. 


4 

7 
11 
15 

18 

22 
25 
29 


h 
12 

U 
15 

5 
18 


m 
52.7 

15.9 

39.2 

2.7 

26.3 


9  3.3 
22  27.4 
11  51.0 

1  14.7 
14  37.9 

4  1.4 
17  24.4 

6  47.8 


Oct. 


2 

6 

9 

13 

17 


20 
24 
27 
31 
Not.      3 

7 
10 
14 


h 
20 

9 
22 
12 

1 


m 

10.5 
33.5 
55.7 
18.2 
39.9 


15  1.8 
4  22.6 

17  43.9 
7    4.1 

20  24.7 

9  44.2 
23  4.1 
12  22.6 


Nov.  18 
21 
25 
28 

Dec.      2 

5 

9 

12 

16 

20 

23 
37 

30 


h 

1 
14 

4 
17 

6 

20 

9 

22 

11 

1 


m 
41.6 
59.1 
17.2 
33.7 
50.7 

6.2 

36.8 

51.9 

5.3 


14  19.0 

3  30.6 

16  42.4 


SATELLITE   III. 


Jan. 


1 

9 

16 

23 

30 


Feb. 


6 
13 

20 

28 

March  6 

13 


h 

22 

1 

5 

8 
11 

14 

18 

21 

1 

4 


m 
35.6 
51.3 

6.0 
21.1 
37.5 

56.6 
18.5 
45.0 
15.5 

50.4 


8  30.3 


31 


m 


Mar. 

20 

12  15.2 

27 

16    5.4 

April 

3 

19  59^ 

10 

23  58.9 

18 

4    14 

25 

8    7.5 

May 

2 

12  16.9 

9 

16  29.3 

16 

20  45.1 

24 

1     3.1 

5  23.5 


June  7 
14 
21 

28 
Sept.     1 


8 
15 
23 
30 

7 


Oct 


14 


h 
9 
14 
18 
22 
15 


m 
44.9 

7.8 
32.3 
57.9 

4.4 


19  29.8 

23  53.5 

4  15.7 

8  36.3 

12  54.9 

17  11.8 


Oct.     21 

29 

Nov.      5 

12 

19 


Dec. 


26 
3 
11 
18 
25 


h    m 
21  25.6 
1  36.9 
5  44.4 

9  48.1 
13  48.2 


17 

21 

1 

5 

8 


44.4 

36.9 

24.1 

70 

44.7 


SATELLITE   IV. 


Jan.  7 
24 

Feb.  9 
26 

Mar.    14 


h 

16 

6 


m 

15.2 

17.6 

20  39.0 

11  41.4 

3  41.9 


Mar. 

April 

May 

June 


30 
16 

3 
20 

6 


h 
20 
14 
9 
4 
0 


m 
43.9 
41i2 
27.7 
54.3 
49.6 


June    22 

Sept.    15 

Oct.       2 

18 


h 

21 

4 

0 

19 


m 

7.6 

8.3 

17.5 

58.7 


Nov.  4 
21 

Dec.  8 
24 


h    m 
15    5.5 

9  28.3 

2  56.3 

19  25.5 


In  the  following  Tables  x  and  y  are  the  rectangular  coordinates  for  each  Satellite, 
referred  to  the  centre  of  the  primary  and  the  major  and  minor  axes  of  the  apparent 
ellipse  described  by  the  Satellite,  x  is  positive  on  the  east  side  of  the  planet;  negative 
on  the  west  side,     y  is  positive  when  north ;  negative  when  south, 

a/  and  ^  are  the  coordinates  which  correspond  to  a  constant  value  of  the  major  axis 
and  maximum  value  of  the  minor  axis,  as  seen  from  the  sun  at  its  mean  distance. 

The  factors  by  which  a/  and  y'  must  be  multiplied  to  obtain  the  coordinates  x  and 
y  at  any  time,  are  given  for  each  Satellite  on  pages  482-483. 

p  is  the  inclination  of  the  minor  axis  of  the  apparent  ellipse  to  the  circle  of  declina- 
tion ;  reckoned  from  the  norths  -|-  towards  the  east. 


mm 


MMi 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE  DESCRIBED  BY  THE 
SATELLITE,  AND  FOR  THE  MEAN  DISTANCE  OF  JUPITER 
FROM  THE  SUN,  FOR  THE  TIME  (<)  AFTER  GEO- 
CENTRIC SUPERIOR  CONJUNCTION. 


SATELLITE   I. 


d  h    m 

0  0     0 

0  0  20 

0  0  40 

0  10 

0  1  20 

0  1  40 


0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 


2  0 
2  20 

2  40 

3  0 
3  20 
3  40 


0  4    0 

0  4  20 

0  4  40 

0  5    0 

0  5  20 

0  5  40 


6 
6 
6 

7 
7 
7 


0 
20 
40 

0 
20 
40 


8  0 
a  20 

8  40 

9  0 
9  20 
9  40 


0  10  0 
0  10  20 
0  10  40 
0  11  0 
0  11  20 
0  11  40 

0  12  0 
0  12  20 
0  12  40 
0  13  0 
0  13  20 
0  13  40 

0  14  0 
0  14  20 
0  14  40 


// 


+  0.0 
5.4 
10.8 
16.1 
21.4 
26.6 

+  31.8 
36.9 
42.0 
46.9 
51.7 
56.4 

+  60.9 
65.3 
69.5 
73.6 
77.5 
81.2 

+  84.7 
88.0 
91.1 
94.0 
96.6 
99.0 

+101.1 
103.0 
104.7 
106.1 
107.3 
108.1 

+108.7 
109.1 
109.1 
109.0 
108.6 
107.9 

+106.9 
105.7 
104.2 
102.5 
100.5 
98.0 

+  95.8 

93.1 

+  90^ 


n 


+ 
+ 


6.6 
6.6 
6.6 
6.6 
6.5 
6.4 

6.3 
6.2 
6.1 
6.0 

5.8 
5.7 

5.5 
5.3 
5.1 
4.9 
4.7 
4.4 

4.2 

3.9 
3.7 
3.4 

3.1 
2.8 

2.5 
2.2 
1.9 
1.6 
1.3 
0.9 

0.6 
0.3 
0.1 
0.4 
0.7 
1.0 

1.3 
1.7 
2.0 
2.3 
2.6 
2.9 

3.2 
3.5 
3.7 


d     h    m 
0  15    0 

0  15  20 
0  15  40 
0  16  0 
0  16  20 
0  16  40 

0  17  0 
0  17  20 
0  17  40 
0  18  0 
0  18  20 
0  18  40 

0  19  0 
0  19  20 
0  19  40 
0  20  0 
0  20  20 
6  20  40 

0  21  0 
0  21  20 
0  21  40 
0  22  0 
0  22  20 
0  22  40 

0  23  0 
0  23  20 

0  23  40 
10    0 

1  0  20 
1    0  40 


«' 


1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 


1  0 
1  20 

1  40 

2  0 
2  20 

2  40 

3  0 
3  20 

3  40 

4  0 
4  20 
4  40 


15  0 
1  5  20 
1    5  40 


ii 


87.1 
83.7 
80.1 
76.4 
72.5 
68.4 

>  64.1 
59.6 
55.0 
50.3 
45.5 
40.5 

35.5 
30.4 
25.2 
19.9 
14.6 
9iS 

3.8 

1.5 

6.9 

12.3 

17.6 

22.9 

.  28.1 
33.3 
38.4 
43.4 
48.3 
53.1 

.  57.7 
62.2 
66.6 

70.8 
74.8 
78.6 

.  82iS 
85.6 

91.9 
94.7 
97.3 

.  99.6 
101.7 
-103.5 


4.0 
4.3 
4.5 
4.7 
5.0 
5.2 

5.4 
5.5 
5.7 
5.9 
6.0 
6.1 

6.3 
6.4 
6.4 
6.5 
6.6 
6.6 

6.6 
6.6 
6.6 
6.6 
6.5 
6.5 

6.4 
6.3 
6.2 
6.1 
5.9 
5.8 

5.6 
hA 
5.2 

5.0 
4.8 
4.6 

4.4 
4.1 
3.8 
3.6 
3.3 
3.0 

2.7 
2.4 

2.1 


h 

6 
6 
6 
7 

7 
7 


m 
0 
20 
40 
0 
20 
40 


8  0 
8  20 

8  40 

9  0 
9  20 
9  40 

10  0 
10  20 

10  40 

11  0 
11  20 

11  40 

12  0 
12  20 

12  40 

13  0 
13  20 

13  40 

14  0 
14  20 

14  40 

15  0 
15  20 

15  40 

16  0 
16  20 

16  40 

17  0 
17  20 

17  40 

18  0 
18  20 

18  40 

19  0 
19  20 
19  40 


1  20    0 


II 


—105.1 
106.4 
107.5 
108.3 
108.8 
109.1 

—109.1 
108.9 
108.4 
107.6 
106.6 
105.3 

—103.8 
102.0 
99.9 
97.6 
95.1 
92.3 

—  89.3 
86.1 
82.7 
79.1 
75.3 
71.3 

—  67.1 
62.8 
58.3 
53.7 
49.0 
44.1 

—  39.1 
34.0 
28.9 
23.7 
18.4 
13.0 

—  7.7 

—  2.3 
+    3.1 

8.5 
13.8 
19.1 

+  24.4 


—  1.8 
1.5 
1.2 
0.8 
0.5 

—  0.2 

+  0.1 
0.5 
03 
1.1 
1.4 
1.8 

+  2.1 
2.4 
2.7 
3.0 
3.3 
3.5 

+  33 
4.1 
4.3 

4.6 
4.8 
5.0 

+  5Ji 
5.4 
5.6 
5.8 
5.9 
6.1 

+  6i{ 
6.3 
6.4 
6.5 
6.5 
6.6 

+  6j6 
6.6 
6.6 
6.6 
6.6 
6.5 

+  6.5 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

. . . .  .1      ■ 

1 

SATELLITE   II. 

i 

1 

1 

II 

t 

tf 

II 

^ 

r 

x' 

rf 

d    b    m 

II 

d    h    m 

1 

d    b  m 

// 

II 

0    0    0 

+    0.0 

+12.2 

16    0 

+139.5 

—  7.3 

2  12    0 

—166.4 

—  3.5 

0    0  40 

8.5 

12.2 

1     6  40 

134ii 

7.7 

2  12  40 

168.6 

2.9 

0    1  20 

17.0 

12.1 

1     7  20 

128.6 

8.2 

2  13  20 

170.4 

2.3 

0    2    0 

25.5 

12.1 

18    0 

122.7 

8.6 

2  14    0 

171.9 

18 

0    2  40 

33.9 

12.0 

1    8  40 

116.5 

9.0 

2  14  40 

173.0 

15 

0    3  20 

42.2 

11.8 

1    9  20 

110.1 

9.4 

2  15  20 

173.6 

-  0.6 

0    4    0 

+  50.5 

+11.7 

1  10    0 

+103.4 

—  9.8 

2  16    0 

—173.8 

0.0 

0    4  40 

58.6 

11.5 

1  10  40 

96.4 

10.1 

2  16  40 

173.6 

+  0.6 

0    5  20 

66.5 

11.3 

1  11  20 

89.2 

10.5 

2  17  20 

172.9 

15 

0    6    0 

74.3 

11.0 

1  12    0 

81.7 

10.8 

2  18    0 

171.8 

1.8 

0    6  40 

81.9 

10.8 

1  12  40 

74.1 

11.0 

2  18  40 

170.3 

2.4 

0    720 

89.4 

10.5 

1  13  20 

66.3 

11.3 

2  19  20 

168.4 

3.0 

0    8    0 

+  96.6 

+10.1 

• 
1  14    0 

+  58.3 

—11.5 

2  20    0 

-1665 

+  3.5 

0    8  40 

103.6 

9.8 

1  14  40 

50.2 

11.7 

2  20  40 

163.5 

4.1 

0    9  20 

110.3 

9.4 

1  15  20 

42.0 

11.8 

2  21  20 

160.4 

4.7 

0  10    0 

116.7 

9.0 

1  16    0 

33.7 

12.0 

222    0 

156.9 

5.2 

0  to  40 

122.9 

8.6 

1  16  40 

25.3 

12.1 

2  22  40 

15.3.0 

5.8 

0  11  20 

• 

128.8 

8.2 

1  17  20 

16.8 

12.1 

223  20 

148.8 

6.3 

0  12    0 

+134.4 

+  7.7 

1  18    0 

+    8.3 

-125 

3    0    0 

—1445 

+  6.8 

0  12  40 

139.6 

'     7.3 

1  18  40 

—    0.2 

12.2 

3    0  40 

139.3 

7.3 

0  13  20 

144.5 

6.8 

1  19  20 

8.8 

125 

3    1  20 

134.1 

lA 

* 

0  14    0 

149.0 

6.3 

1  20    0 

17.3 

12.1 

3    2    0 

128.5 

85 

0  14  40 

153i2 

5.7 

1  20  40 

25.7 

12.1 

3    2  40 

122.6 

8.6 

0  15  20. 

157.0 

55 

1  21  20 

34.1 

12.0 

3    3  20 

116.4 

9.0 

0  16    0 

+160.5 

+  4.7 

1  22    0 

^  42.4 

-11.8 

3    4    0 

—109.9 

+  9.4 

0  16  40 

163.6 

4.1 

1  22  40 

50.6 

11.7 

3    4  40 

103.1 

9.8 

0  17  20 

166.3 

35 

1  23  20 

58.7 

11.5 

3    5  20 

96.1 

10.1 

0  18    0  , 

166.6 

3.0 

2    0    0 

66.7 

11.3 

3    6    0 

88.9 

10.5 

0  18  40  ; 

170.5 

2.4 

2    0  40 

74.5 

11.0 

3    6  40 

81.5 

10.8 

0  19  20 

171.9 

1.8 

2    1  20 

82.1 

10.7 

3    7  20 

73.9 

11.0 

0  20    0 

+172.9 

+  li2 

2    2    0 

—  89.5 

-10.4 

3    8    0 

-  66.1 

+11.3 

0  20  40 

173.6 

+  0.6 

2    2  40 

96.7 

10.1 

3    8  40 

58.1 

11.5 

0  21  20 

173.8 

0.0 

2    3  20 

103.7 

9.8 

3    9  20 

50.0 

11.7 

0  22    0 

173.6 

—  0j6 

2    4    0 

110.4 

9.4 

3  10    0 

41.8 

11.8 

0  22  40 

172.9 

1.2 

2    4  40 

116.8 

9.0 

3  10  40 

33.5 

12.0 

0  23  20 

171.8 

1.8 

2    5  20 

123.0 

8£ 

3  11  20 

25.1 

12.1 

10    0 

+170.4 

—  2.4 

2    6    0 

-128.9 

-  85 

3  12    0 

-  16.6 

+12.1 

1    0  40 

168.5 

3.0 

2    6  40 

134.5 

7.7 

3  12  40 

—    8.1 

125 

1    1  20 

166.2 

3.5 

2    7  20 

139.7 

75 

3  13  20 

+    0.4 

125 

12    0 

163.5 

4J 

2    8    0 

144.6 

6.7 

3  14    0 

9.0 

125 

1    2  40 

160.4 

4-7 

2    8  40 

149.1 

65 

3  14  40 

17.5 

UA 

1    3  20 

157.0 

5.2 

2    9  20 

153.3 

5.7 

3  15  20 

26.0 

1^1 

14    0 

+153.2 

—  5.8 

2  10    0 

—157.1 

—  55 

3  16    0 

+  34.4 

+12.0 

• 

1    4  40 

149.0 

6.3 

2  10  40 

160.6 

46 

1 

i 

1 

< 

1    5  20 

+144.4 

—  6.8 

2  11  20 

—163.7 

1 

—  4.1 

1 

\     1 
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CO(>RDINAT£S  IN  THE  MEAN  APPARENT  FJJJPSE. 

« 

SATELLITE   HI. 

( 

y 

t 

z' 

»' 

( 

z' 

»' 

d     h    m 

// 

// 

d     h    m 

// 

It 

d     h    m 

n 

II 

0     0     0 

+    0.0 

+17.4 

2  12    0 

+225.4 

—10.1 

5     0    0 

—262.3 

-5.6 

0    1  20 

13.5 

17.4 

2  13  20 

217.3 

10.8 

5     120 

266.4 

4.8 

0    2  40 

26.9 

17.3 

2  14  40 

208.6 

11.5 

5    2  40 

269.8 

4.0 

0    4    0 

40.3 

17.2 

2  16    0 

199.5 

12.1 

5    4    0 

272.6 

3J!« 

0    5  20 

53.6 

17.J 

2  17  20 

189.9 

12.7 

5    5  20 

274.7 

2.3 

0    6  40 

66.8 

16.9 

2  18  40 

179.9 

13.3 

5    6  40 

276.2 

li> 

0    8    0 

+  79.8 

+16.7 

2  20    0 

+169.4 

—13.8 

5    8    0 

—277.0 

—  0.6 

0    t>20 

92.7 

16.4 

2  21  20 

158.5 

14.3 

5    9  20 

277.2 

+  OiJ 

• 

0  10  40 

105.3 

16.1 

2  22  40 

147.2 

14.8 

5  10  40 

276.7 

1.1 

0  12    0 

117.6 

15.8 

3    0    0 

135.6 

15.2 

5  12    0 

275.5 

1.9 

0  13  20 

129.7 

15.4 

3    1  20 

123.7 

15.6 

5  13  20 

273.7 

2.7 

0  14  40 

141.? 

15.0 

3    2  40 

111.5 

16.0 

5  14  40 

271.2 

3.6 

* 

0  16    0 

+153.0 

+14.5 

3    4    0 

■ 

+  99.0 

—16.3 

5  16    0 

—268.1 

+  4.4 

0  17  20 

164.1 

14.0 

3    5  20 

86.3 

16.6 

5  17  20 

264.4 

5.2 

0  18  40 

174.7 

13.5 

3    6  40 

73.3 

16.8 

5  18  40 

260.1 

.6.0 

0  20    0 

184.9 

13.0 

3    8    0 

60.2 

17.0 

5  20    0 

255.1 

6.8 

0  21  20 

194.7 

12.4 

3    9  20 

47.0 

17.2 

5  21  20 

249.5 

7.6 

0  22  40 

204.1 

11.8 

3  10  40 

33.6 

17.3 

5  22  40 

243.3 

8.3 

1     0    0 

+213.0 

+11.1 

3  12    0 

+  2a2 

-17.4 

6    0    0 

-236.6 

+  9.1 

1     1  20 

221.4 

10.5 

3  13  20 

+    6.7 

17.4 

6    1  20 

229.3 

9.8 

1     2  40 

229.3 

9.8 

3  14  40 

—    6.8 

17.4 

6    2  40 

221.4 

10.5 

14    0 

236.6 

9.1 

3  16    0 

20.3 

17.4 

6    4    0 

213.0 

11.1 

1    5  20 

'  243.3 

8.3 

3  17  20 

33.7 

17.3 

6    5  20 

204.1 

11.8 

1    6  40 

249.5 

7.6 

3  18  40 

47.1 

17.2 

6    6  40 

194.7 

12.4 

• 

1     8    0 

+255.1 

+  6.8 

3  20    0 

—  60.3 

-.17.0 

6    8    0 

-184*9 

+13.0 

1    9  20 

260.0 

6.0 

3  21  20 

73.4 

•     16.8 

6    9  20 

174.7 

13.5 

1  10  40 

264.3 

5.2 

3  22  40 

86.3 

16.6 

6  10  40 

164.1 

14.0 

1  12    0 

268.0 

4.4 

4    0    0 

99.0 

16.3 

6  12    0 

153.0 

14.5 

1  13  20 

271.1 

3.6 

4     1  20 

111.5 

16.0 

6  13  20 

141.5 

15.0 

1  14  40 

273.6 

2.7 

4    2  40 

123.7 

15.6 

6  14  40 

129.7 

15.4 

1  16    0 

+275.5 

+  1.9 

4    4    0 

—135.7 

—15.2 

6  16    0 

—117.6 

+15.8 

1  17  20 

276.7 

1.1 

4    5  20 

147.2 

14.8 

6  17  20 

105.2 

16.1 

1  18  40 

277.2 

+  0.2 

4    6  40 

158.4 

.     143 

6  18  40 

92.6 

16.4 

1  20    0 

277.0 

^  0.6 

4    8    0. 

169.3 

13.8 

6  20    0 

79.8 

16.7 

1  21  20 

276.2 

1.5 

4    9  20 

179.8 

13.3 

6  21  20 

66.8  ' 

16.9 

1  22  40 

274.7 

2.3 

4  10  40 

189.9 

12.7 

6  22  40 

53.6 

17.1 

2    0    0 

+272.6 

—  3.2 

4  12    0 

—199.5 

—12.1 

7    0    0 

—  4a3 

+17.2 

2    1  20 

269.8 

4.0 

4  13  20 

208.6 

11.5 

7    1  20 

26.9 

17.3 

2    2  40 

266.4 

4.8 

4  14  40 

217.3 

10.8 

7    2  40 

—  13.4 

17.4 

2    4    0 

262.3 

5.6 

4  16    0 

225.5 

10.1 

7    4    0 

+    0.1 

174 

2    5  20 

257.6 

6.4 

4  17  20 

233.1 

9.4 

7    5  20 

13.6 

17.4 

2    6  40 

252.3 

7.2 

4  18  40 

240.1 

8.7 

7    6  40 

27.0 

17.3 

2    8    0 

+246.4 

—  8.0 

4  20    0 

—246.5 

—  8.0 

7    8    0 

+  40.4 

+17J2 

2    9  20 

240.0 

8.7 

4  21  20 

252.3 

7.2 

2  10  40 

1 

+233.0 

—  9.4 

4  22  40 

—257.6 

—  6.4 
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0 

COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

• 

SATELLITE   IV. 

( 

x' 

y' 

t 

i' 

y' 

t 

X' 

y' 

d    h 

// 

// 

d     h 

// 

// 

d     h 

// 

II 

0    0 

+    0.0 

+34.8 

5  18 

+406i2 

—19.3 

11  12 

—449.0 

—13.5 

0    3 

22.8 

34.8 

5  21 

393.1 

20.6 

11  15 

457.4 

12.0 

0    6 

45.6 

34.7 

6    0 

379.2 

21.9 

11  18 

464.8 

10.5 

0    9 

68.3 

34.5 

6    3 

364.4 

23.1 

11  21 

4715 

8.9 

0  12 

90.9 

34i2 

6    6 

348.8 

24.3 

12    0 

476.5 

7.3 

0  15 

113.2 

33.9 

6    9 

332.5 

25.5 

12    3 

Ama 

5.7 

0  18 

+135.3 

+33.5 

6  12 

+315.4 

-26.6 

12    6 

—484.0 

—  4.1 

0  21 

157.1 

33.0 

6  15 

297.6 

27.6 

12    9 

4865 

2.5 

1    0 

178.5 

32.4 

6  18 

2795 

28.5 

12  12 

487.3 

—  0.8 

1    3 

199.6 

31.8 

6  21 

260iJ 

29.4 

12  15 

487.3 

+  0.8 

1    6 

220.3 

31.1 

7    0 

240.6 

30.3 

12  18 

486.3 

2.4 

1    9 

240.4 

30.3 

7    3 

220.5 

31.1 

12  21 

4845 

4.0 

1  12 

+260.0 

+29.5 

7    6 

+199.9 

—31.8 

13    U 

—480.9 

+  5.7 

1  15 

279.0 

28.6 

7    9 

178.8 

32.4 

13    3 

476.6 

7.3 

1  18 

297.4 

27.6 

7  12 

157.4 

33.0 

13"  6 

471.3 

8.9 

1  21 

3J5.2 

26.6 

7  15 

135.6 

33.5 

13    9 

465.0 

10.5 

2    0 

332.3 

25.5 

7  18 

113.5 

33.9 

13  12 

457.6 

12.0 

2    3 

348.6 

24.3 

7  21 

91 J2 

34.2 

13  15 

449.3 

13.5 

2    6 

+364.1 

+23.1 

8    0 

+  68.7 

-34.5 

13  18 

—440.0 

+15.0 

2    9 

378.9 

21.9 

8    3 

46.0 

34.7 

12  21 

429.7 

16.4 

2  12 

392.9 

20.6 

8    6 

23.2 

34.8 

14    0 

418.5 

17.8 

2  15 

406.0 

19.3 

8    9 

+    0.3 

34.8 

14    3 

406.3 

195 

2  18 

418.2 

17.9 

8  12 

—  22.5 

34.8 

14    6 

3935 

20.6 

2  21 

429.5 

16.5 

8  15 

45.3 

34.7 

14    9 

379.3 

21.9 

3    0 

+430.8 

+15.0 

8  18 

—  68.0 

—34.5 

14  12 

+364.6 

+23.1 

3    3 

449.1 

13.5 

8  21 

90.5 

34.2 

14  15 

349.1 

24.3 

3    6 

457.5 

•     12.0 

9    0 

112.9 

33.9 

14  18 

332.8 

25.4 

3    9 

464.9 

10.5 

9    3 

135.0 

33  J3 

14  21 

315.7 

26.5 

3  12 

471.3 

8.9 

^    6 

156.8 

33.0 

15    0 

298.0 

27.5 

3  15 

476.6 

7.3 

9    9 

178.2 

32.4 

15    3 

279.6 

28.5 

3  18 

+480.8 

+  5.7 

9  12 

—199.3 

—31.8 

15    6 

-260.5 

+29.4 

3  21 

484.0 

4.1 

9  15 

220.0 

31.1 

15    9 

240.9 

30.3 

4    0 

486J2 

2.5 

9  18 

240.1 

30.3 

15  12 

220.8 

31.1 

4    3 

487.3 

+  0.8 

9  21 

259.7 

29.5 

15  15 

2005 

31.8 

4    6 

487.3 

—  0.8 

10    0 

278.7 

28.6 

15  18 

1795 

32.4 

4    9 

486.3 

2.4 

10    3 

297.2 

27.6 

15  21 

167.7 

33.0 

4  YH 

+484^2 

^  4.1 

10    6 

—315.0 

-26.6 

16    0 

-136.9 

+33.5 

4  15 

480.9 

5.7 

10    9 

332.1 

25.5 

16    3 

113.8 

33.9 

4  18 

476.6 

7.3 

10  12 

348.4 

24.4 

16    6 

91.5 

345 

4  91 

471.3 

8.9 

10  15 

363.9 

23.2 

16    9 

69.0 

34.5 

5    0 

465.0 

10.4 

10  18 

378.7 

21  i) 

16  12 

46.3 

34.7 

5    3 

457.7 

12.0 

10  21 

392.7 

20.6 

16  15 

23.5 

34.8 

5    6 

+449.3 

—13.5 

11    0 

—405.8 

—19.3 

16  18 

—    0.6 

+34.8 

5    9 

439.9 

15.0 

11    3 

418.0 

17.9 

16  21 

+  225 

34.8 

5  12 

429.6 

16.4 

11    6 

429.3 

16.5 

17    0 

+  45.0 

+34.7 

5  ]5 

+418.4 

—17.9 

11    9 

—439.6 

—15.0 
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SATELLITE   I. 

AT  OEOOENTRIG  SUPERIOR 

AT  TIME  OF 

AT  GEOCENTRIC  SUPERIOBIAT  TIME  OF  I 

Date, 
1872. 

( 

CONJUNCTION. 

ECLIPSE. 

Date. 
1872. 

CONJUNCTION. 

ECLIPSE. 

Factor 

Factor 

Factor 

Factor 

for  2*. 

fory'. 

P' 

z. 

9- 

for  a/. 

torf. 

P' 

X. 

9' 

Jan.     I 

Ii214 

+0.332 

+ll  4/0 

«2fl 

+a 

June    4 

0.870 

+0.191 

+1I  3:/.5 

+3« 

+i' 

8 

1.220 

0.336 

12  22.1 

—25 

2 

11 

0.859 

0.178 

14    3.9 

27 

1 

15 

1^222 

0.340 

11  59.2 

18 

0.850 

0.164 

14  35.9 

25 

1 

22 

1.220 

0.344 

11  36.1 

+25 

2 

26 

0.842 

0.150 

15    8.1 

+23 

1 

29 

1.212 

0.346 

11  13.8 

29 

2 

Sept.   1 

0.834 

+0.010 

19  51.0 

—22 

0 

Feb.    5 

1.200 

+0.346 

+10  53.0 

+32 

+2 

8 

0.840 

—0.006 

+20  15.3 

—23 

+0 

12 

1.185 

0.346 

10  34.4 

34 

2 

15 

0.848 

0.023 

20  38.1 

25 

—0 

19 

1.167 

0.344 

10  18.8 

36 

2 

22 

0.857 

0.040 

20  59.4 

26 

0 

26 

1.147 

0.340 

10    6.9 

38 

2 

29 

0.867 

0.057 

21  19.1 

28 

0 

Mar.    4 

1.125 

0.334 

9  59.9 

39 

2 

Oct.    6 

0.879 

0.074 

21  37.2 

29 

0 

11 

1.101 

+0.327 

+  9  55.0 

+40 

+2 

13 

0.892 

—0.092 

+21  53.6 

—31 

.^J 

18 

1.077 

0.319 

9  55.1 

40 

2 

20 

0.907 

0.110 

22    8.3 

32 

25 

1.053 

0.311 

9  59.4 

39 

2 

27 

0.923 

0.128 

22  21.4 

34 

Apr.    2 

1.029 

0.301 

10    7.7 

39 

2 

Nov.    4 

0.941 

0.146 

22  32.8 

35 

9 

1.007 

0.290 

10  19.7 

39 

2 

11 

0.960 

0.165 

22  42.5 

36 

16 

0.986 

0.279 

10  35.1 

38 

2 

18 

0.980 

0.183 

22  50.5 

37 

23 

0.965 

+0.267 

+10  63.7 

+37 

+2 

25 

1.001 

—0.201 

+22  56.7 

—38 

1 

30 

0.946 

0.255 

11  15.2 

35 

2 

Dec.    2 

1.023 

0.218 

23    1.1 

38 

May    7 

0.928 

0.243 

11  39.1 

34 

2 

9 

1.045 

0.235 

23    3.9 

38 

14 

0.911 

0.230 

12    5.1 

33 

1 

16 

1.068 

Oi250 

23    4.9 

38 

2 

21 

0.896 

0.217 

12  82.9 

31 

1 

23 

1.090 

0.264 

23    4.1 

38 

2 

28 

0.882 

+0.204 

+13    2.2 

+30 

+1 

30 

1.111 

—0.276 

+23    1.5 

—37 

—2 

SATELLITE   II. 

ATGEC 

>CBNTRIC 

}  SfTPBRIOB 

ATTD 

fEOF 

AT  GEOCENTRIC 

}  8UPERI0B 

AT  TIME  OF 

Date. 
1872. 

< 

JONJUNCI 

nON. 

ECLIl 

PSE. 

Date. 
1872. 

CONJUNC: 

riON. 

ECTJPSE. 

Factor 

Factor 

Factor 

Factor 

for**. 

fory'. 

P' 

X, 

forx'. 

forf*. 

P" 

c 

9' 

Jan.     3 

1517 

+0.195 

+lS  5^.5 

-3* 

June    7 

0.866 

• 

+0.086 

+lS  59'.1 

+351 

+1' 

10 

li221 

0.200 

12  33.1 

—27 

2 

14 

0.856 

0.074 

14  30.2 

32 

1 

17 

1.222 

0.204 

12  10.5 

+24 

2 

21 

0.847 

0.061 

15    1.7 

29 

1 

24 

1.219 

0.207 

11  47.9 

30 

2 

28 

0.840 

+0.048 

15  33.5 

+27 

+1 

31 

1.209 

0.210 

11  25.8 

35 

2 

Sept.  4 

0.836 

—0.084 

20    7.6 

—27 

—1 

Feb.    7 

1.196 

+0.213 

+11    5.7 

+40 

+2 

11 

0.843 

—0.099 

+20  30.6 

—29 

—1 

14 

1.180 

0.214 

10  48.1 

44 

2 

18 

0.851 

0.115 

20  52.1 

32 

1 

21 

1.161 

0.213 

10  33.5 

47 

2 

25 

0.861 

0.131 

21  12.0 

34 

2 

28 

1.140 

0.211 

10  23.0 

49 

2 

Oct.     2 

0.872 

0.148 

21  30.4 

37 

2 

Mar.    7 

1.117 

0.208 

10  16.4 

51 

2 

9 

0.885 

0.165 

21  47.2 

39 

2 

14 

1.093 

+OJ203 

+10  13.5 

+52 

+2 

17 

0.899 

—0.182 

+22    2.3 

—41 

2 

21 

1.070 

0.197 

10  15J2 

52 

2 

!           24 

0.915 

0.199 

23  15.8 

43 

2 

28 

1.046 

0.190 

10  20.5 

52 

2 

31 

0.932 

0.217 

22  27  7 

45 

3 

Apr.    4 

1.023 

0.182 

10  29.8 

52 

2 

Nov.    7 

0.950 

0.235 

22  37.6 

47 

3 

^     11 

1.000 

0.173 

10  42.9 

51 

2 

14 

0.969 

0.253 

22  46M 

49 

3 

18 

0.978 

0.164 

10  59.4 

49 

2 

21 

0.990 

OiWl 

22  53.0 

50 

3 

25 

0.958 

+0.154 

+11  18.7 

+47 

2 

28 

1.012 

—0.289 

+22  58.0 

—51 

—3 

May    2 

0.939 

0.144 

11  40.7 

45 

2 

Dec.    5 

1.034 

0.306 

23    1.4 

51 

4 

9 

0.922 

0.133 

12    5.1 

43 

2 

12 

1.056 

0.322 

23    3.1 

51 

4 

17 

0.906 

0.122 

12  31 .5 

41 

1 

20 

1.078 

0.337 

23    3.1 

50 

4 

24 

0.891 

O.UO 

12  59.5 

39 

1 

27 

I.IOO 

—0.351 

+23.  1.4 

—49 

—4 

31 

0.878 

+0.098 

+13  28.8 1  +37 

1 

1 

1 
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SATELLITE   III. 

AT  QEOCENTBIG  SUPB- 

AT  TIME  OF 

AT  6E0CEKTBI0  BUPE- 

AT  TIME  OF 

Date» 
1872. 

RIOR  CONJUNCTION. 

ECUPSE. 

Date. 
1872. 

BIOB  CONJUNCTION. 

ECLIPSE. 

Factor 
for  xf 

Factor 
fory*. 

P- 

DIa. 

Beap. 

Factor 

Factor 
fory*. 

p. 

Dii. 

Beap.    1 

z. 

IS 

// 

X. 

tl 

z. 

9' 

Jan.   1 

1.215 

+0.381 

+1§  33.2 

^ 

June  7 

0.866 

+0.225 

+1§  3^.8 

II 

Uk 

4 

9 

1.221 

0.386 

12  10.7 

-28 

7 

14 

0.856 

0.212 

14    9.0 

43 

4 

16 

li222 

0.389 

11  47.4 

-|22 

+7 

21 

0.847 

0.199 

14  41.8 

39 

3 

23 

1.218 

0.390 

11  24.0 

31 

7 

28 

0.839 

0.185 

15  15.0 

35 

3 

30 

1.210 

0.391 

11     1.4 

39 

7 

Sept.  1 

0.834 

0.060 

19  48.8 

-32 

+1 

Feb.  6 

1.197 

+0.390 

+10  40.6 

+47 

+7 

8 

0.840 

+0.045 

+20  13.8 

-36 

+1 

13 

1.181 

0.388 

10  22i2 

54 

7 

16 

0.848 

0.029 

20  37.1 

40 

0 

20 

1.162 

0.384 

10    7.0 

♦21 

+7 

60 

7 

23 

0.857 

+0.013 

20  58.8 

43 

+0 

.  28 

1.142 

0.379 

9  55.7 

26 

7 

65 

7 

30 

0.868 

—0.003 

21  19.0 

47 

-0 

-16 

-0 

Mar.  6 

1.120 

0.372 

9  48.4 

30 

6 

68 

6 

Oct.  7 

0.880 

0.019 

21  37.4 

50 

0 

20 

0 

13 

1.096 

+0.364 

+  9  45.3 

+33 

+6 

+70 

46 

14 

0.894 

—0.035 

+21  54i2 

-54 

-1 

23 

-1 

20 

1.072 

0.355 

9  46.5 

35 

^ 

71 

6 

21 

0iH)9 

0.051 

22    ^51 

58 

1 

26 

1 

27 

1.048 

0.345 

9  51.9 

36 

6 

72 

6 

29 

0.926 

0.068 

22  22.6 

61 

1 

28 

1 

Apr.  3 

1.025 

0.335 

10    1.3 

36 

6 

71 

6 

Nov.  5 

0.944 

0.085 

22  34.1 

64 

1 

30 

1 

11 

1.002 

.     0.324 

10  14.4 

36 

6 

70 

6 

12 

0.964 

0.102 

22  43.7 

66 

2 

32 

2 

18 

0.980 

0.312 

10  31.0 

35 

5 

68 

5 

19 

0.985 

0.119 

22  51.6 

68 

2 

33 

2 

25 

0.960 

+0.300 

+10  51.0 

f33 

45 

4«6 

+5 

26 

1.006 

— 0J36 

+22  57.7 

-69 

-2-33 

-2 

May  2 

0.941 

0.288 

11  13.8 

31 

5 

63 

5 

Dec.  3 

1.028 

0.150 

23    2.0 

69 

3 

33 

3 

9 

0.923 

0.276 

11  38.8 

28 

5 

60 

5 

11 

1X)51 

0.165 

23    4.5 

69 

3 

32 

3 

16 

0.907 

Oii64 

12    6.0 

25 

5 

57 

5 

18 

1.073 

0178 

23    5.1 

68 

3 

30 

3 

24 

0.892 

0J351 

12  35.0 

22 

4  53 

4 

25 

1.095 

-0J90 

+23    3.8 

-66 

-3-57 

-3 

31 

0.878 

+0.238 

+13    5.4 

1.19 

+4+50 

+4 

SATELLITE   IV. 

. 

AT  GEOOBNTBIO  SURE- 

AT  tIMB  OF 

AT  GEOCENTBIC  SUPE- 

AT 

TIME  OF 

Date. 
1872. 

BIOB  CONJUNCTION. 

ECLIPSE. 

Date. 
1872. 

BIOB  CONJUNCTION. 

ECniPSE.        1 

Factor 

Factor 

Dig. 

Heap. 

Factor 

Factor 

Dlfl.     1 

Beap.    1 

Tors'. 

fory*. 

!*• 

forx'. 
0.868 

fory*. 

P- 

1 

X. 

4i 

z. 

f- 

X, 

y- 

z. 

9' 
4« 

Jan.   7 

1.220 

+0.306 

+iS  i.6 

-:1k 

// 

11 

June  6 

+0.179  - 

f  i§  lio 

/h 

24 

1.217 

0.310 

11    9.6 

+40 

+11 

22 

0.846 

0.155 

14  32.5 

h25 

5 

455 

5 

Feb.  9 

1.191 

0.308 

10  20.7 

rf36 

+11 

73 

n 

Sept.l5 

0.847 

+0.024 

20  23.4 

-58 

4l 

-27 

4l 

26 

1.147 

0.300 

9  46.8 

61 

10 

97 

10 

Oct.   2 

0.871 

—0.006 

21    9.8 

74 

^ 

42 

-0 

Mar.l4 

1.093 

0.286 

9  34.2 

75 

10 

110 

10 

18 

0.903 

0,037 

21  49.3 

88 

1 

55 

1 

30 

1.037 

+Oi268 

+  9  44.5 

f79 

9 

113 

+  9 

Not.  4 

0.943 

—0.069- 

f 22  19.4 

.100 

-2 

-66 

-2 

Apr.  16 

0.984 

0iM7 

10  16.0 

76 

9 

108 

9 

21 

0.989 

0.102 

22  39.7 

106 

3 

72 

3 

May  3 

0.938 

0.225 

11    5.1 

67 

8 

99 

8 

Dec.  .8 

1.041 

0.133 

22  50.0 

107 

5 

71 

5 

20 

0.899 

+osm 

+12    7.4 

♦55 

+  7 

+87 

+  7 

24 

1.093 

—0.159  - 

f  22  50.3 

rl02 

-5 

-63 

-5 

•  ♦             •  ■                            '              4 

• 

1 

« 
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THE  APPARENT  ELEMENTS  OF  SATURN'S  RING. 


Washington 
Mean  Noon. 


Jan.        1 

21 

Feb,      10 

March     1 

21 


April 

May 
June 


July 

Aug. 

Sept 
Oct 


Nov. 
Dec. 


10 
30 
20 
9 
29 

19 
8 

28 

17 

7 

27 
16 
6 
26 
39 


• 

a 

b 

Outer 

Outer 

Um^ 

Minor 

Axis. 

Axb. 

3i'.02 

14.43 

84.16 

14.22 

34.62 

14.12 

35.37 

14.16 

36.38 

14.34 

37.58 

14.67 

38.85 

15.12 

40.05 

15.66 

41.01 

16.22 

41.55 

16.68 

41.56 

16.95 

41.04 

16i« 

40.10 

16.75 

38.90 

16.32 

37.63 

15.77 

36.44 

15.15 

35.44 

14.54 

34.69 

13.97 

34.25 

13.47 

34.18 

13.35 

p 

Inclination  of 

Northern 

Semi-miaor 

Axiti  to  Circl« 

ofDecIlnatioo 

ftom  North 

to  East. 


•+.7 
7 

7 
7 
7 

7 

7 
7 

7 
7 

7 
7 
7 
7 

7 

7 

7 
7 

'  7 
-♦-7 


12.0 
17.8 
22.4 
25.7 
27.7 

28.8 
29.2 
28.9 
27.9 
26.2 

24.0 
21.6 
19.8 
19.2 
19i) 

21.9 
24.7 
28.7 
30.3 
30.9 


I 

The  Eleyatlon 

of  the  Earth 

above  the 

Plane  of  the 

Ring. 


4415  5.8 
24  35.6 
24  4.8 
23  36.3 

93  13.3 

82  58.6 

22  53.6 

23  1.0 
23  17.4 

23  40.2 

24  4,7 
24  26.4 
24  41.6 

94  48.4 
24  45.9 

24  34.0 
24  13.2 
23  44.4 
23  9.3 
+23  59.3 


I' 

The  Elevation 

of  the  Sun 

above  the 

Plane  of  the 

Biag. 


+25  1.8 
24  55.4 
24  48.7 
24  42.0 
24  35.1 

34  28.1 
24  20.9 
24  13.5 
24  6.0 
23  58.3 

23  50.4 
23  42.4 
23  34.1 
23  25.8 
23  17.3 

23  8.6 
22  59.8 
22  50.8 
22  41.6 
+22  39.3 


«  vf 

Earth**  Longitude  fk'om  Saturn 

counted  on  Plane  of  Ring 

from  the  Ring's  At> 

cending  Node  on 


Equator. 


339  59.2 

342  30.1 

344  52.0 

346  53.6 

348  27.1 

349  26.0 
349  45.7 

349  25.0 
348  28.2 

347  5.7 

345  33.3 
344    9.0 

343  9.9 

342  48.1 

343  8.1 

344  8.3 

345  43.4 
347  46.0 

350  5.4 
350  41.9 


Ecliptic. 


296  59i2 

299  30.2 

301  52.1 

303  53.8 

305  27.3 

306  26.3 

306  4ai 

306  25.4 

305  28.7 

304  a3 

302  33.9 
301    9.6 

300  10.6 

299  48.9 

300  9.0 

301  9.3 

302  44.4 
304  47.0 

307  6.5 
307  43.1 


Factor  wliich  is  to  be  multiplied  by  a  and  b  to  obtain  the  axes  of 

The  inner  ellipse  of  the  outer  Ring        »0.8801     log.  Factor=9.9445 
The  outer  ellipse  of  the  inner  Ring        s^O.8599 
The  inner  ellipse  of  the  inner  Ring        =ss0.6650 
The  inner  ellipse  of  Bond^s  dusky  Ring80.5486 


(( 


«t 


»r9.9344 
==9.8226 
=9.7392 


Note. — The  aign  of  /  indicateti  whether  the  viiiible  surface  of  the  Ring  fs  northern  or  southern. 


THE  APPARENT  DISCS  OF  VENUS  AND  MARS. 


The  Tened  Sinei  of  their  Ulaminated  Portionft,  diFided  by  their  Apparent  Diameten. 


1672. 


January 

January 

March 

March 

April 

May 

June 


1 
31 

1 
31 
30 
30 
29 


Venus« 


.623 
.731 

.816 
.873 
.937 
.964 
.997 


Mars. 


.963 
.977 
.988 
.995 
.999 
1.000 
.996 


1872. 


July  29 

August  28 
September  27 
October  27 
November  26 
December  26 


Venus. 


Mam. 


.998 

:&8S 

.994 

.976 

.941 

.960 

.891 

.942 

.827 

.924 

.748 

.908 
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WASfflNGTON  MEAN  TIME. 
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PLANETARY   CONSTELLATIONS. 


d      h     m 
Jan.      0     li21 

0  16  23 

1  7  51 

1  11  26 

2  13  35 

4    2  21 

6  18  13 

7  15  54 

8  19  49 

9  10  57 

1110  23 

11  22  20 

12  8  10 
14  22  35 
16    6  30 

19    3  37 

23  15  36 

24  0  21 
94  10  41 
29    4  50 

31    3  36 

Fek    5  12  27 

6    234 

6  19    4 

9  2148 
10    7  58 

12  16  17 

13  15  15 

20    1  33 

20  15  26 

29  15  48 

Mar.     1  17  54 

4  14  58 
6    6    9 

8  14  34 

9  22  13 

10  3  57 

11  3  44 
14  23  17 
18    7  24 

18  21  50 

19  13  49 

20  17  46 
23  22  12 

25    736 

27  16    8 

3123  43 

April    1  21    5 

3  5  10 
.4    0.  D 
.4  14.2 

4  15  10 

o        / 

Q  in  Perigee. 

6^h 54-2    4 

t^  gtatioiiary. 

<J  SOlnf. 

9  greatest  HeL  Lat  N. 
i  9  € 9^-0  57 

.^  greatest  HeL  Lat.  N. 

<J5C g-i-420 

6h€ n  -♦-  2  18 

QAPO 

i  i€ ^4-334 

§  stationary. 

i^  € V  +  3    5 

g  greatesteloDg.W.24  40 

6  2l€ 2f— 2  19 

<J  5C ^—  2  35 

6\ih 5-0    6 

5  in  8 

6  9€ 9-4-2  52 

6h€ 11-4-236 

(JgCT 5-f-2  10 

6  id ^4-4  31 

§  in  Aphelion. 

(JWCT tp-h2  52 

<J9h 94-034 

6:U€ 2f-2  10 

<J  1<C S— 236 

9  inC 

^  greatest  HeL  Lat  S. 

6h€ lz-»-258 

6  9  € 94-358 

<j5<r g-»-3a5 

6  i€ ^4-434 

<J  5  0  Sup. 

<J  WC V4-238 

jll  stationary. 
6Jt€ ^—2  18 

6  &€ §— 246 

O  enter*  Y,  spring  com. 

6  ^  S 84-1    7 

g  in  Perihelion. 

6V  ^ V— 3  15 

6.h€ l2-»-3  19 

6W  i V-  126 

^  stationaiy. 
9 .  in  Aphelion. 
.  .  $  greatPstelong.E.  19  18 

g  greatest  Hel.  Lat  N. 


d      b     m 

April    5    2  15 
7  14  50 

7  23  13 

8  14  53 

9  18    7 

9  19  55 

12  16  15 

13  21  41 

14  18  16 

15  5  46 

16  4  22 

19  8  12 

24  3  47 
26  12  38 
28    2  52 

28  6  11 

29  12  53 
May     1  14  21 

320  36 
5    0  15 

5    3  40 

5  937 

6  10  41 

7  0    1 

7  17  44 

8  7  13 
12  8  45 
12  14  44 

16  22  44 

21  14  34 

22  -    - 

25  12  22 

28  17    9 
June    1    7  50 

3  14  13 

4  10  08 

4  16  14 

4  23  38 

5  -    - 

9  0    3 

9  1  16 
16  12  41 

16  17    2 

17  11    5 

18  0  32 

20  10  23 

21  6  52 
91  19    5 

21  19  22 

24    4  39 

.    28  14  35 

July     1  14  26 


6  9€ 9 

6^€ V 

<J  ^  <C i 

[<J  fiC 5 

uJtO 

6  WO 

b  stationary. 

i2l€ 21 

<ji<C i 


O         / 

3  59 

2  30 

3  42 
6  32 


2  38 

3  0 


D 
6 


SO 

5  ^ 54-232 

5  ©Inf. 

9  greatest  HeL  Lat  S. 

5m8 


6 
6 


h€ 

>2  statioliary. 

V  9 

IPC 


6  9€ 

<J  SC 

$  statioiiaty. 


9 


<J  S  ^ 5 

8  in  Aphelion. 

6h€ h 

6  &€ S 


3  32 

0  7 
2  30 

2  30 

1  51 

2  13 
0  59 

3  1 

3  12 


6  <JO 

§  greatest  elong.  E.  25  13 

C  eclipsed,  vis.  at  Wash. 

6h€ h4-333 

(f  greatest  Hel.  Lat  S. 

6W€ V4-2  26 

<J5C g  —  034 

6  9€ 94-0  11 

621^ 31-0  2 

6  i€ <J4-Q35 

O  eclipaed,  invis.  at  Wash. 
<J  S  C    . §  —  3  18 


62t€    . 
6  ?.<?  . 

4  «  ^   . 


31 
9 


3  22 
0  41 


g-^  0  20 


<S  5  9    •  •     ..    5  +  023 
O  enters  2o»  summer  com. 
g  in  Perihelion. 
9inQ 

6h€ 1Z4.323 

i  S  OSup. 

6V€ V-f.2  19 

§  greatest  HeL  l^t  N. 
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PHENOMENA,  187^ 


WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d  h  m 

July  2  10  8 

3  21  26 

4  18  22 
6  6  13 
6  9  21 

6  18  41 

7  2  45 
9  6  15 

10  1  33 
15  12  37 

18  0  33 

19  3  5 
21  11  53 
23  11  20 
25  2  8 

25  7  9 
25  21  46 

28  9  14 

29  2  6 
Aug.  1  17  30 

2  10  57 
2  14  37 

2  18  36 

3  12  31 

4  2  8 

4  629 

5  21  2 
15  10  42 

15  16  48 

16  7  3 
22  6  4 
22  21  46 

23  5  46 

24  16  25 
30  2  42 
90  3  58 

80  12  21 

31  6  33 

Sept  1  14  44 

3  9  31 

7  18  22 

11  17  34 

12  16  18 
15  8  53 

17  6  7 

17  20  46 

18  15  7 
20  23  14 

22  046 

26  13  28 

27  13  42 

28  0  31 

o       / 

O  in  Apogee. 

6  iC ^-058 

<i  9<C 9-158 

<J»C »  — 155 

^SC S— 3  21 

6n<L 2?~339 

<J5| 5-M18 

5  hO 

6  ^21 e-M12 

^  9  O  Sup. 

nWO 

6h€ ^4-3  12 

6  ?  S 9H-023 

9  in  Perihelion. 

<Jtp<C ^-f-2    5 

6  9  21 94-0  41 

^  stationary. 
<J  tJC ^-217 

62tQ 

9  greatest  eloDg.E.  27  21 

<J  |C S-327 

6  5C ^—356 

6  9€ 9  —  828 

$  in  Aphelion. 

6  ^€ 8  —  745 

6h€ h-hS    8 

8  stationary. 

9  greatest  Hel.  Lat  N. 
6^<L V-H  1  50 

6^9 8-629 

6  i  & /-h030 

8  greatest  Hel.  Eat  S. 

6  S  ©Inf. 

6  Q<L S— 337 

6  i€ ^— 3  18 

6  2l€ i-4  12 

<J  8C 8-857 

6  9€ 9  —  3  49 

8  stationary. 
6h€ hH-3  13 

8  '^Q 

8  greatest  elong.W.  17  53 

8  in  Perihelion. 

q  stationary. 

6^  € tp-f-  1  39 

6  S3[ <J  4-038 

tenters  ^  autumn  com. 
€ S  —  3  52 

8  greatest  Hel.  Lat  N. 
63t€ :/--429 


d 
Sept  28 

h  m 

6  45 

Oct  1 

1  44 

3  15  52 

7 

529 

9 

0  7 

11 

8  a5 

12  12  45 

15  23  45 

17 

6  5 

21 

1  24 

23  22  46 

25  17  29 

27 

1  6 

28 

4  31 

31 

544 

Not.  1  10  11 

2  18  32 

2  23  0 

5 

7  58 

10 

5  31 

12 

6  41 

14 

^  — 

14  15  28 

20 

7  5 

20  15  41 

21  18  18 

22 

7  47 

24  18  57 

27 

629 

30 

.  . 

Dec.  1 

14  a5 

2  15  57 

2  18  57 

4 

7  55 

6 

3  7 

7 

5  5 

7  14  4 

8  16  0 

9  11  53 

9  15  34 

14 

5  23 

15  17  49 

16 

8  27 

17  13  45 

19  17  28 

20  18  45 

23  10  53 

24  12  58 

25  23  54 

28 

2  0 

30 

924 

6  i€ ^— 356 

<J  5€ 8  —  3    5 

6  9<L 9  —  234 

D  hO 

6h€ 124-335 

9in« 
6  ^QSup. 
6V€ V+138 

Sine 

($S^  •••••  S"*'^  5 

6Jl€ Jf— 4  41 

6l€ ^—4    0 

D  S0 

8  in  Aphelion. 

«$  8C 8  —  225 

6  9  € 9_025 

>  greatest  HeL  Lat  N 
6h€ h4-838 

S  stationary. 

(JtpC V-4-144 

C  eclipsed,  vis.  at  Wash. 

9  in  Aphelion. 

6  o^ S— ^10 

8  greatest  HeL  Lat  S. 

621<L J/— 442 

6  i€ ^—326 

8  greatest  elonj^.E.  21  32 
O  ec]ipse4f  invis.  at  Wash. 

6  \i€ 8  +  035 

6  9€ 9H-141 

6h€ 114-3  47 

69h 9-159 

8  stationaiT. 

9  greatest  Hel.  Lat  S. 

^  in  Aphelion. 

6V€ V^  1  48 

8ioQ 

8  in  Perihelion. 
6  \iQJnf. 

f  stationary* 
^    •  .  •  •  ■    0  —  4    5 

6  2t€ 2?- 4  31 

O  enters  'Wf  winter  com. 

<J  <JC ^-216 

8  greatest  Hel.  Cat  N. 

8  stationary. 

<J  8  <C B-*-4    5 

6h<L 114-354 


r 


LATITUDES  AUD  LONGITUDES  OF  THE  PRINCIPAL 

OBSERVATORIES. 


IbO N.  Lat.  60''  26^  56^^8  ±  (KMl.    AsasLAimEBy  Obs.  Astron.y  I.  p.  xxi. 

Long.  E.  from  Paris,  1^  19""  47".3.    ABOBLAin)SB,  Astr.  Nachr,,  IX. 
264. 

Albiiy,  pome)  •    K.  Lat.  42''  39^  49''.5.    B^M>rt  Begents  Univ.,  N.  Y.,  p.  59. 

Long.  E.  from  New  York,  0*»  0"  57».40  ±  O'.Ol.    Qould,  Coast  Survey 
Beportj  1861,  p.  232. 

AltOBi  •    •    .    .    N.  Lat.  53""  32'  45^^27.    Gauss,  Bestimmung  dea  Breitemmterachiedes, 

&c.,  p.  71. 
Long.  E.  from  Greenwich,  0*»  39™  46M6±0».04.    Stbuvb,  Exped. 
Chr(mom.j  1844,  p.  206. 

Am  Arbor      .     .    N.  Lat.  42''  16^  48'^    BbDnkow,  Astron.  Journal^  V.  112. 

Long.  W.  from  Cambridge,  0*»  50"  24».21  ±  0«.05.    BbOnkow,  Astr, 
Notices^  27. 

Armtgh     .    .    .    N.  Lat.,  54"  21'  12''.70.    Robinson,  Places  qf  Stars,  &c.,  p.  x. 

Long.  W.  from  Greenwich,  0^  26"*  35«.47.    Ibid.,  p.  xi. 

Atheni,  (Mer.  Cir.)  N.  Lat.  37"  58'  20"  ±  1".    Boubis,  Astr.  Nachr.,  XXXIIL  197. 

Long.  E.  from  Hamburg,  0^  56°"  1'.63.    Boubis,  Erg.  H0  e.  d.  Astr, 
Nachr.,  p.  150. 

Berlil,  (Dome)    .    N.  Lat.  52"  30'  16".68  ±  0".2.    Ekckb,  Astr.  Nachr.,  XXIII.  372. 

Long.  E.  from  Bmssels,  0^  36°"  6".48  ±  OM.    Engkb,  Abhandl.  der 
Berliner  Akad.  d.  Wissensch<\ften,  1858,  p.  80. 

Bilk      .    .    .    .    N.  Lat.  51"  12'  25''.    BbCnnow,  Astr.  Nachr.,  XXVII.  300. 

Long.  W.  from  Berlin,  0*»  26»  30«.    Ibid. 

Boil     ....    N.  Lat.  50"  43' 45".0.  )   .  .   .    _         ___  ^^ 

Long.  E.  from  Paris,  O'^  19»  3-.0.  \  AR^elandeb,  Ast  Jour.,  IIL  18. 

The  provisional  Observatory  on  the  ^^ Alter  ZcU,^  in  which  were  made 
the  observations  published  in  Vol.  I.  of  the  Bonn  series,  was  sitnated 

N.  Lat.  50"  44'  9".  )  „  ^  *.  t>  ^   t       • 

Long.  E.  from  Paris,  O^^  19»  5\5.  ]  ^^"^  ^*^^  ^^^  ^'  P'  '' 

Bredtn     •    •    .    N.  Lat.  51"  6'  56".5.    Galle,  Berliner  Astr.  Jahrbuch,  1866,  p.  286. 

Long.  E.  from  Paris,  0^  58*^  48*.85.    Sadebece:,  (geodetic  from  Russia.) 

Galle,  Astr.  Nachr.,  LV.  195. 
Long.  E.  from  Berlin,  0^  14""  34*.37.    Klinoeb,  (from  occoltations.) 
Ibid. 

These  give,  referred  to  Greenwich : — 

h  m   ■ 

The  former,  by  the  old  longitude  of  Paris,  1  8  9.71 

The  latter,       '•      new       "        "  Berlin.  9.85 

Whence  we  may  adopt  1  8  9.8 
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BrnsMll    .    .    .    N.  Lat.  50''  51^  l(y\7.     QuETELET,  Annaks  de  VObs.  de  BruoocOes^ 

1837,  p.  264. 
Long.  E.  ftom  Greenwich,  0^  17™  28».9.    AntY,  Mem.  E.  Astr.  8oe^ 
XXIV.  26. 

Cambridge,  (Eng.)    N.  Lat.  52^  12'  51''.76.     Camb.  PM.  Trans.,  V.  279. 

Long.  E.  from  Greenwich,  O'*  0"  22».69.     Challis,  MonOdy  Not.  R 
Astr.  Soc.j  XIV.  195. 

Cambridfe,  (BIlU*,)  N.  Lat.  42^  22'  48''.60.    Peibce,  Mem.  Amer.  Acad.  N.  S.y  11.  203. 

Red'n  to  Dome,  — 0''.5.    Bond,  Annals  Harv.  Cod.  06s.,  I.  xviL 
Long.  E.  from  New  York,  0^  11"  26».07.    Walker,  Astr.  Jour.y  III.  18. 

Cape  of  Good  Sope.  S.  Lat.  33"*  56'  3''.2.    Macleab,  Mem.  B.  Astr.  Soc.j  XXXUI.  p.  2 


Chietgo 


Christiiiii 


Clinton     . 


Copenhagen   . 


Long.  E.  from  Greenwich^ 

"     W.  "    Abo, 

"     E.     "    Edinburgh, 

"     W.   *^    Madnts, 


m 


1  13  56.1  IJM.J      p.  126. 

1  13  31.5  "         p.  127. 

0  15  10.2  ''         p.  128. 

1  26  37.2  "          p.  129. 
4     7     1.56  "   xii.  p.  137. 

These  give,  referred  to  Greenwich  by  the  longitades  of  tliifl  tab! 

By  Greenwich  occnltations,  1  13  56.1 

By  Cambridge         ^  54.46 

By  Abo                     "  57.73 

By  Edinburgh          «    *  54.15 

By  Madias               ^  55.62 

Whence  we  may  adopt     1  13  55.7,  giving  the  first  a  doubW 
weight. 

.    N.  Lat.  iV  50'  v.  )  Saffoed,  from  B^^  </ 

Long.  W.  from  Ann  Arbor,  0^  15"^  31".59.  J      Lcdce  Survey. 

.    N.  Lat.  59°  54'  43".7.    Hanstbbk,  Astr.  Journal^  11.  173. 

Long.  W.  from  Copenhagen,  0^  7°^  25".0.    Hansteek,  Astr.  Nachr^ 
XXXII.  301. 

.    N.  Lat.  43**  3'  16".5.    Report  qfBegents  qf  Univ.  N.  Y.,  p.  59. 
Long.  W.  fi-om  Cambridge,  0^  17«»  6».46.     Petees,  JWrf.,  p.  '32. 

.    (New  Observatory.) 
N.  Lat.  5S^  41'  13".6±(y'.15.    Thiblb,  Astr.  Nochr.,  LVI.  356. 
Long.  E.  from  Altona,  0^  10°^  32'.5l.    Pjbtbss,  Mss.  communication. 

The  old  Observatory,  or  Bound  Tower,  is  situated — 
N.  Lat  52*  40'  53".0.     ScHUMACHBH,  Astr.  Nachr.,  Y.  366, 
Long.  E.  from  Holkens  Bastion,  0^57.    WuBM,  Astr.  Nachr.y  III.  438, 

V.  337. 
Holk«n8  Bastion  was  occupied  as  the  Observatory  for  many  years 

previous  to  the  erection  of  the  new  building  in  1861.    Astr.  Nachr.^ 

XIX.  119. 

h     m      a 

Long.  E.  from  Altona^  0  10  32.585.  Hansbit,  Astr.  Nachr.^Ylll.  281. 

32.565.  ScHXTHACHBB,  Ast.  Nockr.,  IX.  163 

Mean  by  weights,     0  10  32.583. 
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rrteow .    . 


Dorpat  .    .    . 

DnbliB .    .    . 
Durham    .    . 


.    N.  Lat.  60°  3'  60^0  db  (K';09.    WmssE,  Astr.  Nachr.^  XVI.  256. 

Long.  E.  from  Paris,  l^^  10»  29».78.    Astr.  Journal,  III.  19. 
.    N.  Lat.  58**  22'  47^05.     Stbuvb,  (M.  Astrm.,  VI.  p.  Ix. 

Long.  £.  from  PariB,  1^  37™  33'.0.    Stbitye,  Vermessung  Idvlands, 
p.  35,  Mem.  Acad.  Scie.,  Vol.  IV. 

.    N.  Lat  53°  23'  13".0.  i  a  *^   xr    i.      y 

Long.  W.  from  Greenwich,  0^  25^  22».  f  ^*^-  ^^^^'^  ^*  ^'^^' 
.    N.  Lat.  54°  46'  6".4.    Astr.  Nachr.,  XXVI.  215. 
Long.  W.  from  Greenwich,  0*  6»  19».75.    Monthly  Not  B.  Ask'.  JSoc.^ 

XIL  35. 
K  Lat.  dff"  57'  23".2.    Edinb.  Observations,  XII.  p.  v. 
Long.  W.  from  Greenwich,  0^  12™  43».05.    AiBY,  MonffUy  Not.  B.  Astr. 

Sac.,  XVIIL  254. 
(Observatory  of  the  College.) 
N.  Lat.  43°  46'  4d".8.    Zach,  Corresp.  Astron.,  1. 15. 
Long.  E.  from  Paris,  0^  35™  42M.    Ibid.,  p.  14. 
The  Specota  del  Museo  Bedle  is  situated,  according  to  the  same  anthorityi 

N.  Lat.  43°  46' 4",3,  p.  11. 

Long.  E.  from  Paris,  0^  35™  40».2,  p.  14. 
GeieTi  .    .    .    .   N.  Lat.  46°  11'  58".84.    Plantahoub,  M^.  Soc.  de  Phys.  et  d?HisL 

Nat.,  XI.  15. 
Long.  E.  from  Paris,  O**  15™  16».22.    Astr.  Nachr.,  XX.  7. 


Kdinbiurgli 


llomiee   .    . 


fieorgetowB    .    • 

(Dome.) 

Gbttingei  .    .    . 

(Mer.  Circle.) 


Lat.  0'  47".42  North  )  of  Naval  Obs.  dome.    Cublby,  Astr.  Journal, 
Long.  0™  6».20  West   )      I.  69,  70. 


N.  Lat.  51°  31'  47".85.    Gauss,  BesUmnmng  des  BreUenmterschiedes, 

&c.,  p.  71. 
Long.  W.  from  Altona,  0™  0».049.    Ibid. 

For  the  old  Observatory, 
N.  Lat.  51°  31'  55".6.    Monatl  Corresp.,  XXVII.  483. 
Long.  E.  from  Paris,  0^  30™  25».2.    Astr.  Nachr.,  11.  407-8- 
Bothi   ....    (New  Observatory.) 

N;  Lat.  50°  56'  37".46.    Hansen,  Abhandl.  d.  k.  SddiS.  QeseOschqft;^ 

VIII.  242. 
Long.  W.  from  Leipsio,  d^  6"  43».485  db  0».016.    Ibid.^  p-  320. 

For  the  old  Observatory  on  the  Seeberg, 
N.  Lat.  50°  56'  5".19.    Gattss,  Bestinmung  des  BreUemmterschiedes^ 

&c.,  p.  80. 
Long,  E.  from  new  Observatory,  O"'  4*.60.    Hansen,  Abhandl  d.8dcks. 

Ges.,  Vin.  241. 
Greeiiriell .    .    .    N.  Lat.  51°  28'  38".2.    Oreenwich  Observations,  1864,  p.  brii. 

h     a      ■ 

Long.  E.  from  Foilhommermn,  0  41  33.29 

FoUbommemm  E.  from  Heart's  Content,  2  51  56.54 


Heart's  Content  E.  from  CalaiSi 
Calais  E.  from  Bangor, 
Bi^ngor  E.  from  Cambridge, 

Long.  E.  from  Cambridge, 
Cambridge  E.  from  New  York, 
New  York  E.  from  Washington, 
Long.  E.  from  Washington, 


Atbt. 

Gould. 
u 

u 

,       Walkeb. 
4  44  30.85 

0  11  26.07  ^  Walkbb,  Astr. 
0  12  15.47  )    Jiwr.,  IIL  18. 


0  55  37.72 
0  6  0.31 
0     9  22.99 


5    8  12.39    GrOULD,  Beport 

to  Coast  Survey  on  Tra/ns-AUantic  Longitudes. 
62 
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bmbirg  .    .    .   N.  Lat.  53°  39"  7^^    BXiuvsM,  MUOtre  Oerfer,  kc.^  ^.  u. 

Long.  E.  from  Altona^  0>>  0«  7".41.    Hakssn,  Asir.  Nackr.^  VIII.  277. 


leliiigfon 


.    N.  Lat.  60**  y  42''.6.    ABOiBLAin>«B,  Ask'.  Nachr.^  XIV.  205. 
Long.  £.  fiom  PariB,  !>"  SO""  28.«3.    Stsuvs,  Table  des  F&sUians  Gtogr. 
en  Russify  p.  12. 


IldMl 


Imi 


N.  Lat  41**  14^  42^.6.    Looias,  Trans.  Amer.  FhU.  8oc,  N.  8.^  X.  6L 
Long.  W.  torn  WaBhington,  0^  17"  32>.06.    Asir.  Journal^  IIL  20. 


loiigtberg 


leipde . 


Keydei 


.    *    • 


«  .  • 


LiTerptol  . 


lidrti 


N.  Lat  55°  47'  24''.17.    Kowalski,  Astr.  Nackr.^  LIV.  117. 

Long.  E.  from  Pulkowa^  1^  15"^  10*.08.    Struvb,  Eiped.  Chrm.,  1850. 

N.  Lat  54**  42'  50''.56.    Luthbb,  Astr.  Nachr.^  XLV.  314. 
Long.  £.  from  Berlin,  0^  28"  24M.    Ekckx,  Abh.  d.  k.  Ahad.  Umcrsck. 
BerUn,  1858,  p.  99. 


Irenunilltor     .    N.Lat48**3'23''.69±0''.28.    RESLHt)BBB,^^.^adbr.,XXXVn.269. 

Long.  W.  from  Vienna,  0*^  8"  59«.064  d=  0».03.    Ibid. 


.    (New  Obeervatory.) 
N.  Lat.  51**  20^  6^3.    Bbuhks,  Astr.  Nachr.^  LXVII.  264. 
Long.  W.  from  Berlin,  0^  4"  0«.895  ±  0'.02.    Bstthks  and  FdBSTEB, 
Bestimmung  der  LangendiferenSf  &o.  • 
The  Pleissenborg  is  sitoated — 

N.  Lat  51**  20^  20''.5.    D'Assest,  Astr.  Nackr.,  XXIX.  280. 
liong.  W.  from  Berlin,  0^  4»  5«.27.     Ibid. 
BsTTHNS  found  by  geodetic  measorement  a  difference  of  10^^.74  in  lati- 
tude and  4".00  in  longitude  between  the  two  obeervatories. 

Geschichte  u.  Beschreibung  d.  Leipziger  Stemwarte,  p.  19, 

.    (New  Observatory.) 

N.  Lat.  52**  y  20''.3.  l^  ^^  at   v     tv  oo^ 

Long.  E.  from  Greenwich,  17«  56M8.  \  ^^"'  ^^-  ^«*^-  ^  ^^^ 

(Old  Observatory,) 
N.  Lat  52**  9^  27''.4.  I 

Long.  E.  from  Greenwich,  17»  56«.80.  J  ''***' 

.    (Old  Observatory.) 
N.  Lat.  53**  24'  47".72.    Hastkup,  M.  Notices  B.  Astr.  Soc.^  XIII,  247. 
Long.  W.  from  Greenwich,  0^  12"  0*.05.    AntT,  Mem.  B.  Astr.  Soc, 

XVL275. 

(New  Observatory,) 
N.  Lat.  53*"  24'  3".8.    M.  Notices  B.  Astr.  8oc.^  XXVIII.  81. 
Long.  W.  from  Greenwich,  0^  12"  17M5.    Ibid.,  p.  82. 

.    N.  Lat.  13**  4'  y.2.    Tatloe,  Madras  Gen.  CattxL^  Prtt,  p.  iL 

Long.  E.  from  Greenwich,  5^  20*  57".28.    Tatlob,  Mem.  B.  Astr.  Soe., 
XVI.  5. 


liiilieitt      .     .    N.  Lat:  49^  29'  12".d.     Astr.  Nachr.,  XII.,  129. 

Long.  E.  from  Paris,  0*  24"  30».04.     Astr.  Jaumdly  III.  21. 


THE  PRINCIPAL  OBSERVATORIES. 


4»H 


Itrkm     .    .    .    N.  Lai.  54**  W  31^77.    Astr.  Jaumalf  II.  12. 

Long.  W.  from  Groenwich,  0^  33»  4S\l.    NauL  Alm.^  1855,  p.  6^4* 

lamillei.    .    .    N.  Lat.  43M7' 49"'.    McnaO.  Cont^.  XUI.  129. 

Long.  E.  from  Paiu,  0^  12«  7*.5d.    iitf^.  Jmimol,  IIL  21. 


mill 


lodeii 


iMCiW 


luiek 


Saplet . 


Hieolijew  . 


Olmiti 


•    (Breia.) 
N.  Lat.  45""  28^  (K^7.    Zach,  C!c»Teq>.  A^ntKf  V.  300. 
Long.  E.  from  Paris,  0^  27*  2d^M8;    Astr.  JmmO^  IIL  21. 

.    N.  Lat.  44**  38"  52''.75.    BiASCBi,  Am  M  Beo^  Osstrvaltiorio  di  Mt^^^ 
1.  336. 
Long.  E.  from  Paris,  0^  34"  22*.51.    Astr.  Journal,  IIL  21. 


( '.   » • 


.    N.  Lat  55**  45'19''.83d=  ©''.OS.  8oHWEizmi,-4*(r.i?flk*r.,XXS:VlILl00. 
Long.  E.  from  Polkowa,  0^  28"  58".23  ±  0*.03.  Stbuvx,  JSi^ped.  CAnw., 
1845,  p.  130. 

.    (Bogenhansen.) 
N.  Lat  48^  8'  45^'.    Soldnkb,  AsUr.  Naehr.,  IX.  422. 
Long.  E.  from  Paris,  0"^  37"  4«.98.    Wu&M,  Ask-.  Naekr.^  YOU  148. 

•    (Gapodimonte.) 
N.  Lat  40"*  &V  46^63.    Briosohi,  Asdr.  Naehr^  V.  294. 
Long.  E.  from  Paris,  0^  47"  37>.93.    JE}ffem.  di  MUano,  1867,  p.  99. 


New  York  .    •    .    (Mr.  Rntherford's  Observatory.) 

N.  Lat  40''  43'  48^^.53.    U.  S.  Coast  Survey.    Amer.  Jaitmdl  Sdenes, 

XXXIX.  304. 
Long.  E.  from  Washington,  0^  12"  15'.47.    As^.  Jmrnat^  IIL  18. 


.    .    • 


.    N.  Lat.  46"  58"  20'^6.    Kkosbx,  ^«6^.  JTodkr.,  VIL  26L 
Long.  E.  from  Pulkowa,  0^  6"  35^.47.    BTXijyx,  Exped.  CJmm  de^ 
1846,  p.  46. 

.    N.  Lat.  49""  35^  43'^0.    Schmidt,  Astr.  Nachr,,  XXXIX.  49. 
Long.  E.  from  Kremsmonster,  0^  12"  30*.40«    Schmidt,  Asir.  Nadir., 
XLV.  46. 


Oxfori  .    .    .    .    N.  Lat  51""  45^  35'^5.    Saddiffe  Obserp.,  1864,  pp.  xxxvii,  Iztti. 

Long.  W.  from  Greenwich,  0^  5"  2«.6.    JWA,  p.  xzzvi. 


Ftdlt 


Ftkmo 


•   • 


Ftnmittt 


.    N.  Lat  45''  24'  2'^5.    Saotdti,  Astr.  Nachr.,  XVII.  346. 

Long.  £.  from  Paris,  0^  38"  8M5.    Wolfbrs,  SeH.  Astr.  JdM.,  1866, 
p.  292. 

.   N. Lat. 38'' 6' 44''.    OjLCOiJiTOZUjAm(a.d.  Wiener SternwaHe^XJ^^ 
Long.  £.  from  Pans,  0^  44"  4*.0.    Djlusst,  Conn,  des  Temps.,  1835, 
addU.^  p.  (8). 

.    S.  Lat  33*'  48^  49".79.    Bt)MKBB,  PAS.  Trans.,  1829,  III.  16.  ^ 

Long.  E.  fr^m  Qxeenwioh,  IQ^  4"  6*.25.    IUd.j  p.  29. 
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Pilk«wa  . 


Btme  . 


•       • 


8«i  Fenudo 


ButlH* 


Speyer  .    . 


ItoeUeliii 


•       • 


Ptril    .     .    .     .    N.  Lat.  iS"*  5(K  13^^22  is  generally  adopted,  as  determined  by  Abago 
(Sbuthom  face<)       and  Mathisu. 

Langier,  with  Gambey  oirole, 
Matjvais,   "    Fortin,        " 

5  observers,  1856-7,  with  Gambey  drole, 

6  **  1857-60  "  "  « 
5  '*  1860-1  "  «  " 
Tvow  ViLLAscBAU,    *'    Bigand,      '* 


48  50  ll'.19 
11.85 
11.80 
11.61 
11.71 
10.56 


Yvov  YiLLABCXATT,  DdermnoUons  Astr.  m,  1863,  p.  9. 
Long.  Bi  from  Greenwich,  0^  9«  20*.63.    AiSY,  Jf.  Nat.  B.  AsHr.  Soc., 
XV.  124. 

PkilldelpUi  .    .    (Old  High  School  Observatory.) 

N.  Lat.  39®  57'  7'^5.    Esndall.  )  Astron,  Jaum.^ 

Long.  E.  from  Washington,  O'^  7~  33«.64.    Walkbe,  J      IH.  22. 

Fragile  .    .    .    .   N.  Lat.  Stf*  5^  18''.5.    David,  Astr.  Nachr.,  VIII.  198. 

Long.  £.  from  Paris,  0^  48""  20*.50.    Astr.  Jatirndt,  III.  22. 


N.  Lat.  59"*  46'  18''.07.    Stbuvx,  Description  de  fObserv.  de  F&uOova^ 

p.  290. 
Long.  £.  from  Altona,  1^  21»  32'.523  d=  0*.039.     Stbuvb,  Ea^secL 

Chronom.  de  1848,  p.  144. 

(Gollegio  Romano.) 

N.  Lat.  41"*  53'  53".72.    Secchi,  Memorie  dA  nuovo  Osservatario,  p.  123. 

Long.  E.  frt>m  Greenwich,  0^  49"'  56M4.    BosA,  Astr.  Nachr.,  LVI.  348. 

N.  Lat.  36®  27'  45".    Carresp.  Astron.,  XIV.  240. 

Long.  W.  from  Paris,  0^  34"  10«.6±0*.31.    Astr.  Nackr.^  IX.  358. 

(New  Observatory.) 

S.  Lat.  33®  26'  42".0.  )  Mobsta,  Observ.Merid.  rOa- 

Long.  W.  from  Greenwich,  4^  42"^  42*.4.  )    ti^)es  (djOanetaMartef  p.  zii. 

For  the  original  Observatory  on  Santa  Lucia — 
S.  Lat.  33®  26'  25".70.    Mobsta,  Observacumes  Astronom.^  I.  p.  zzzvii. 
Long.  W.  fsom  Greenwich,  4^  42~  32".97.    Ibid., 


Seiftolfecrs    •    •    N.  Lat.  50®  5'  10".l.    Bbobsen,  Astr.  Nachr.,  xaad.  332. 

Long.  E.  from  Greenwich,  1^  5"»  50«.60.    Ibid. 


.   N.  Lat.  49®  18'  55".4.    Schwbbd,  Astr.  Nachr.,  VL66. 

Long.  E.  from  Paris,  0^  24"  25«.0.    Wubm,  Astr.  Nackr.,  XV.  280. 

•   N.  Lat.  59®  20'  33".82.    Sblakdbb,  Kongl.  Vetenahaps  Akad.  Hani- 
lingar,  1835,  p.  204. 
Long.  E.  frt>m  Paris,  1^  2""  53'.33.    Svakbbbg,  Axtr.  Nachr.,  XI.408. 


lyipiblirg     *    N.  Lat.  59®  56'  29".67.  )  Stbuvx,  Jkaarip.  ds  \ 

Long.  W.  from  Polkowa,  0^  0»  5M94.  f   CefrHtrak  de  Poidbwh 
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Upiall  •    •    •    .    (New  Obfiervatoiy.) 

N.  Lat  59*"  51'  81^5.    ScHULTZ^  Nova  Acto  8oc.  Beg,  VjmiUmnSy  IS56, 

p.  208. 
Long.  W.  fiom  Stookholxn,  1»  43«.70,    THALto,  Ibid.,  218. 

Tieint .    .    .    .    N.  Lat  48**  12^  35^^.5.    Berliner  Astr.  Jdhrb.y  1866,  p.  295. 

Long.  E.  from  Paris,  0^  66™  11".07.     Schumachkb,  Astr.  Nachr., 
XXIII.  263. 

For  the  private  observatory  of  Mr.  Oppolzeb,  in  the  Josephstadt, 
N.  Lat.  19^^.4  greater  than  I  the  Vienna  Observatory,  Astr,  Nachr,, 
Long.  0«  6".4  West  from    )     LX.  182. 

WaiUlgtOl    .    •    N.  Lat.  38"*  53'  38^^78.    Nbwcomb,  Washington  Observ.,  1864,  p.  zliv. 

Long.  W.  from  Greenwich,  5^  8"  12».39.    GtouLD,  B^wrt  to  Coast  Bur- 
veg  on  Trans-AUantic  Longitudes,    (See  Greenwieh.) 
The  situation  of  the  first,  or  provisional.  Naval  Observatory,  in  which 

were  made  the  observations  in  the  first  volume  published  by  Giluss, 


N.  Lat.  38^  53'  32''.8.    Giluss,  Astr,  Ote.,  p.  viii. 

Long.  10".05  £.  of  present  Observatory,  0,  8,  Bejport,,  1846,  p.  72. 

Willi  ....   N.  Lat.  54**  40'  59'M.    Astr,  JVocfcr.,  IV.  562. 

Long.  £.  from  Paris,  1^  31>»  50*.31.    Astr,  Journal^  III.  23. 
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POSITIONS  OF  THE  PRINCIPAL  OB8EEVATOBIE8. 
{North  Latitudes  and  West  Longitudes  are  considered  as  positive.) 


PISM. 


Abo,     .    • 
Albany,    . 
Altona, 
Ann  Arbor, 
Armagh,  • 

Athens,     . 
Berlin, 
Bilk,     .     . 
Bonn,   .    . 
Breslau, 

Brussels,  .... 
Cambridge,  (Eng.,) 
Cambridge,  (Mass.,) 
Cape  of  Good  Hope, 
Chicago,   .... 


Christiania, 
Clinton,     . 
Copenhagen, 
Cracow,'    • 
Dorpat, 

Dublin, 
Durham,   . 
Edinburgh, 
Florence,  . 
Geneva,    . 

Georgetown, 
Gdttingen, 
Grotha,  .    . 
Greenwich, 
Hamburg, 


Helsingfors 
Hudson,    . 
Kasan, 
Kdnigsberg, 
Kremsmtinster, 


Leipsic,     . 
Leyden,    . 
Liverpool, 
Madras,     . 
Mannheim, 

Markree,  . 
Marseilles, 
Milan,  .     . 


Lfttltwle. 


-  -60  26  56.8 
4-42  39  49.5 

-  -53  32  45.3 
--42  16  48.0 

21  12.7 


--37  58  20.0 
--52  30  16.7 

-  -51  12  25.0 
4-50  43  45.0 
--51    6  56.5 

-  -50  51  10.7 

-  -52  12  51.8 
--42  22  48.1 
—33  56  3.2 
441  50    1.0 


59  54  43.7 
3  16.5 
55  41  13.6 
50  3  50.0 
58  22  47.0 

53  23  13.0 

54  46    6.4 

55  57  23.2 
46  40.8 
11  58.8 


--38  54  26.2 
--51  31  47.8 
--50  56  37.5 
--51  28  38.2 
--53  33    7.0 

-1-60    9  42.6 

-  -41  14  42.6 

-  -55  47  24.2 

-  -54  42  50.6 
3  23.7 


--51  20  6.3 
--52  9  20.3 
.-53  24  47.7 
--13  4  9.2 
-  -49  29  12.9 

4-54  10  31.8 
4-43  17  49.0 
4-45  28    0.7 


liODgilndB 

from  Waihtagton 
.  iaTimo. 


m 


—  6  37  20.32 

—  0  13  12.87 

—  5  47  58.54 
-f-  0  26  42.67 

—  4  41  36.92 

—  6  43    7.58 

—  61  47.77 

—  5  35  17.77 

—  5  36  36.021 

—  6  16  22.19 

—  5  25  41.29 

—  58  35.08 

—  0  23  41.54 

—  6  22    8.09 
-f-  0  42  14.26 

—  5  51    6.69 

—  06  35.08 

—  5  58  31.05 

—  6  28    2.80 

—  6  55    6.02 

—  4  42  50.39 

—  51  52.64 

—  4  55  29.34 

—  5  53  15.12 

—  5  32  49.24 

+  0    0    6.20 

—  5  47  58.49 

—  5  51    3.39 

—  58  12.39 

—  5  48    5.95 

—  6  48     1.32 
+  0  17  32.06 

—  8  24  41.14 

—  6  30  11.87 

—  64  45.03 

—  5  57  46.87 

—  5  26    8.57 

—  4  56  12.34 
—10  29    9.67 

—  5  42    3.06 

—  4  34  24.00 

—  5  29  40.55 

—  5  44  58.20 


Loogltade 

from  WadUngtoo 

inDayi. 


—.2759296 
—.0091767 
—.2416498 
+.0185494 
—.1955662 

—.2799488 
—.2512473 
—.2328445 
—.2337502 
— iJ613679 

—.2261723 
—.2142949 
—.0164530 
—.2653711 
+.0293317 

—.2438274 
—.0045727 
— JJ489703 
—.2694768 
—.2882641 

—.1964165 
— i2096370 
— iM)52007 
—.2453139 
—.2311344 

+.0000718 
-.2416492 
-.2437892 
-.2140323 
-.2417355 

-.2833486 
+.0121766 
-.3504761 
-.2709707 
-.2532990 

-.2484592 
-.2264881 
-.2056984 
-.4369175 
-.2375354 

-.1905556 
-.2289415 
-.2395625 


r^ongiiiidt 

from  Wuhisftoii 

In  Are.' 


260  39  5^2 
356  41  47.0 
273  0  21.9 
6  40  40.0 
289  35  46.2 

259  13  6.3 

269  33  3.4 
276  10  33.4 

275  50  59.7 
265  54  27.1 

278  34  40.7 
282  51  13.8 
354  4  36.9 
264  27  5a7 
10  33  33.9 

272  13  19.6 
358  21  1^8 
^0'2i  14.3 
262  59  18.0 

256  13  29.7 

289  17  24.1 

284  31  50.4 
286  7  39.9 

271  41  13.2 

276  47  41.4 

0  1  33.0 

273  0  22.7 

272  14  9.2 
282  56  54.2 

272  58  30.8 

257  59  40.2 
4  23  0.9 

233  49  42.9 
262  27  2.0 
268  48  44.6 

270  33  17.0 
278  27  51.5 

285  56  54.9 
202  42  35.0 

274  29  14.1 

291  24  0.0 

277  34  51.8 

273  45  27.0 
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Place. 


Modena,    . 
Moscow,    . 
Munich,    . 
Naples, 
New  York, 

Nicolajew, 
Oimiitz,     . 
Oxford, 
Padua, 
Palermo,  . 

Paramatta, 
Paris,    .     . 
Philadelphia, 
Prague,     . 
Pulkowa,  . 

Rome,  • 
San  Fernando 
Santiago,  . 
Senftenberg, 
Speyer,     . 

Stockholm, 
St.  Petersburg 
Upsala, 
Utrecht,     . 
Vienna,     . 

Washington, 
Wilna, .     . 


Latttnde. 


II 


38  52.8 
--55  45  19.8 
--48  8  45.0 
--40  51  46.6 
--40  43  48.5 

--46  58  20.6 
-  -49  35  43.0 
--51  45  35.5 
--45  24  2.5 
--38    6  44.0 


48  49.8 
50  11.0 
--39  57  7.5 
--50  5  18.5 
--59  46  18.1 

+41  53  53.7 
-^  27  45.0 
—33  26  42.0 
+50  5  10.1 
+49  18  55.4 

-  -59  20  33.8 
--.59  56  29.7 
--59  51  31.5 
--50  5  10.5 
12  35.5 


+38  53  38.8 
-1-54  50  59.1 


Longltvde 

from  WasbingtOD 

in  Time. 


h   m   ■ 

5  51  55.53 
•  7  38  29.29 

-  5  54  38.00 

-  6  5  10.95 
0  12  15.47 

7  16  6.53 

6  17  15.43 
5  3  9.79 

5  55  41.17 

6  1  37.00 

15  12  18.64 

5  17  33.02 
0  7  33.64 

6  5  53.52 

7  9  31.06 

5  58  8.53 

4  43  22.42 
0  25  30.00 

6  14  3.00 

5  41  58.00 

6  20  26.35 

7  9  25.87 
6  18  42.70 

5  28  43.67 

6  13  44.09 

0  0  0.00 
6  49  23.33 


liOngitade 

from  WashiDgton 

in  Day«. 


-.2443927 
-.3183946 
-.2462731 
-.2535990 
-.0085124 

-.3028534 
-.2619841 
-.2105300 
-.2470043 
-.2511227 

-.6335491 
-.2205211 
-.0052505 
-.2540917 
-.2982757 

-.2487098 
-.1967873 
-.0177083 
-.2597570 
-.2374769 

-.2641939 
-.2982161 
-.2629942 
-.2282832 
-.2595381 


lit 


-.2842978 


Longitude 

from  Wathingtoa 

in  Arc 


II 


272  1  7.1 
245  22  40.7 
271  20  30.0 

268  42  15.8 
356  56  8.0 

250  58  22.1 

265  41  8.6 
284  12  33.2 
271  4  42.5 

269  35  45.0 

131  55  20.4 
280  36  44.7 
358  6  35.4 
268  31  37.2 
252  37  14.1 

270  27  52.1 
289  9  23.7 
353  37  30.0 

266  29  15.0 
274  30  30.0 

264  53  24.7 
252  38  32.0 

265  19  19.5 
277  49  6.0 

266  33  58.7 

0  0  0.0 
257  39  10.1 


By  a  more  recent  telegraph  determination,  made  by  the  Untied  SuUcm  Coast  Survey ^ 
Cambridge,  Mass.,  is  East  of  Washington  0^  23»  41*.08,  instead  of  0>>  23»  4P.54. 

The  correction  therefore  to  be  applied  to  the  longitudes  of  the  preceding  table, 
except  those  of  Albany,  Greorgetown,  Hudson,  New  York,  Philadelphia,  and  Washing- 
ton, is  +0*.46s.+0^.0000053»+6''.9. 


•  \ 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  TABLES  IN 

THIS  EPHEMERIS. 


This  Ephemeris  is  divided  into  two  distinct  parts.  One  part  is  designed  for  the  special 
use  of  Navigators,  and  therefore  adapted  to  the  Meridian  of  Greenwich. 

Tho  other  part  is  suited  to  the  convenience  of  Astronomers,  on  this  continent  particu- 
larly, and  adapted  to  tho  Meridian  of  Washington. 

THE  NAUTICAL  PART. 

This  part  contains  the  Ephemeris  of  the  sun  and  moon ;  the  distances  of  tne  moon  from 
the  centres  of  the  sun  and  the  four  most  conspicuous  planets,  and  from  certain  Fixed 
Stars ;  the  Ephemeris  of  the  planets  Venus,  Mars,  Jupiter,  and  Saturn ;  and  the  Mean 
Places  of  198  principal  Fixed  Stars  for  the  beginning  of  the  year  1872. 

Time. — Astronomers  make  use  of  several  different  kinds  of  time  ;  an  explanation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time, — Sidereal  Time  is  measured  by  the  daily  motion  of  the  stars,  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour 
angle  is  called  the  Sidereal  Time.     Astronomical  clocks  are  regulated  to  sidereal  time. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over 
any  meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  divided  into  24 
hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the  instant  of  the 
passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to 
the  same  meridian. 

The  vernal  equinox  is  not  a  fixed,  but  a  movable,  point  on  the  equator.  Its  motion  is 
composed  of  two  parts :  precession,  which  is  proportional  to  the  time,  and  is  combined  with 
the  daily  motion  of  the  heavens ;  and  nutation,  which  is  periodical.  In  consequence  of  the 
latter,  the  daily  motion  of  the  equinox  is  not  strictly  a  uniform  measure  of  time,  and  the 
sidereal  time  in  common  use  might  therefore  be  called  .Apparent  Sidereal  Time ;  and 
Mean  Sidereal  Time  would  be  that  reckoned  from  the  transit  of  the  mean  equinox ;  but 
the  irregularity  referred  to  cannot  exceed  2*.3  in  a  period  of  nineteen  years,  and  is,  there- 
fore, of  no  practical  importance. 

Solar  Time. — Solar  Time  is  measured  by  the  daily  motion  of  the  sun.  A  Solar  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian ;  and 
the  hour  angle  of  the  sun  is  called  Solar  Time.  This  is  the  most  natural  and  direct  measure 
of -time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are 
not  exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun^s  motion  in  right  ascension  arises  from  two  different 
causes ;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  that 
the  sun^s  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun^s  motion, 
a  fictitious  sun,  called  a  Mean  Sun^  is  supnosed  to  move  in  the  equator  with  a  uniform 
velocity;  ^ 
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Mean  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  thig 
Mean  Sun;  the  latter  at  certain  periods  agrees  with  the  real  son,  then  again  is  in  advance 
of  it,  and  at  other  times  is  behind  it.  The  clocks  in  ordinary  nse,  and  chronometers  used 
by  Navigalors,  are  regulated  to  mean  time. 

True  or  Apparent  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  the  true  and  mean  time  is  called  the  JEquaHon  qf  Time.  By 
means  of  it  we  pass  from  true  to  mean  time,  or  the  reverse.  Thus,  if  the  (rti^  time  be 
given,  the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I.  of  the  Calendar.  If  the  mean  time  be  given,  the  true  time  is  obtiuned  by  apply- 
ing the  equation  of  time  as  directed  by  the  precept  on  page  II.  of  the  Calendar. 

Day, — ^The  dvU  day,  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours  from  one  midnight  to  the  next  following.  The  hours  are 
counted  fix>m  0  to  12  from  midiught  to  noon,  after  which  they  are  again  reckoned  from 
0  to  12  from  noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours 
each;  the  first  of  which  is  marked  A.  M.,  the  last  is  marked  P.  M. 

The  astronomical  day  commences  at  noon  of  the  civil  day  of  the  same  date.  It  also 
comprises  twenty-four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of 
one  day  to  that  of  the  next  following.  The  astronomical,  as  well  as  the  civil,  time  may  be 
either  agparent,  or  mem^  according  as  it  is  reckoned  from  apparent  noon,  or  from  mean 
noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day ;  therefore  the  first  part 
of  the  civtl  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last 
part  of  the  civU  day  to  the  first  part  of  the  same  astronomical  day.  Thus,  January  9th, 
2**  A.  M.,  civil  time,  is  January  8th,  14**,  astronomical  time;  and  January  9th,  2**  P.  M., 
civil  timCf  is  also  January  9th,  2\  astronomical  time.  The  rule,  then,  for  the  transforma- 
tion of  the  civil  time  into  astronomical  time  is  this :  If  the  civil  time  is  marked  A.  M.,  take 
one  from  the  date,  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time 
wanted;  if  the  civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astro- 
nomical time  is  had  without  further  change. 

If  the  longitude  be  expressed  in  tune,  and,  when  it  is  westf  added  to  the  local  time,  or, 
when  it  is  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  astronomical  time  is  used,  the  result  is  the  Oreenwi^  astronomical  time^ 
which  ordinarily  is  required  for  the  use  of  this  Part  of  the  Ephemeris. 

TiQS  CAi^J^P4B.<-'Tbe  Cftleqydar  is  divided  into  twelve  montb%  and  to  each  month  asa 
OiSsi^ed  eighteen  pi^es,  of  which  the  contents  are  as  foUows: 

Page  I.  contains  the  Apparent  Bight  Ascension  and  Declination  of  the  Sun  and  the 
EqwiMon  qf  Time  for  each  Greenwich  apparent  noon.  Ac^oining  columns  contain  the 
differeqc^  of  these  qu^tities  for  one  hour.  By  multiplying  this  difference  by  the  hours 
and  parts  of  a^  hm^  froip  Greenwich  apparent  noon,  and  adding  the  i^nount  to,  or  sub- 
^acting  it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing, 
we  obt^n  the  value  of  the  quantity  for  a  given  Greenwich  apparent  time.  The  hourly 
differences  w^  ^ven  for  the  instaint  of  apparent  noon  at  Greenwich,  and,  when  great 
apcun^y  \»  required,  should  be  first  interpolated  for  haff  the  hours  and  parts  of  an  hour  of 
the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  4ppa- 
x^ni  time  is  0.  The  lopgitu^^  ^Q^  Greenwich  expressed  in  time,  if  west,  is  at  that  instant 
the  Greenwich  a>pp»rent  time,  or  time  <kfter  Greenwich  apparent  noon;— if  easty  it  is  time 
hi;forc  Greenwich  apparent  noon;— and  may  be  employed  in  reducing  the  quantities  on  t\m 
page  to  apparent  noon  at  anv  place. 
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The  Right  Aacensioii  of  the  tun  thus  reduced  is  the  Sidereal  Time  of  Load  Apparent 
Noon,  The  diiierence  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun 
is  the  error  of  the  clock  on  oidereal  tsme. 

The  Declination  of  the  sun  reduced  to  the  meridian,  or  apparent  nooiit  of  the  place,  is 
needed  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun* 

As  an  example  of  the  use  of  this  page,  let  Uie  sun's  declination  be  reqnired  at  noon  of 
Sept  8d,  1872,  in  longitude  14Mr4'W.,  or  4- SH'44»  16*.    We  first  find*- 

For  Sept.  3d,  at  Greenwich  appmrem$  noon,  Q's  declinmtion  ae?  21  16.9  N. 

The  diC  for  1  hoar,  +66".30,  moltiplied  by  «,  is   49^.70 

The  proportional  part  for  aO^B  i>>,  37.65 

"  •♦  **      12»=  Jh^  11.06 

••  "  "       ^  =  A^,  1.84 

44  U  44       15*    «=    ^of  2«,  .23 

The  aoai  to  be  mibtracied,  638.40  or        8  5^6  8. 


The  sun's  declination  required,  7  12  18.4  N. 

Hie  longitodeflk  44>  l»»9k  44»J»^»  9^.738;  and  W.a0x9.738«538''.51»8^58»^l;  whieh 
ie  also  the  reduction  obtained  in  another  wigr- 

If  the  longitude  is  146^  4^  E.,  the  reduction,  8^  dS^'.S,  should  be  added,  and  the  resulting 
declination  becomes  T*  dXy  WA  N. 

If  greater  precision  is  required,  the  hourly  difference  may  be  first  interpolated  for  4^  52™ 
afief'  noon  for  the  west  longitude,  or  for  4**  52"*  before  noon  for  the  east  longitude.  This 
will  give,  in.  the  first  case,  the  hourly  difference  55''w36,  and  the  resulting  declination 
T  \2'  17''.8  N. ;  and,  in  the  second  case,  the  hourly  difference  57''.48,  and  the  declina- 
tion r  W  14''.8  N. 

At  sea,  however,  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half 
minute ;  and  the  reduction  may  be  found  by  Table  V.  of  Bowditch^s  American  Practical 
Navigator. 

The  EfwUion  of  Time^  as  has  been  before  explained,  is  the  number  of  minutes  and 
seconds  to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an 
observation  of  the  sun,  to  obtain  the  fnean  time.  The  heading  of  the  column  directs  the 
manner  in  which  the  equation  is  to  be  applied.  Where  there  is  a  change  in  the  course  of 
the  month  from  addition  to  subtraction,  or  the  reverse,  as  in  the  months  of  April  and  June, 
the  two  different  directions  are  separated  by  a  line,  while  a  corresponding  Hne  below  points 
out  the  date  at  which  the  change  takes  place.  As  given  on  page  I.  the  equation  of  time  is 
also  the  mean  time  of  apparent  noon. 

On  page  I.  are  also  given  the  iSWnV  Semidiameter^  which  is  used  in  reducing  the  altitude 
of  a  limb  of  the  sun,  or  the  angular  distance  of  the  limb  from  the  moon  or  some* other 
object,  to  the  altitude,  or  distance,  of  the  centre  of  the  sun ;  and  the  Sidereal  Time  of  the 
Semdiameter  passing  the  Meridian^  which  is  employed  in  obtaining  the  passage  of  the 
sun's  centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has 
been  oWrved.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of  transit  of 
the  firsts  or  western,  limb,  to  be  subtracted  from  the  time  of  transit  of  the  second^  or 
eastern,  limb. 

Page  II.  contains  for  each  Greenwich  mean  noon  the  Apparent  Right  Ascension  and 
Declination  of  the  &m,  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of-  these  quantities  are  also  given  for  noon,  and  may  be  used  in  reducing 
then)  to  aijiy  given  Greenwich  mean  time.  The  hourly  changes  may  be  fi^t  Interpola^d 
for  half  the  Greenwich  tune,  when  great  prt^  .  .     :-.  -        ^ 
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The  Right  Ascension  and  Declination  on  pages  I.  and  IL  are  aflfected  by  Aherraihnj 
and  therefore  denote  the  apparent  position  of  the  true  sun.  Page  II.  is  more  conveniently 
used  when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out 
of  the  meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to 
mean  time.  The  quantities  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for 
the  longitude,  as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  local  time  from  observations  of  the  sun, 
and  the  latitude  from  other  than  meridian  observations.  The  heculing  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

As  given  on  page  II.,  the  equation  when  additive  is  the  apparent  time  of  mean  noon ; 
and  in  general  it  is  the  hour  angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  Sidereal  Time  of  Mean  Noon  is  also  the  Right  Ascension  of  tJie  Mean  Sun.    It 

may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using  the  hourly 

difierence,  9".8565;  or  by  Table  III.  in  the  appendix  of  the  American  Ephemeris  for 

reducing  intervals  of  mean  solar  to  sidereal  time.    Table  LI.  of  Bowditch's  Navigator 

.may  be  used  for  the  same  purpose  when  the  nearest  quarter  of  a  second  only  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  solar  time  to  sidereal  time.  If  we  add  the  right  ascen- 
sion of  the  true  sun  to  the  apparent  time,  or  the  right  ascension  of  the  mean  sun  to  the 
mean  time,  the  result  will  be  the  sidereal  time. 

The  sidereal  time  of  mean  noon  is  also  used  in  converting  sidereal  time  to  mean  time, 
by  first  reducing  it  for  the  longitude  of  the  place.  Subtracting  the  reduced  value  from  the 
given  sidereal  time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this 
the  corresponding  reduction  of  a  sidereal  interval  to  a  mean  time  interval  in  Table  II.  of 
the  American  Ephemeris^  or  Table  LII.  of  Bowditch's  Navigator^  will  give  the  mean  time 
required.  This  reduction  may  also  be  found  by  multiplying  9*.6296  by  the  hours  and  parts 
of  an  hour  of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II. ; — 

1.  Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1872,  Sept.  5, 
gh  12™  13*  A.  M.  mean  time  at  a  place  whose  longitude  is  118°  14'  E. 

h    m     ■ 
The  local  astronomioal  mean  time  ia  Sept.  4,  18  13  13 

The  longitude  in  time,  —    7  52  56 

The  Greenwich  mean  time,  Sept.  4,  10  19  17 

or  Sept.  4,  10. 3214 
Sun's  R.  *A,  flquati&n  of,  time, 

Sept.  4,  JVoim,  10  54  24.08  Sept.  4,  Jioon,  1  14'.88  Additive, 

H.  D.  9-.038  X  10.3214      +    1  33.28  H.  D.  +  0-.818  X  10.3214  =r+  8.44 


10  55  57.36  1  23.32 

If  greater  precision  ia  required,  the  hourly  differences  interpolated  to  5hi2,  or  9".036  for  the  nghf 

ascenBion,  and  0'.620  for  the  equation  of  time,  should  be  used. 

The  equation  of  time  in  this  example  is  additive  to  mean  time.    Its  reduction  could  have  been 

found  by  Table  VI.  A.  of  Bowditch'b  J^avigator  to  seconds  only. 

2.  If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have^ 

h     m     « 
Sept.  4,  JVoofi,  the  K.  A.  of  the  mean  sun  is  10  55  38.96 

Add  the  H.  D.  9-.8565  x  10.3214,  or  +1  41.73 

Add  the  local  astronomical  mean  time  18  12  13.00 


The  required  sidereal  time,  rejecting  24^,  is  5    9  33.69 

The  reduction  1°>  41";73  could  have  been  found  in  Table  III.  corresponding  to  the  Qreenwich  mear 
tim«,  10i>  19b  17b.    By  Table  LI.  of  Bowditcu^s  J^avigatoTy  the  reduction  is  !«  41*7. 
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3.  1872,  Sept  5,  A.  M.,  at  a  place  whose  longitude  is  118^  14'  £.,  suppose  the  siderea 
time  to  be  5^  9"^  33^69,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  daj  is  Sept.  4 ;  the  longitude  in  time  —  7^  &S°>  66",  or  —  7^.882. 

li    m     ■ 
Sept.  4,  the  sidereal  time  of  Greenwich  mean  noon  is  10  55  38.96 

The  H.  D.  9>.6565  X  (—  7.882),  or  the  red.  for  7^  63»  66>  in  Table  III.    —    1  17.69 

The  sidereal  time  of  local  noon,  10  54  21J37 

The  given  sidereal  time  +  ^\  29    9  33.69 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon    18  15  12.423s  li^JJSA 
-.  9i.8296  X  18.254,  or  the  red.  for  1&^  15m  ^  in  Table  II.,  —    2^59.42 

The  required  mean  time,  Sept.  4,  18  12  13.00 

Page  III.  contains  the  Longitude  and  Latitude  of  the  Sufiy  and  the  Logarithm  of  its 
Distance  from  the  Earthy  at  Greenwich  Mean  Noon  of  each  day.  The  Longitude  is  given 
in  two  columns,  headed  X  and  X' ;  of  which,  ^,  is  the  sun^s  longitude  counted  from  the  true 
equinox  of  the  date ;  and  X'  is  the  same  coordinate  counted  from  the  mean  equinox  of  the 
beginning  of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain 
the  sun^s  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of 
the  radius  vector  are  likewise  given.  The  longitudes  of  the  sun  are  the  true  longitudes, 
not  affected  by  aberration.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III.  contains  the  Mean  Tim>e  of  Sidereal  0^,  or  24^ — the  right 
ascension  of  the  mean  sun.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the 
longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference, — 9*.8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  11.  of  the  American  Ephemcris, 
for  reducing  intervals  of  sidereal  time  to  mean  solar  time^  or  approximately  Table  LII, 
of  Bowditch's  Navigator. 

This  column  is  used  in  converting  sidereal  time  to  mean  time.  As  an  illustration  let 
us  take  Example  3,  above. 

h    m     I 
Sept.  4,  the  rae^n  time  of  Greenwich  sidereal  0^  is  13    2  12.54 

The  H.  D.  —9i.8296  x  (—  7.882),  or  the  red.  for  long..  Table  11.,     +    1  17.48 

The  mean  time  of  local  sid.  O*",  13    3  30.02 

Add  the  given  sidereal  time,  5    9  33j69ss5b.l59 

The  sum  is  18  13    3.71 

—  9>.8296  X  5.159,  or  the  red.  for  5^  9a  34*  in  Table  II.,  —        50.71 


The  required  mean  time,  Sept.  4,  18  12  13.00 

It  was  readily  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  0^  and  the 
given  sidereal  time  would  be  less  than  24^.  Were  it  more  than  24^,  the  mean  time  of 
sidereal  0^  should  be  taken  out  for  Sept.  3,  that  is  the  preceding  astronomical  day. 

Page  IV.  contains  the  Moon^s  Semidiameter  and  Equatorial  Horizontal  Parallax  for 
every  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  Horizontal 
Parallax  give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced 
to  any  other  Greenwich  mean  time  in  the  same  way  as  the  sun's  declination  and  the  equa- 
tion of  time  in  the  preceding  examples.  The  sign  plus  or  minus  (+  or  *— )  prefixed  to  the 
hourly  differences,  shows  whether  the. horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon^s  semidiameter  may  be  readily  found  from  the  reduction  of 
the  horizontal  parallax,  by  multiplying  it  by  0.273.  It  also  may  be  obtained  from  Tabic 
XL  of  BowniTcn's  Navigator^  or  by  simply  computing  the  proportional  part 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1872,  July  17,  9^  P.  M.  Green- 
wich mean  time,  we  see  that  the  difference  of  the  senidiameters.at  noon  and  midnight  of  Nov.  18  is 
^'.4 ;  then  as  12^  :  9b  «  6".4  :  4".8 

firhich  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increasing 
The  moon*B  semidiameter.  then,  for  July  17,  9J»,  is  16'  22".8  +  4".8,  or  16'  27".6. 
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*  The  moofn'fl  semiffiaifieter  and  horissontal  pom^x  ai«  feqidred  ff»  all  observatiosB  of  the 
moon.  When  great  pfecimon  is  needed;  the  keody  differeneee  ehottld  be  first  lnterpolal«d 
for  Jtaif  the  interval  of  Greenwich  tkne  li!ont  noon  or  mkbyght,  and  a  eorfeetion  applied  to 
the  horizontal  pamllaar  for  the  latitude  of  the  place  of  observation. 

The  Mean  Ihne  qf  the  MoonCs  Meridian  Pa8$age  at  Greenwich,  which  is  given  on  page 
IV.  to  minates  and  tenths  of  minates,  is  also  accompanied  with  a  column  of  <^erenoee  for 
one  hour  of  longitude,  by  means  of  which,  having  the  longitude  turned  into  time,  tlie  time 
of  the  moon^s  meridian  passage  at  any  other  place  may  be  computed.  The  reduction  may 
be  taken  from  Bowbitch's  Table  XXVIII.  by  simple  inspection.  The  last  odomn  of 
this  page  contains  the  Age  of  the  Moon,  or  the  time  elapsed  since  the  preceding  new  moon, 
to  tenths  of  days. 

Pages  V.  to  XII.,  inclusive,  contain  the  Moonffs  Right  Ascension  and  DedmaUm  ffx  eaek 
day  and  hour  of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  dUffermo^ 
for  one  minute,  which  are  also  given  at  each  hour.  The  right  ascension  and  decUaatioii' 
of  the  moon  change  so  mpidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  mooa 
would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  lalilade 
and  time.  These  quantities  are  wanted  for  Greenwich  mean  time,  which  is  either  takett^ 
directly  from  a  well-regulated  chronometer,  or  is  obtained  by  applying  the  longitude,  tufoed' 
into  time,  to  the  local  mean  time  of  the  observer.  Each  is  tn^en  out  for  the  day  and  hour 
of  the  Greenwich  mean  time;  the  d^ff.  far  1^  multiplied  by  the  minutes  and  parts  of  m 
minute  of  the  Greenwich  time;  and  the  product  added  to,  or  subtracted  from,  the  quantify 
according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  fbr  1872,  April  8^ 
15b  ^5m  20*,  astronomical  mean  time  at  Greenwich : 

Right  Ascension.  DulxMtUnu 

AprU  8, 15*  2    8    8.60  9  25  19.3  N. 

Diff.  ».0257  X  16.333  +  31.06  13'M06  X  I5.333'         3  21.0  N. 


April  8, 15b  15a  20>  2    8  39.66  9  28  403  N. 

Tb«  differeneeg  interpolated  for  7>".67  =  0^.13  are  for  the  right  asejeauon  2>.0256|  and  lor  the  decli- 
nation 13".099,  which  may  be  used  for  greater  precision. 

Page  XII.  contains  also  the  Phases  ^  the  Moon  and  the  dates  of  the  Maoris  Perigee  and 
Apogee,  or  least  and  greatest  distances  fix>m  the  earth. 

Pages  XIII.  to  XVIII.,  inclusive,  contain  the  Lunar  DistaneeSf  or  the  angular  distances 
of  the  centre  of  the  moon  from  the  centre  of  the  sun,  the  four  larger  planets,  and  cert^ 
fixed  stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given 
for  every  third  hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore 
astronomical.  All  the  distances  that  can  be  observed  on  the  same  day  are  grouped  together 
under  that  date;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.,  or  £.,  is  affixed  to  the  name  of  the  sun,  planet,  or  star,  to  indicate 
that  it  is  on  the  west,  or  east,  side  of  the  moon. 

An  observer  on  the  earth's  surface  having  measured  a  Lunar  Distance^  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  irue^  or  geooenMe^  distance.  With  this  distance 
and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Qreenwich 
mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris  between  every  two 
sucoessive  distances  the  logarithm  (f  the  seconds  of  time  in  which  the  distance  changes  V'j 
or,  as  it  is  usuaUy  called,  the  proportional  togarOhm  </  the  d^srence.  It  is  ^ven  for  tlie 
mi(2ife  instant  of  th^  iwo'dates^  between  which  it  is  placed.  .       .    .. 
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For  oompating  the  Oreewwieh  time  we  have  the  following  rnle : 

Find  In  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  oat  the 
nearest  of  these,  the  hoars  of  Greenwich  time  over  it,  and  the  P,  L,  qf  D^f,  between  them : 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac; 
and  from  the  prqportiondl  logarithm  of  this  difference  subtract  the  P.  L.  of  Biff,  taken  froni 
the  Almanac: 

The  result  is  the  proiporUonal  hgari&im  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac  distance  is  used;  to 
be  subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac  distance  is  used. 

Or,  we  may  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac 
distances  to  the  P.  L,  qf  Biff,  of  the  Almanac;  and  the  sam  will  be  the  common  logarithm 
of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  LogariUims 
^  smaSL  Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  opera- 
tion of  reducing  degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L,  i^Biff.  in  the  Ephemeris  varies,  the  Greenwich  time,  found  by  the  methods 
just  described,  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  2d  differ^ 
enWj  take  the  difference  between  the  P.  L,  qfBiff.  used  and  the  one  which  follows  it  in  the 
ISphemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones.) 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  i.  Appendix,  and  take  out  the  corresponding  seconds,  which  are  to  be  added  to 
the  approximate  Greenwich  time  if  the  Prop,  Logs,  in  the  Ephemeris  are  decreasing ;  to  be 
subtracted  if  they  are  increasing. 

Thns  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer  time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  as  found  from  the  Lunar 
Distance.  The  agreement  or  disagreement  of  this  error  with  that  brought  up  from  the 
error  and  rate  of  a  previous  date,  may  show  whether  the  chronometer  has  run  well  or  ill. 
In  this  way  Lunar  Distances  can  be  used  as  a  check  upon  the  chronometer.  By  a  series  of 
oarefully  observed  Lunar  Distances  on  both  sides  of  the  moon,  the  chronometer  error  can 
be  tolerably  well  ascertained. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  Lunar  Distance  will  be  his  longitude. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  Lunar  Distance,  suppose  that  on  1872 
Jan.  26,  about  16^*  of  Greenwich  astronomical  time,  the  corrected  distance  of  the  moon's  centre  from 
a  Tauri  (Aldebaran)  is  75o  17'  43" : 

O       t      n 

Corrected  distance,  75  17  43 

Distance  in  the  Ephemeris,  Jan.  26, 15^  0*n  0>  74  42  31  P.  L.        J2955 

Difference,  35  12  P.  L.        .7087 

Time  from  15i>  (after)  +  1    9  31  P.  L.        .4132 

Corr.  for  2d  Diff.,  Table  I.,  +  2  Diff.  of  P.  Logs.  —      6 

Greenwich  Mean  Time,  Jan.  26        16    9  33 

By  a  Table  of  common  logarithms,  or  a  Table  of  logarithms  of  small  arcs,  the  reduction  of  the 
Greenwich  time  would  be  found  thus : 

P.  L.  from  Ephemeris,  0.2^55 

Diff.  of  distances,  35'  12"  =  2112"  log    3.3247 

Red.  of  Greenwich  time,  +  l^"  9^  31*  =s  4171*  log    3.6202 

the  result  being  the  same  as  by  the  previous  method. 
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Pages  218  to  241,  inclusive,  contain  the  Ephemerides  of  the  four  principal  planets,  Venus, 
Mars,  Jupiter,  and  Saturn.  The  Ephemeris  of  each  consists  of  its  apparent  right  ascension 
and  declination^  and  their  variations  in  one  Aour,  for  each  Greenwich  mean  noon ;  tlie 
mean  time  of  meridian  passage ;  and,  at  the  bottom  of  the  page,  the  semidiameter  and 
horizontal  parallax. 

North  dpclinations  are  marked  +*  south  declinations  — .  +  prefixed  to  the  hourly  change  of 
declination  of  the  sun,  moon,  or  a  planet,  indicates  that  north  declinations  are  increasing,  and  south 
declinations  are  decreasing;  —  indicates  that  north  declinations  are  decreasing,  south  declinations 
increasing. 

The  right  ascension  and  declination  are  needed  in  all  observations  of  the  planet  for  time, 
latitude,  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean  time 
is  the  same  as  in  the  examples  of  the  sun  previously  given.  The  mean  time  of  passage 
across  any  meridian  can  be  found  by  dividing  the  daily  difference  by  24,  and  using  the 
hourly  difference  thus  obtained,  as  in  the  case  of  the  moon ;  or,  the  reduction  can  be  found 
by  the  proportion:  As  24^'  (or  360^)  is  to  the  longitude,  so  is  the  daily  difference  to  the 
reduction  required. 

Pages  242  to  244  contain  the  Sun's  Rectangular  Coordinates  referred  to  the  equator 
and  equinox  of  the  date.  They  were  employed  in  computing  the  Ephemeris  of  the  Planets. 
The  day  of  the  year,  or  number  of  days  from  January  0,  is  also  given. 

Pages  245  to  248  contain  the  Moon's  true.  Longitude  and  Latitude  for  each  Greenwich 
mean  noon  and  midnight  The  right  ascensions  and  declinations  of  the  moon  have  been 
computed  from  them. 

Pages  261  to  264  contain  the  Mean  Places^  with  their  annual  variations^  of  one  hundred 
and  ninety-eight  Fixed  Stars  for  the  beginning  of  the  year  1872.  North  declinations  are 
marked  + ;  south  declinations  — . 

The  right  ascension  of  a  star  is  also  the  sidereal  time  of  its  meridian  passage.  From 
this  we  may  roughly  find  the  mean  time  of  meridian  passage  by  adding  the  mean  time  of 
sidereal  0^  on  page  III.  of  the  Calendar,  or  subtracting  the  sidereal  time  of  mean  noon  on 
page  XL,  (disregarding  seconds;)  but  we  can  find  it  more  exactly  by  the  processes  already 
given  for  converting  sidereal  time  to  mean  time. 

The  right  ascension  and  declination  of  a  star  are  generally  needed  in  observations  of  it 
for  time,  latitude,  or  azimuth.  The  mean  places  are  sufficiently  accurate  for  most  obser- 
vations  at  sea;  but  for  more  exact  observations,  the  apparent  places  given  in  the  larger 
Ephemeris  should  be  used. 
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THE  ASTRONOMICAL  PART. 


This  part  is  adapted  to  the  meridian  of  Washington ;  and  Washington  time,  astronomical 
or  sidereal^  is  required  in  its  use.  The  longitude  of  Washington  from  Greenwich  is  assumed 
tobe  +  5»>8«»  12». 

Obliquity  of  tJi9  Ecliptic^  <J-c.,  page  250. — This  page  contains  for  every  ten  days  of  the 
year  the  Apparent  Obliquity^  which  is  required  for  the  transformation  of  longitudes  and 
latitudes  to  right  ascensions  and  declinations,  or  the  reverse ;  the  Equation  of  Equinoxes  in 
longitude  and  right  ascension,  or  the  reduction  from  the  mean  to  the  true  equinox  of  the 
date ;  the  Precession  of  Equinoxes  in  longitude,  or  the  reduction  of  longitudes  from  the 
mean  equinox  of  the  beginning  of  the  year  to  the  mean  equinox  of  the  date;  the  Suh^s 
Aherration^  which  is  to  be  applied  to  the  true  longitude  of  the  sun,  as  given  in  the  Ephe- 
meris,  to  obtain  its  apparent  longitude;  the  SurCs  Horizontal  Parallax;  and  the  Mean  Lon- 
gitude of  the  Moon*s  Ascending  Node. 

At  the  bottom  of  the  page  are  given  the  Mean  Obliquity  for  the  beginning  of  tl)e  year ; 
the  Annual  Precession  for  the  middle  of  the  year,  the  precession  in  a  sidereal  and  in  a 
solar  day,  and  the  daily  motion  of  the  moon^s  node  in  longitude. 

Fixed  Stars, — Pages  251-259  contain  for  each  mean  midnight  the  logarithms  of  A^  JB, 
C,  D,  also/,  G,  ff,  t,  and  logarithms  of  g^  A,  and  t,  (following  Bessel^s  notation),  for  re- 
ducing the  mean  places  of  the  Fixed  Stars  at  the  beginning  of  the  year  to  their  apparent 
places  on  any  day. 

The  formulsB  from  which  they  are  derived,  and  those  in  which  they  are  used,  are  given 
on  page  260.  The  coefRcients  are  those  of  Petebs  and  Struve.  For  terms  in  right 
ascension,  except  the  small  terms  at  bottom  of  page  260,  they  are  expressed  in  time. 

The  first  set  of  quantities  require  for  the  star  the  logarithms  of  a,  &,  c,  (2,  a%  ^,  c^,  d', 
which  are  to  be  found  in  the  Star  Catalogues.  The  other  set  require  no  other  star  con- 
stants than  the  right  ascensions  and  declinations.  /,  G,  and  H  are  given  in  time,  as  well  as 
arc,  to  facilitate  their  use  with  tables  of  sines,  &c.,  which  have  the  argument  in  time. 

Tables  IV.,  V.,  and  YL,  in  the  Appendix,  give  corrections  of  the  apparent  places  of 
several  circumpolar  stars,  and  of  the  quantities  A  and  B  for  small  terms  of  nutation. 

For  a  star  near  the  pole,  it  is  best  to  compute  the  reductions  with  the  time  constants  and  the  mean 
right  ascension  and  declination  at  the  date,  instead  of  the  beginning  of  the  year,  (or  the  logarithms  of  a, 
bf  e,  d&c.,  reduced  to  the  date),  and  add  such  of  the  following  terms  as  may  be  of  sufficient  magnitude: 

In  Right  Ascension, 
-|-0*.000003   r^wna^^j^^^ 


^0«  .000149   r'cosa) 

— 0^.0000650  r^  sin  2  a 
+09.000010.3  sin  2  (^  cos  2  a 
— 04.0000107  cos  2  (I  sin  2  a 

cos  2  a 


tan>d 


+0«  .0000620  sin  2 
— 0«.0000622  cos  2 

+0«  .0000513  sin  (( 
— 0«i)000507  cos  (( 
+0S.0000097  sin  (( 
— 0«.0000053  cos  (( 


sin2a!"*«'^ 

-|-(l)cos2a 

+  ft)  sin  2a 

^ft)cos2a 

I— ft)  sin  2a, 


In  Dedinati&n, 

+  0".000975  r«  sin*  a 

—  0".000023cos2ft 
^0".000080  cos  2  ft  cos  2  A 
~  0".000077  sin  2  ft  sin  2  a 
+0".000040cos2Q 

-^  0".000467  cos  2  0  cos  2  a 

—  0".000465  sin  2  S  sin  2  a 


»-tan  6 


>tan  6  sec  6 


— 0".00004co8(( 
— 0".00038cos(( 

—  0".00038sin« 

—  0".00038cos(( 

—  0".00004co8(( 

—  0".00007sin  (( 


4-ft) 

i+ft)co82a 
1 4- ft)  Bin  2a 

l-ft) 

»— ft)  cos  2  a 

I— ft)  sin  2a  J 


»>  sin  J  tan  4 


Pages  2{{  1-264  contain  the  mean  places  and  their  annual  variations  of  198  Fixed  Stars 
for  1872,  Jan.  (^-{-.320^  or  the  instant  when  the  sun's  mean  longitude  was  280°.  r  on  the 
preceding  pages  is  reckoned  from  the  same  ep^x^h.  Stars  within  25^  of  either  pole  are 
designated  by  a  *. 
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The  apparent  places  of  a,  ^,  and  X  Ursie  Minoris,  and  of  51  Cephei,  are  given  on  pages 
265-276  for  every  upper  transit  at  Washington.  They  include  the  terms  depending  on 
2(C)  as  well  as  other  small  terms  on  pages  260  and  505,  so  far  as  they  were  of  sufficient 
importance. 

The  apparent  places  of  the  remaining  194  stars  follow  on  pages  277-325  in  the  order 
of  their  right  ascensions.  They  are  given  for  every  tenth  transit,  together  with  ten  times 
their  daily  motion  at  transit ;  and  include  all  terms  of  the  preceding  formulae  exceeding 
0*.003  in  right  ascension,  or  O'^OS  in  declination,  except  those  which  depend  on  2  (C  and 
<C — P.    The  mean  solar  time  of  transit  is  also  given  to  the  nearest  tenth  of  a  day. 

Solar  Ephemeris. — Pages  326-^1  contain  the  Apparent  Right  Ascension  and  DecUnO' 
tion  of  the  Sun  for  each  mean  and  apparent  noon  at  Washington ;  the  Hourly  Motion  at 
mean  noon  ^  the  Equation  of  Time  at  apparent  noon  with  the  sign  of  its  application  to 
apparent  time ;  the  Sun's  Semidiameter  and  the  Sidereal  Time  of  its  passing  the  Jikridian ; 
and  the  Sidereal  Time  of  Mean  Noon.  The  explanation  of  these  quantities  and  their  use 
has  already  been  given  on  pages  496-498. 

The  Sun's  Horizontal  Parallax  is  on  page  250. 

Moon  Culminations. — Pages  332-334  contain  the  mean  solar  time  of  the  Upper  Dransit 
of  the  Moon's  centre  at  Washington,  expressed  to  hundredths  of  a  minute,  the  difference 
for  one  hour  of  longitude,  and  the  Sidereal  Time  of  Semidiameter  passing  the  Meridian^ 
both  given  for  the  instant  of  transit  at  Washington.  The  numbers  in  the  fifUi  column  indi- 
cate the  four  Stars  in  the  list  of  Moon  Culminating  Stars^  pages  335-338,  the  two  pre- 
ceding and  the  two  next  following  the  moon,  proper  to  be  observed  with  the  moon  at  each 
transit.  The  bright  Limb  of  the  Moon  is  indicated  by  the  Roman  numerals  in  the  last 
column. 

The  time  of  transit  at  any  place,  within  six  hours  of  Washington  in  longitude,  may  be 
found  with  sufficient  accuracy  from  the  time  of  the  Washington  transit  by  using  the  hourly 
difference  interpolated  for  a  longitude  half  that  of  the  given  place.  With  this  time,  reduced 
to  Greenwich  time,  the  moon's  right  ascension  can  be  taken  from  the  Lunar  Ephemeris, 
pages  V-Xn  of  each  month,  as  in  the  example  on  page  502.  ^  If  greater  precision  is  re- 
quired, or  the  place  is  more  than  six  hours  from  Washington,  we  may  from  the  right  ascen- 
sion thus  obtained,  which  is  nearly  the  local  sidereal  time^  find  the  load  mean  time  (as  on 
page  501)  more  accurately  than  before,  and  thence  the  Chreenwieh  mean  time^  and  with 
this  revise  the  computation. 

As  an  example,  suppose  the  right  asoenaion  of  the  bright  limb  of  the  moon  to  be  required 
at  the  transit  of  April  17,  1872,  at  Chicago,  in  longitude 

W.  from  Washington,  O^"  42°"  14" »  0>'.704  »  0^.0298. 
W.  from  Greenwich,  S^  50°^  26». 

Transit  at  Waihiagton,  (p.  338) April  17,    7  5677 

Hourly  motion, 1».938X0.704»   +    136 

Transit  at  Chicago, April  17,    7  58.13 

Longitade  from  Greenwich 5  50.43 

Greenwich  mean  tim« April  17,  13  48.56 

April  17, 14b  (p.  ^),  Moon's  ]L  A 9  ^  28.6tt 

Diff.forl" —11.44X».0407a -.  23.34 

April  17, 1^  4^.56,  Moon's  E.  A 9  44    5.34 

Sid.  tim6  of  semidiam.  passing,  (p.  332) —    1    5.55 

R.  A.  of  I,  or  bright  limb,  bi  ita  trantit  at  Chicago 9  42  SM9 

The  approximate  Declination  is  + 18®  42'. 

The  abov«  hourly  molioA,  l"U)a8  ia  Aund  bj  interpolating/oftoafd  0^.015*  firom  that  given  on  p.  332  ^ 
and  2*.0407,  the  change  of  right  ascension  in  !»,  by  interpolating  6™  Iftiek  of  that  given  on  p.  64  tbr 
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April  17»  14K  TIm  time  of  Mmidiametar  pMiing  the  meridimn  is  iotarpoli^d/ariMrii  Q^JOHtS^  firom  that 
fiVea  on  p.  33S2y  and  is  subtracted  from  the  right  ascension  of  the  centre^  since  the  bright  limb  is  I.,  or 
the  preceding  one. 

The  Greenwich  mean  time  computed  from  the  right  ascension  of  the  moon's  centre  is  0".01  less, 
and  the  revised  right  ascension  0*.02  greater,  than  those  stated  above. 

Moon  Ctdminating  Stars^  pages  335-338. — The  mean  places,  with  their  annual  varia- 
tions, of  174  start  near  the  moon's  path  are  given  for  the  beginning  of  the  fictitious  year 
(1872,  Jan.  0^-{-.820).  The  names  of  35  of  them,  whose  apparent  places  are  given  in 
the  Ephemeris  of  the  Fixed  Stars^  are  printed  in  small  capitals. 

The  apparent  places  of  the  others  may  be  obtained  by  the  quantities  and  formulsB  on 
pages  251-260.  To  illustrate  the  use  of  these,  suppose  the  apparent  place  of  No.  68, 
K  Leonis,  one  of  the  four  stars  proper  to  be  observed  with  ihe  moon  on  the  17th  April,  be 
required  at  its  transit  of  that  date  at  Chicago. 

The  Washington  mean  time  of  transit  is  April  17,  8*^.7.  The  quantities  from  page  251,  or  page  255, 
are  to  be  taken  for  a  date  3i>.3a=s  0^.14  hrfore  midnight  of  April  17,  for  which  thej  are  there  given. 


(Star  Tables) 
(p.  851) 
(Star  Tables) 


log  a      0.5023 
log  Ji      8.7099m 
log  •'     lJ2333m 
log^a   9.212811 
log  4  a'  9.9488 


(p.  336) 


a    »= 


;»^+0*.002     r/i' 
JljfparmU  PUue^  a'' 


1st  Method, 

log  6      7.9366  n 

logB     0.4431 1» 

log  k>     9.719611 

log  B  ft  8.3797 

logHft'O.lGSO 

h     m    i 
9  53  26.99 

—  0.163 
+  0.024 
+  0.948 

—  0.348 

+    0.001 
9  53  27.45 


log£       8.7590  Jt 
log  C     1.8179  IS 
log  cf     9.5440 
log  Ce  9.9769 
log  Ce^  0.761911 

Ctfmm 

I— 0".03r^'»i 


log  d       8.5487 
log  D      0.986511 
log  d*      9.107711 
log  Dd   9.5368» 
log  Dd'  0.0942 


*t 


8  39  25.9 
+  0.88 
+  1.45 
^5.78 
+  144 
—0.01 


cr'a:+  8  39  23.7 


fid  Method. 


(p.  338)     a-' 


h    m 
953^ 


(p.  255)     Os  16  88.7 
«>         J7—15  58.4 


logiV 


8.8239 
0.4711 
I.  sin  (6^+ a)  9.7896 
1.  tas  d  9.1826 

log  (g)  8JI672 

JlpparnU  Eight  Aseetuion 

kg  g  0.4711 

l.cos(G  +  a)  9.8963 

log  (gf)  0.3674 

log  i  0[85Silm 

I.  cos  6  9.9950 

log  (i)  0.850811 
J^pmromt  I>oeUnatum    . 


H+a 

8.8239 
1.2821 


>+  ijiA 

r  2  38J|ae38    2 
I  1  51.9—87  57 


logA 
log  A 

l.nin(B+m)  9.6709 

1.  SMS  d  0.0050 

log  (h)  0.7819 

log  h  isiesn 

1.  cos  (H+a)  9.9461 

1.  sin  6  9.1776 

log  (AO  0.4058 


a    '■ 
f 
(g) 
(*) 

T/l 


(0  = 

r^i'- 
d' 


^5^2^.99 
—  0.160 
+  0.018 
+  0.605 
+  0.001 

9  53  27.45 

o     I    n 
+  8  39  25.9 

+  2.33 

+  2.55 

—  7M 

—  0.01 
+  8  39  23.7 


The  MooN^B  Semidiameter  and  Equatorial  Horizonttd  Paratldx  for  each  mean  noon  and 
midnight  are  on  pages  339-342.*  In  the  moon*s  Ephemeris,  as  in  that  of  ^e  sun,  the 
hourly  motions  belong  to  the  instant  for  which  they  are  given.  The  hourly  motion  of 
semidiameter  is  equal  to  .2723  times  that  of  the  horizontal  parallax. 


*Far«cilpfae  and  oaeiAtattiras,  BvacxBAftftr^s  vrioa  of  the  ^^^y^dliametiT,  wMdi  1»8MJ  kti,  it 
fli0lvifeu. 


'  »>.5 
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The  times  of  the  Moon's  Pliasesj  Apogee^  Perigee^  and  greatest  Libraiion^  are  given  on 
page  343 ;  and  the  position  of  the  Moon*s  Equator  and  the  Moon*s  mean  longitude  on 
page  344 ;  and  a  Table  for  computing  the  Libration  of  the  Moon  on  page  345. 

The  Ephemerides  of  the  seven  principal  Planets  (pages  346-387)  are  given  both  for 
niean  noon  and  the  time  of  transit.     The  hourly  differences  are  also  given  for  the  same 

• 

instants.     Third  differences  were  used  in  their  computation. 

The  Horizontal  Parallaxes^  Vertical  Semidiameters  and  Sidereal  Times  of  the  Semi* 
diameters  passing  the  Meridian  are  on  pages  388  and  389. 

The  Sun*s  Coordinates  (pages  390-401)  are  given  for  each  mean  noon  and  midnight, 
referred  to  the  apparent  equinox  and  equator,  and  also  to  the  mean  equinox  and  equator 
at  the  beginning  of  the  year  (Jan.  0^.0).  In  the  case  of  the  rectangular  coordinates,  only 
the  last  four  decimals  are  given  for  the  mean  equinox  and  equator,  and  the  first  three  places 
are  to  be  taken  from  the  apparent  equinox  and  equator.  When  a  change  of  a  unit  is  to  be 
made  in  the  third  place,  it  is  indicated  by  a  corresponding  colon  (:).  The  latitude  is  referred 
to  the  ecliptic  of  the  date.  The  reduction  to  the  mean  ecliptic  of  Jan.  0.  is  -|-  0^^.488  r  sin 
(O  -f*  ^^^)^  i^  which  r  is  the  time  from  Jan.  0,  in  parts  of  a  year. 

The  Heliocentric  Coordinates  of  the  Planets  (pages  402-409)  are  referred  to  the  mean 
equinox  and  ecliptic  of  the  mean  noon  of  the  2405,000th  day  of  the  Julian  Period,'  or  1872, 

July  25. 

K^  k*  Ifi  k* 

The  columns — — a:,  &c.,  contain  the  quantities  —  1600  m—  a:,  —  1600  m  —  y, — 1600  m -jz, 

in  units  of  the  7th  decimal  place,  in  which  m  denotes  the  mass  of  the  planet,  and  l^  the 
unit  of  attractive  force  in  the  solar  system,  or  log  k  ==  8.2355814. 

Page  409  contains  the  Inclinations  and  Longitudes  of  the  Ascending  Nodes  at  the  same 
epoch,  and  the  Masses  of  the  several  Planets  with  their  logarithms.  The  changes  of  the 
Liclinations  and  Nodes  in  100  days  include  the  motions  of  the  ecliptic  and  equinox. 

The  Heliocentric  Codrdinates  and  Masses  of  the  Planets  are  given  for  the  computation 
of  perturbations. 

Eclipses, — Pages  410-416  contain  the  elements  necessary  for  computation  and  the  prin- 
cipal phases  of  each  eclipse  of  the  Sun  and  Moon.  The  semidiameters  of  the  moon  are 
2^^.5,  and  those  of  the  sun  2^^.2,  less  than  those  in  the  Ephemeris. 

The  charts  of  the  Solar  Eclipses  show  the  part  of  the  world  in  which  each  is  visible. 
The  dotted  curves  pass  through  places,  where  the  eclipse  begins,  or  ends,  at  an  exact  hour 
of  Washington  mean  time,  and  aid  in  finding  an  approximate  time  of  the  beginning,  or 
end,  at  any  place.  The  limits  and  central  line  will  give  some  idea  of  the  magnitude  of  the 
eclipse.     The  longitudes  are  reckoned  west  from  Washington. 

The  Tables  of  Data  of  the  Solar  Eclipses  contain  certain  quantities*  derived  from  the 
elements  and  independent  of  the  place  of  observation.  They  are  given  for  successive 
times  at  the  Washington  meridian ;  and  if  their  values  for  the  Penumbra  be  taken  out  for 
a  time  Tq^  assumed  near  that  of  the  beginning,  or  end,  of  the  eclipse  at  any  place,  the  pre- 
diction for  that  place  may  be  computed  quite  accurately  by  the  following  formulsB : 

Let  ^  =  the  latitude  of  the  place,  -f-  when  north, 

A  s=  its  longitude  from  Washington,  -f-  when  west, 
{Bessel)    log  e==8.912205,        log  ( 1  —  e')»9.9970916,        sin  /^e  sin  ^, 

Aasj^ec  /  cos^,  ifcaas(l  —  6*)  sec /  sio  ^, 

a^A  —  h  sin  (/*  —  X), 
b^B— Ek+G  h  cos  (pi— X)^ 
c^— C  +  Fk— Hh  cos  {fi—X), 
m^-^bc  (usually  with  same  sign  as  a). 

i* The formalie mre.fivan  in  Chauvxh xt'b  SphtrUal  and  Practical  JiMtnmomy^  Vol.  I,  page  513.  Th« 
ohanges  of  ^,  £,  and  C  for  an*  minute,  or  Mte  Btcond,  are  ezpreased  in  uniu  of  the  aixth  da^imal  olaoa 
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If  i:i  -^.'/.  i!.c  lime  To  is  correctly  chosen.    If-m  differ  from  a,  a  correction  t  of  the  assumed 

liinc  may  be  obtained  in  seconds  by  the  formulse, 

log  (if  -  1.86167,  of  =  A'  —  fi'  k  eoB  (fi—X), 

^^      em  l/  =  B'—fiL'GhBmU^X), 

tan  i  Q^  — -ss-.  ^  ' 

mo 

1000000  (m-g) 

o'  +  ^cot  Q 

and  a  new  approximation  to  the  actual  Washington  time  will  be 

To'^To  +  t, 

with  which  the  computation  may  be  revised. 

Thus  successive  approximations  are  made  until  for  the  last  assumed  time  To,  msa 

very  closely,  and  t  is  quite  small.     The  local  mean  time  of  the  phenomenon  will  be»  using 

the  last  values  of  To  and  <, 

To  +  <  — A. 

Q  must  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the 

angular  distance  of  the  point  of  contact  reckoned  from  the  north  point  of  the  sun^s  limb, 

-|-  towards  the  east. 

For  a  total  or  annular  eclipse,  the  prediction  of  the  interior  contacts  may  be  made  in  the 

same  way,  using  the  Data  for  the  Shadow;  except  that  Q  will  have  a  sign  opposite  that  of 

a  in  a  total  eclipse. 

To  find  F,  the  angular  distance  of  the  point  of  contact  from  the  Vertex  of  the  sun^s  limb, 

-|-  towards  the  leji^  we  have  the  formulsB 

p  sin  P=  sin  f  c  sin  C  =>  cos  P  tan  {fi  —  X) 

p  cos  P=  cos  ^  cos  {fjL  —  X)     c  cos  C  =s  sin  (P — d') 

V^Q-C, 

in  which  ^  is  the  sun^s  declination. 

If  the  values  of  Q  at  the  beginning  and  at  the  end  of  the  eclipse  be  found,  and  their 

difference  (with  regard  to  signs)  be  denoted  by  2  0,  the  number  of  digits  eclipsed  is 

12  (1  +n)  sin>  i  a,  or  12  (1  -f  n)  co8>  i  0, 

according  as  ^  is  acute  or  obtuse :  n  being  the  quotient  of  the  semidiameter  of  the  moon 

divided  by  that  of  the  sun. 

0  may  also  be  found  from  the  formulas : 

1/ 
tanE  =  --  e^Q+R 

Or 

(in  which  JR  has  the  sign  of  I/);  and  the  expression  of  t  may  be  changed  to 

ffi — a  sin  Q  cos  R 


t^l 


of  sm  0 

The  following  is  an  example  of  the  computation  of  the  end  of  the  Eclipse  of  June  5, 
1872,  for  the  Astronomical  Station  at  Sitka,  Alaska,  for  which 

^  =  4-  57^  2'  52^'  A  =  58^  W  54'' 

(1)  log  e»  8.912205 

(2)  I.  sin  f  =»  9.9238264  ( 1)  +  (2)  1.  sin  x  =  8.836031 

(3)  log  (1- 6')=  9.9970916 

(4)  1.  sec  /  =  0.0010229  (2)  4-  (3)  +  (4)     log  k  =  9.9219409 

(5)  I.  cos  ^  =  9.7355506  (4)  4- (5)  log  A  -  9.7365735 

By  the  chart,  the  Washington  mean  time  of  the  end  of  the  eclipse  at  Sitka  is  12^  0°^. 
A  nearer  approximation  is  12^  2"'.7  for  which  we  take  from  the  table  for  PeiitMi^ra,  on 
page  412,  the  values  of  A^  J3,  C,  ^. 
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Canqmtaiian  of  tyike  correction  of  T^ 

;ft»181    5  i!6  (9)  £s9.965848 

ft^Ti » 138  50  B^  (10)  k  » 9^1041 

(11)  F  =  9.964171 

(1)  I.  sin  (/i  — A)  =9.9243975  (9)   +(10)  JS  A:  =  9i»877«) 

(2)  log  A  =9.7365r35  (10) +  (11)  FA  =  9.8861 12 

(3)  1.  cos  (ji  —  X)  =  9.734185311 

(12)  j«  =  + 0.86609 

(4)  =  (l)+(2)      log,kBin(fi-^X)       —9.660971  (13)  —  Am(^— A)»--0.45811 

(5)  log^'  =1.86167 

(6)  log  G  =9.581508  (14)  B=+ 1.06018 

(7)  =  (2)  +  (3)      log.  h  cos  Cu— A)       =9.470759n  (15)  —  £*=— 0.77231 

(8)  logH  =9.591100  (16)  OJkcoB(^—X)  =  — 0.11279 

(6)  +  (7)        log.  G  A  cos  (;<  — A)  =9.05226711  (17)  -.Cs+0.06544 

(7)  +  (8)        log.  if  A  cos  (/<--X)=  9.06185911  (18)  FA  =  +  0.76933 

(19)  ^  H  A  cos  (;i  ^  ;i)  =  +  0.11531 

(^)  +  (7)       log.  fi'  A  cos  (/i  —  A)  =  1.33243n 
(4)  +  (5)  +  (6)        log.  / G  A  sin  (/*— a)  =  1 .10415  (12)  +  (13)  a  =  +  0.40719 

(14)  +  (15)  +  (16)  A  =  +  0.17508 

(20)  log  b  =  9JM3296  (1^)  +  (18)  +  (1^)  « = + 0.95006 

(91)  log  e  «9.97776»  »= +0.40786 

(22)  =  1  [(20)  +  (21)]  log  m  =  9.610498  »—•««.  0i)0013 

(22)  -^90)  =  (21)  —  (22)         1.  tao  i  Q = 0.367262 

AngU  from  Jf,  paint,  Q=  +  1330  32'.l  (23)  A'=+  139.56 

(24)  ^^'AcoB(^~-A)  =  +     2150 

(29)  J.  cot.  Q  =  9.97778 n  (25)  B'  =  +     29.18 

(30)  log  6' =  1.21669  (26)  --^'GAnii(^— A)  =  —     12.71 
(29)  +  (30)                     log.  bf  cot  Q = 1.9447  n 

(25) +  (26)  ^*+     16.47 

(31)  log(iii^a)  +  6  =  2.1139m  (27)  =  (23)  +  (24)  a'=        161.06 

(32)  log  (a' +  6' cot  Q)=  2.1626  (28)  A'cotQ=—     15.65 
(31)  — (32)                                logr  =  9.9513i*                          (27) +  (28) a' +5^  cot  6=        145.41 

AMtumedtimey T«=12  2  42.00 

Correction  of  the  assumed  time^ /    =     —  0.89 

Washington  time  of  the  end^ June  5,  12  2  41.11 

Sitka  time  of  the  end June  5,    8  9  41.51 

We  have  also  C  =+27*^  14^  the  angle  from  theFer/ea?,F=+106*  IS';  ^=+139°  22^, 
and  the  magnitude  of  the  eclipse  2.8  digits,  or  0.23  of  the  sun's  disc,  on  the  south  limb. 

Occidtations, — Pages  417-418  contain  a  list  of  such  occultations  and  near  approaches  as 
will  be  visible  at  Washington  during  the  year  1872.  For  the  latter,  the  time  of  nearest 
approach,  the  nearest  point  of  the  moon's  limb,  and  the  distance  of  the  star  from  the 
moon's  limb,  are  stated. 

Pages  419-451  contain  Elements  Jor  faeilitating  the  Prediction  of  Occultations  of 
Planets  and  Stars  by  the  Moon,  The  list  includes  all  stars  to  the  6^  magnitude  in  the 
Catalogue  of  the  British  Association^  and  a  few  others  of  less  magnitude,  contained  in  the 
Almanac  Catalogue  of  Zodictcal  Stars  and  chiefly  belonging  to  clusters,  which  can  be 
occulted  during  the  year  1872. 

The  elements  comprise  the  Date^  the  Name^  Magniiude  and  Declination  of  ike  Star ; 
the  Limiting  Latitudes  within  which  the  occultation  may  be  visible ;  and^  at  the  time  of 
geocentric  conjunction  of  the  moon  and  star  in  right  ascension,  the  following  quantities ; 

A=  Washington  mean  time, 

H  =  Hour  angle  of  the  star  at  Washington,  «f-  when  west ; 

^       15  (a  — a')         .      ^           ,^     a— y 
Z  = ^ ^cos<^  =  0,         F= , 

IT  TZ 

15Ja  Jd 

sf  = cos  d,    y'  =  — ,  the  hourly  changes  of  x  and  y; 

IS  It 


USE  OP  THE   TABLES. 


511 


in  wkieh  a  and  i  are  the  true  right  ascension  and  declination  of  the  mocm, 
A  a  and  A  d,  their  motions  in  one  hour  of  mean  time, 
?r,  the  moon's  equatorial  horizontal  parallax, 
of  and  d',  the  apparent  right  ascension  and  declination  of  the  star. 
The  reductions  of  the  mean  place  of  the  star  at  the  beginning  of  the  year  to  its  appa- 
rent place  at  the  date,  are  also  given  to  facilitate  the  reduction  of  observed  occuhations. 

For  any  other  Washington  mean  time  T^^-^-t^we  have  {fi  being  the  sidereal  equiva- 
lent of  tj  and  <  as  a  coefficient  being  expressed  in  hours) 

h^H^  fi^  the  star's  hour  angle  at  Washington, 

As  the  moon's  motion  is  here  regarded  as  uniform,  the  expressions  for  x  and  y  are  more 
nearly  correct  the  smaller  the  interval  U  The  exact  values,  to  be  employed  in  the  reduc- 
tion of  an  observed  occultation,  are 

sin  (a  —  a/)  cos  9 

X  ^ ^ : 

sin  n 

sin  (^— y)  co8»^  (g  — a^)-f  sin  (^  +  ^0  sm*  ^  (a  — of) 

sin  n 
in  which  a,  d  and  n  are  to  be  taken  from  the  Ephemeris  for  the  time  T.     But  for  predicting 
the  times  of  immersion  and  emersioit,  and  the  points  on  the  moon's  limb  where  these  appear- 
ances take  place,  the  preceding  expressions  suffice  to  enable  the  observer  to  determine 
when  and  where  to  watch  for  these  phenomena. 
For  the  place  of  observation,  let 

^=its  latitude,  -|-  when  north ; 
X  =its  longitude  from  Washington,  -|-  when  west ; 
(Bessel)    log  e»8.9122  05,  log  ( 1  —  e»)=9.9970  916, 

sin  /=«  sin  9,  £=(1  —  «*)  sec  x^  F^sec  /. 

m'=54147.8  sin  1'',  log  At'=*9.41916. 

The  constants  for  the  place,  required  both  in  the  prediction  of  occultations  and  the  re- 
duction of  those  observed,  are  ^ ,  A,  and  E  sin  f ,  Fcos  ^ ,  fif  F  cos  ^ ,  or  their  logarithms. 

The  values  of  E  and  F  and  their  logarithms  are  given  for  dilTerent  latitudes  in  the 
following  table : 


9> 

E. 

P. 

Log  E. 

LogF. 

0** 

1— .0067 

1.0000 

9.9971 

0.0000 

±10 

1— .0066 

1.0000 

9.9971 

0.0000 

20 

1  .0063 

1.0004 

9.9973 

0.0002 

30 

1  .0059 

1.0008 

9.9975 

0.0004 

40 

1— .0053 

1.0014 

9.9977 

0.0006 

50 

1  .0047 

1.0020 

9.9979 

0.0009 

60 

1— .0042 

1.0025 

9.9982 

0.0011 

70 

1  .0037 

1.0030 

9.9984 

0.0013 

80 

1— .0034 

1.0033 

9.9985 

0.0014 

90 

1— .0033 

1.0034  9.9985 

0.0014 

An  occultation  will  not  be  visible  unless, 

1.  The  latitude  of  the  place  is  included  within  the  limiting  parp,llels ; 

2.  At  the  time  of  occultation,  or  the  local  mean  timo  (T — ^t  the  sun  is  sufficiently 
below  the  horizon ; 
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8.  At  that  time  the  star  is  above  the  horizon,  or  its  local  hour  angle  (A — ^)  is  numeri- 
cally less  than  r  found  by  the  formula 

cos  T  =  —  tan  <p  tan  ^'. 

A  table  of  r,  or  the  hour  angle  of  a  body  in  the  horizon,  computed  for  the  latitude  of  the 
place  and  different  declinations,  will  be  useful  for  such  comparisons. 

These  conditions  can  generally  be  determined  in  advance,  as  in  latitudes  less  than  60° 
( ^  —  A)  may  be  used  instead  of  ( T —  ^)  except  within  two  hours  of  sunrise  or  sunset ; 
and  ( Jf —  X)  instead  of  (A  —  >)  except  within  half  an  hour  of  the  starts  rising  or  setting. 
For  these  exceptional  cases,  which,  however,  are  not  favorable  for  observation,  the  time  of 
apparent  conjunction  in  right  ascension,  or  some  nearer  approximation  to  the  time  of  occul- 
tation,  can  be  subsequently  employed. 

Having  ascertained  that  an  occultation  will  be  visible,  we  may  proceed  to  compute  the 
times  of  immersion  and  emersion  by  the  following  formulse : 

1.  To  find  approximately  the  time*  of  apparent  conjunction  in  right  ascension,  as  affected 
by  parallax ; 

«  =     F  cos  «p  sin  (H —  I) 
vfsssfi^  F  cos  f  cos  {H —  X) 

In  hours,  (0=^;-^ 

Washington  time  of  apparent  conjunction,  ( T )« <J  -|-  (t) 

Local  "  "  "  {T)  —  X 

The  value  of  ( T)  to  the  nearest  tenth  of  an  hour  is  sufficiently  accurate.     If  a  closer  ap- 
proximation is  desired,  the  computation  may  be  repeated,  using  Asff-f-  (fi)  instead  of  if, 
(/i)  being  the  sidereal  equivalent  of  (<), 

(ro=(r)+(0- 

2.  To  find  a  nearer  approach  to  the  time  of  either  phase,  let  us  assume  the  Washington 
mean  time  T,  which  for  the  first  computation  may  be  the  computed  time  of  apparent  con- 
junction, or  some  conjectural  time  near  it.     For  this  time  find 

«=  T—  <J  A=il+iu,  or  A— As=ff— A+/1 

x^txf  y^y+ty'i 

and  then  Ti  and  T2,  the  approximate  Washington  mean  times  of  immersion  and  emersion, 

by  the  following  formulse.     The  local  mean  times  will  be  found  by  subtracting  from  7i 

and  T%  the  longitude  of  the  place. 

A  sin  B^E  sin  f>  u  =jF  cos  ^  sin  (A — A; 

A  cos  J5=s-F  cos  ^  cos  (A — k)f        v  =il  sin  (B  —  ^) 

tt'asjti'  A  cos  B 

v^=lj/  «  sin  y 

[or,  with  other  auxiliaries  than  A  and  B, 

b  =sF  cos  f>  cos  (A— A)  vf=:h  ft'  v^E  sin  ^  cos  ^ — ft  sin  ^] 

m  sin  M^x^u  n  sin  N—xf-^vf 

m  cos  M^y—v  n  cos  N^y'—v' 

(BurckkardU)  A«.27227  log  Ar=^9.43500 

m  sin  (itf— JV)  ,       ,^^^ 

cos  ^= ^-r '        <P  <  180^ 


*  It  is  convenient,  but  not  necessary,  to  have  this  time. 

f  If  (h  —  X)  be  restricted  to  values  numerically  less  than  IS^",  or  ISO^,  B  may  be  taken  in  the  same 
quadrant  with  (A  — A),  and  have  the  same  sign  as  the  latitude.  For  a  place  where  many  occnltations 
are  observed,  tables  of  .4,  R^  u  and  u'  for  different  values  of  (A— X)»  or  of  £  nn  ^  oot  d'  lor  diffisreot 
deolination^,  wonld  be  convenient. 
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For  ImmersioH,  For  Emersiem. 

In  hours,  «i= ^ — -         Aj= ^ -A 

It  n  n  '        It 

Washington  mean  time,  Ti^T-^-tt  Tj^^^  T-|-  ts 

Local  "       "  Ti-A  r,-A 

3.  Assuming  now  Ti  s  ^  -f*  ^  *f~  'i  ^*^^  ^^^  Immersion,  or  Tj  s  ^  -^  ^  -|-  ^  for  the  Emer- 
sion, aaf  the  Washington  time  instead  of  T,  and  recomputing,  we  can  obtain  nearer  approxi* 
mations  to  the  times  of  these  phenomena.  But  the  first  operation  Will  give  the  times  usually 
within  one  or  two  minutes,  which  is  sufficiently  accurate  for  watching  for  an  immersion. 
For  an  emersion  a  more  accurate  knowledge  is  desirable.  But  for  this  purpose  it  will  often 
be  sufficient  to  substitute  (Aa— ^)={A— A-j-J  /xg)  for  (A— A)  in  the  computation  of  u'  and  u', 
and,  using  the  satne  m  and  M  as  before,  recompute  it,  JV,  ^  and  ^,  a  new  correction  to  be 
added  to  T. 

If  log.  m  sin  (itf—iV) =9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  de- 
termine whether,  numerically,  cos  ^*  <  I,  or  cos  v''  >  1.  In  the  latter  case  the  impossible 
value  of  cos  (p  indicates  that  an  occultatioh  at  the  given  place  i*;  impossible,  unless  the  com- 
puted distance  from  the  moon^s  limb  is  within  the  errors  of  the  Ephemeris  of  the  moon 
and  star. 

In  such  cases  of  near  approach  to  the  moon^s  limb,  we  may  take  ^^=0°,  or  180°,  accord- 
ing as  m  sin  {M—N)  is-{-  or— ;  and  for  finding  the-  time  of  nearest  approach, 

__     m  cos  {M—N) 
n 
The  distance  from  the  moon's  limb  is  then 

r  [msin(Jlf-JV)-it], 
disregarding  the  sign  of  m  sin  (3f— iV) ;  or,  allowing  for  the  augmentation  of  the  semi- 
diameter, 

r  [m  sin  (Jlf— JV)— A:]  [1  +  «  sm  TtJ, 
where  z=A  eos  {B-^d'). 

4.  Having  found  satisfactorily  the  times  of  immersion  and  emersion,  and  therefore  iVand 
^  in  each  case,  we  have  as  the  angle  from  the  North  point  of  the  moon's  limb  and  reckoned 
towards  the  West, 

Q=s90®— iV— v''  for  an  Immersion, 

Q=90° — N+  <p  for  an  Emorsion ; 

and,  taking 

c  sin  C=tt+<  vf 

c  cos  CssV-\-t  v\ 

in  which  the  last  value  of  t  for  the  particular  phase  is  properly  used,  we  have  as  the  angle 
from  the  Vertex  of  the  moon's  limb,  or  that  point  which  is  nearest  the  zenith, 

also  reckoned  in  the  same  direction  as  Q.  • 

For  the  image  as  seen  through  an  inverting  telescope,  these  angles  should  be  increased 
by  180*. 

5.  As  a  check  on  the  accuracy  of  the  work,  we  have,  using  the  last  computed  values  of 
the  several  quantities, 

[(a:-tt)4-/  (a/-MO?+  [(y-t')  +  «  (2K-r')]»=iA:»=0.07413 ; 
Or,  we  may  recompute  with  the  last  determined  time  of  immersion,  or  of  emersion, 
tt,  0,  X,  and  y,  and  we  should  have  for  either,  as  the  condition  of  the  ohenomenon, 

(a;-tt)2+(|^-Tt')2=A*=0.07413 

or,  lofe  masslo^  k  =9.4350 
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Greater  values  than  these  indicate  that  the  computed  time  of  immersion  is  too  early,  and 
of  emersion  too  late,  hy  a  quantity  nearly  proportional  to  the  difference. 

As  an  example,  suppose  it  is  required  to  find  the  times  of  immersion  and  emersion  of 
B;  A.  C.  1774,  January  21, 1872,  at  Telegraph  Hill,  San  Francisco,  California,  for  which 

^==4-37^  48M  X=+Si^  1™. 4.     " 

The  data  for  the  computation  are  given  on  page  420.  We  see  in  advance  that  9  is  between  the 
limiting  parallels;  that  (c5  —  X)  is  8M4™.8,  or  more  than  three  hours  after  sunset;  and  that  (H — X)ia 
less  than  an  hour,  or  six  hours  less  than  the  star's  hour  angle  at  rising. 

The  constants  of  the  place  are  : 

l.sin^         s=  9.7874  1.  cos  ^         =9.8977 

log.£;  =9.9977  log.F  =0.0006 

(1)  log.  £  sin  0  =  9.7851  (2)  log.  F  cos  ^ = 9.8983        (3) 

From  page  420,  wo  find,  for  the  time  of  geocentric  conjunction : 

Washington  time,      (j  =11  46.2  F=  -f  3694 

H         =-f   2  18.2  x'  =  -f  .5417 

San  Francisco  time,  (j  —  A  =        8  44.8  y*^  +  -0762 

/f  — A  =  —   0  43.2  =  — 100  48'.0 

1.  For  an  approximation  to  the  time  of  apparent  conjunction,  we  have : 


log.^'  =9.4192 

log.  ;i'F  cos  0=9.3175 


6'  = +  23  14.9 
l.sind'^        9.5963 


(2)  log.Fcos0      =9.898 

(4)  1.8in(/f— X)=*9.273n 

(6)  =  (2)  +  (4)     log.  u  =  9.171  n 
(8)  log.  (x'  — 1«')  =  9.529 

(6)  —  (8)     log.  (0  =  9.642n 

Washington  mean  time. 


(3)  log.  fi*  F  cos  0  =  9.317 
(5)  1.  cos  (K—  ?.)  =  9.992 
(7)  =  (3)  +  (5)  log.  uf  =  9.309 

h  I 

(«)  =  — 0.438=—  0  26.3 
d  =      11  46.2 


z'  =  4.  .542 

u'  =  +  J204 


m 


(2')=c5+(0=      1119.9 

2.  Assuming  r=ll»»  19™.9,  and  therefore  «= — 0»»  26^.3,  we  proceed  as  follows  to  find  the  times 
of  immersion  and  emersion : 


(9)     Sid  eq.  of  t 

(10) 

(:.1)=(9)+(10) 


b     in 
^  =  —  0  26.4 

H— A=  — 0  43.2 

A— A=— 1    9.6=— 170  24'.0 


(12)  1.  sin  (A  —  ;^)  =  9.4757» 

(13)  =  (2)         log.  F  cos  0  =  9.8983 

(14)  I.  cos  (A  —  X)  =  9.9797 


(25) 
(26) 
(27) 
(28) 


X  =0. 

tx'  =  — 0.438X^17=— .2373 
Y  =+.2694 

«  y/  =  -.  0.438  X  .0762= —  .0334 


(15) 
(16)=(12)+(13) 


1.  sin  (5'==:  9.5963    ) 
log.  t«  =  9.3740  n  J  l.i>'s=8. 


3895  n 


(17)         Constant,     log.  a' =  9.4192    > 
(18)a(13)+(14)  log.  ./9  cos  B  =  9.8780    5 1 .  tt'^.2972 

(19)  =  (1)  log.  w«  sin  B  =  9.7851  ^     , 

(20)  =(19)-(18)       1.  tan  B  =  9.9071       B  =+38  55 

(21)  .  1.  cos  B  =  9.8910       d'=+23  15 

(22)  =(18)-(21)         log.  w«  =  9.9870  B-d'  =+15  40 

(23)  1.  sin  (B  —  d')  =  9.4314 

(24)  =(22)+(23)         l«g.  V  =  9.4184 


(29)  =  (25) +(26) 

(30) 

(31)  =  (27) +  (28) 

(32) 

(33)  =  (29)  -  (30) 

(34)  =  (31) -{32) 

(35) 
(36) 
(37) 
(38) 

(39)  =  (35) -(36) 

(40)  =  (37) -(38) 


x««.5373 

u=  — iJ366 

y=+^360 

r  =  +  i2620 
z  —  tt  =  m  sin  Jlf=  —  .0007 
y-.e  =  f»  cos  Jtf=  — .0260 

x'  =  +  .5417 
tt'  =  +  J983 
y/  =  +.0762 
r'  =  —  .0245 
z' —  tt' =  n  sin  ;V=  +  .3434 
y  —  r'  =  »  cos  JV=  +  .1007 


(41)  log.  m  sin  JIf : 

(42)  log.  m  cos  JIf = 
(43)=(41)-(42)  l.tan^: 
(44)  l.COS^: 

(49)=(42)-(44)  log.  m  = 

(50)  I.8in(^— JV)  = 

(51)  Constant,  log.-r  = 
(52)=(49)+(50)+(51)  Lcos^/' 


:  6.8451  n  (45) 

8.4150  n  o     /     (46) 

8.4301  Jir=181  33    (47)  =  (45)-(46) 

i  9.9998  JV=  73  39    (48) 

JIf— A'=107  54 

r  8.4152  (49) 

9.9785  (53) 

0.5650     90o-JV=+J§2l  (54)  =  (48)-(45) 
:  8.9587         }I,=:+S4  47 


log.  m  sin  JV: 

log.  n  cos  JV: 

1.  tan  JV: 

1.  sin  JV: 

log.  mi 
I.  cos(^— JV)  = 

log.  —  = 


:  9.5358 

•■  9.0031 

0.5327 

:  9.9821 

8.4152 

9.4876i» 

0.4463 


(55)=(49)+(53)+(54)     log.  -cos  (^— JV)=  8.3491n 


USE   OF   THE    TABLES.  515 

Jhigle  from  J>r.  paint  Bilm.  Qi  =  —  GS<>    (54)  log.  — =  0.4462 


U  (( 


"      at  Em.  Q^ss  +  lOl       (56)     Constant,  log.  A  =  9.4350 

^  (57)  l.flinv»=:9.99ea 

(59)  -  gin  ^  =  +  0.758        (58)=(54)+(56)-f-(57)  log.  -  sin  V'  =  9.8795 

(60)  —  -  cos  (^—  A)  =  +  0.028 

For  Immersion.  •  For  Emersion. 

(60)— (59)                                           «i  =  —  0.736« — 0  445  (60)+(59)         t,  =  +  0.780  =  +  0  46l8 

r                  ;=   11  19.9  T                  =11  19.9 

Washington  mean  time,                7i=7+ti   =   10  35.7  7,                  =    12    6.7 

A                    =     3    1.4  A                   =      3    1.4 

San  Fraiuisco  mean  time,            7i  — A            =     7  34.3  7,  — A          —      9    5.3 

3.  Assuming  these  times  and  revising  the  computation,  we  obtain  as  a  nearer  approximation  : 

h    m  h     m 

«',  =4-0    1.1  «'a  ==  +  0    0.8 

San  Francisco  mean  time,                  Ti^}   =s      7  35.4  7)  —  X  =      9    6.1 

Angle  from /{.point,                         Q'l          =—  67o.6  Q',        =      lOO^.O 

Ci  sin  Ci  =  tt  +  t'l  t«'  =  -—     .374  Cj  sin  Cg  =  t«  +  «'a  «'  =  —     .075 

ci  COB  Ci  =  v+tfivf^+     .285  cjcoi  C2  =  i>+('3i>'==4"     i249 

and  by  the  Traverse  Table,*                             Cj  =—  52° .7  0^  =  —   16®.8 

and  Jingle  from  Vertex                     K,  =Q',  +  Cj  =  —  120O.3  ^^« =«'«  +  C^  =        830i8 

We  shall  also  find  for  [(x  —  u)  +  ('  (x'  —  it')]*  +  [(V  —  »)  +  «'  (y'  —  r)')y 

At/m.  0.0741  At  Em.  0.0741 

or  very  nearly  0.07413,  the  value  of  k^. 

m 

Instead,  however,  of  an  entire  recomputation,  a  partial  revision  may  be  made,  like  the  following  foi 
correcting  the  computed  time  of  emersion : 

(9)  4tj  =  +  0  23!4      l/43  =  +  0  5».5  (35)  .  a:'  =  +  .5417 

(10)  A  — ^=:  — 1    9.6  o     '    (36)  tt'  =  +  J2036 

(11)  =-(9) +  (10)  Aa  — X==  — 0  46.1=— 11  31.5(37)  y'  =  +  .0762 

(38)  »'  =  — .0164 

(12)  I .  sin  (hi-^X)  =  9.3006n  (39)=(35)— (36)         x'  — 1»'  =  n  sin  JV=  +  .3381 

(13)  =  (2)  log.  Fcos  0  =  9.8983  (40)=(37)— (38)         y'  — »'  =  n  cos  JV=  +  .0926 

(14)  I .  cos  (Aa— X)  =  9.9912 

(45)  log.  n  sin  JV=  9.5290 

(15)  I. Bind' =  9.5963  )  (46)  log.  n  cos  JV=  8.9666 
(16)=(12)+(13)  log.  t« =9.1989n  { I.  r'=!8iJ144n  (47)=(45)— (46)  I.  tan  JV=  0.5624 
(17)  log.^'  =  9.4192  \  (48)  1.  sin  JV=  9.9843 
(18)=:(13)<i>(14)   log. w9 cos B= 9.8895   il.u'=9.3087 

o     f    (49)  log.  ni= 8.4152 

(49)  From  1  st  Comp.  log.  m=8.4152         Jl=-i-181  33  (53)  1.  cos  (.¥— JV)  =  9.4626it 

(50)  I.  sin  (JI—JV)= 9.9809  A'=+  74  41   (54)=(48)— (45)  log.  i  =  0.4553 

(51)  Constant,      log.-U=0.5650    .»f-JV=+106  52  (56)=(49)+(53)+(54)log.-cos(^— JV)=8.3331r 

(52)=(49)+(50)+(51)I.cosV^8.9611  90«-JV=+  1519  (56)     Constant,  log.  A  =  9.4350 

y»=-i-84  45  (57)  1.  sin  V's  9.9982 

Jingle  from  J{.  point,  Qa^+lOO    4  (58)=(54)+(56)+(57)        log.  -  sin  V' =  9.8885 


n 


(69)  -  -  cot  (JIf— JV)  =  +  0.0215 

(60)  *  -sin  V  = +  0.7736 

n         ^  h    m 

(59)+(60)  t'a  =  +  0.7951  =  +  0  47.7 

7  =11  19.9 

Washington  mean  Hme,  r'a=7+«'a    =    12    7.6 

San  Francisco  mean  time,  Pg  —  ^  '^      9    6il 


*  A  large  portion  of  this  computation  may  be  made  by  the  TtaV^^^^  'Cab\e  instead  of  logarithms. 


61fi  USE  OF   THE   TABLES. 

Jupitcr^s  Satellites^  pages  452-483. — These  pages  contain  for  the  several  Satellites — 

1.  The  Washington  raean  times  of  the  occultations,  eclipses,  transits  and  transits  of 
shadows,  arranged  in  the  order  of  time.  W,  after  a  phase,  indicates  such  as  are  visible  at 
Washington,  or  which  occur  when  the  sun  is  more  than  8^  below  and  Jupiter  more  than  8° 
above  the  horizon  of  that  place. 

2.  A  diagram  for  each  month  constructed  for  the  edipae  which  occurs  nearest  the  mid- 
dle of  the  month,  showing  the  phases  of  the  eclipse  for  an  inverting  telescope.  The  stars 
indicate  the  points  of  disappearance  and  reappearance,  distinguished  by  d  and  r.  The 
space  between  them  shows  the  portion  of  the  ^adow  of  the  planet. 

8.  Washington  mean  time  of  geocentric  superior  conjunction,  arranged  for  each  planet 
separately. 

4.  The  rectangular  coordinates  xf  $ind  y*  for  successive  times  reckoned  from  the  next 
preceding  superior  conjunction^  computed  for  a  constant  major  axis  and  maximum  minor 
axis  of  the  apparent  ellipse  described  by  the  satellite  as  seen  from  the  sun  at  its  mean  dis- 
tance from  the  planet. 

5.  T\ie  factors  by  which  xf  and  y*  are  to  be  multiplied  to  obtain  the  actual  coordinates 
^  i^nd  y  for  the  apparent  ellipse,  as  seen  from  the  earth  at  any  date ;  the  uiclination  p  of 
thie  minor  «txis  to  the  circle  of  declin^on,  reckoned  from  the  norths  positive  towards  the 
fM<f ;  and  the  actual  coordinates  x  and  y  at  the  times  of  eclipse  of  je^b  satellite. 

"Hie  coordinates  are  referred  to  the  centre  of  the  primary  and  to  the  major  and  minor 
axes  of  the  ellipse  described  by  the  satellite,  and  are  expressed  in  seconds  of  arc.  x  is 
positive  when  on  the  east  side  of  the  planet ;  y  is  positive  when  north.  By  means  of  them 
the  configurations  of  the  satellite  can  be  found  at  any  time. 

The  EUmeats  of  Saiurn*s  Bdng,  page  484,  give  the  ^^pporMi  magnitude  and  poaition  of 
its  several  components  for  each  20  days.     The  apparmi  Discs  of  Venus  and  liars  are 

givei)  on  the  same  page  for  each  30  days. 

The  Phenomena^  pages  485,  486,  include  the  times  of  conjunction,  opposition  and  quiad- 
rature,  perihelion  and  aphelion,  stationary  points,  and  conjunction,  with  the  moon  in  right 
ascension,  of  the  principal  planets. 

Thp  Pqsitions  of  the  Principal  Observt^ories  are  given  on  pages  494,  495.  The  pre- 
ceding pages  give  the  authorities  for  these  positions,  and  the  longitudes  with  reference 
to  the  meridians  upon  which  they  actually  depend. 


APPENDIX 


CONSTRUCTION  OF  THE  ASTRONOMICAL  AND  NAUTICAL 

EPHEMERIDES  FOR  1872. 


The  Precession  of  the  Equinoxes,  the  Mean  Obliquity  of  the  Ecliptic,  and  the  Constant 
of  Aberration  (p.  250)  are  taken  from  Stbuye  and  Peters.     They  are : 

Precession*  =5(K'.2411+(y'.0002268^ 
Obiiquityt    =23*  27'  54^^22 -(y^4645  <-(y'.0000014  i\ 
Aberration  t=2(y^4451  db  (V'.Ol  1 1, 
in  which  /  is  the  number  of  years  after  1800. 

The  Nutation  of  the  Apparent  Obliquity  and  the  Equation  of  the  Equinoxes  are  com- 
puted from  Petees'  formulee  given  in  his  Numerus  Constans  Nutationis,  pp.  46-48,  and 
reprinted  in  the  volume  of  this  Ephemeris  for  1855.  These  quantities  have  been  used  in 
all  computations  relating  to  the  Fixed  Stars. 

In  the  Ephemerides  of  the  Sun,  Moon,  and  Planets,  the  Obliquity  of  the  Ecliptic  and 
the  Nutation  of  Hansen  and  Olufsen^s  Tables  du  Soldi  have  been  used.  The  Aberra- 
tion in  these  tables,  20^^255,  has  been  used  in  the  Ephemeris  of  the  Sun.  The  Mean 
Obliquity  exceeds  that  of  Peters  by  (y^.SI, 

The  General  Constants  for  Star'  Reduction  are  adapted  to  the  formulse  given  on  page 
260.  They  are  computed  from  the  Tables  to  facilitate  the  Reduction  of  Places  of  tJie 
Fixed  Stars ^  prepared  for  tJie  use  of  the  American  Ephemeris  and  NatUical  Almanac^ 
Washington,  1869,  which  have  been  used  in  manuscript  in  the  preparation  of  previous 
volumes  of  this  work  subsequent  to  that  of  1861. 

The  Mean  Places  of  the  198  Standard  Stars  have  also  been  taken  from  the  same  tables. 
Dr.  Gould's  Standard  Places  of  Fundamental  Stars^  U.  S,  Coast  Survey,  Washington, 
1866,  is  the  authority  given  for  48  Northern  Circumpolar  Stars  and  128  Time  Stars ;  the 
British  Nautical  Almanac  for  1848  for  13  Stars  south  of — 40°  declination;  and  Wolfee's 
TabuloB  Reductionum  Observationum  Astronomicarum,  Berlin,  1858,  for  Sirius,  Castor,  (the 
mean  of  the  components,)  Procyon,  y  Draconis,  and  a  Cephei.  The  magnitudes,  except 
of  the  13  Southern  Stars,  are  Argelander's. 

The  reductions  from  the  mean  to  the  apparent  places  of  the  Stars  contained  m  Wolfer's 
Tabula  Reductionum,  except  a  and  d  Ursse  Minoris,  have  been  derived  from  that  work ; 
the  reductions  of  the  rest  from  the  Tables  to  facilitate  Reductions  of  the  American 
Ephemeris.  These  reductions  include  the  terms  of  the  formulse  on  pages  260  and  503, 
so  far  as  sensible,  except  those  depending  on  the  moon's  longitude.  The  terms  depending 
oh  2  (C  have,  however,  been  applied  to  the  four  stars  whose  places  are  given  for  every 
day.  The  values  of  these  terms  for  seven  circumpolar  stars,  computed  for  1870,  are 
given  in  Table  IV.  of  this  Appendix. 

*  Peters'  JWimenu  Constans  J^utationis,  p.  71. 

t  Ibid.,  pp.  66  and  71. 

t  Struve's  Constant  de  V Abtrrationy  p,  47. 
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APPENDIX. 

To  the  position  of  Sirius,  as  derived  from  Wolfebs,  (the  correction  of  the  ^^  Tabula 
Subsidiaria*^  being  omitted),  have  been  applied  the  terms  given  by  Attwers,* 

g=-+0».0647-(y».000718  (<-1860)-f  0-.1510  cos  (tt+   1^  6') 
r=-(K'.630  -(y^00044  (i- 1860)4- 1''.445    sin  (u4-23**  30') 

in  which  u,  the  eccentric  anomaly  from  the  inferior  apsi^,  is  found  by  the  formula 

tt— e  sin  u-rssfi  (^—  T), 

from  the  elements 

T=s  1793.830,    passage  through  the  inferior  apsis, 
e  =       0.6010,  the  eccentricity, 
ft  =     7°.28475,  mean  annual  motion  in  orbit, 
49^.418,  period  of  revolution. 

The  Mean  Places  of  such  of  the  Moon-culminating  Stars  as  are  not  found  in  the  list  of 
standard  stars,  have  been  taken  in  otder  of  preference  from  the  Almanac  Catalogue  of 
Zodiacal  Stars  printed  for  the  use  of  the  American  Ephemeris  and  Nautical  Almanac^ 
Washington^  1864;  the  Greenwich  Twelve- Year  Catalogue;  and  the  Catalogue  of  the 
British  Association. 

The  Ephemeris  of  the  Sunt  is  constructed  from  Hansen  and  Olufsen^s  Tables  du  Soleil^ 
Copenhagen,  1853.  The  Sunn's  rectangular  equatorial  coordinates  have  been  computed 
from  the  longitudes  and  latitudes  by  the  following  formulsD : 

X  s=i2  cos  A 

Y^R  sin  ;i  cos  a»— 19.3  R  P 

Z  =R  sin  X  sin  <tf+44.5  R  P 

X'==X-^Y8ecwJX 

F=Y-J[cosa*  j;+ZJa>-  9.4  r  jR  sin  (O  +  18r) 

Z'=Z-J[  sin  a*j;-FJw+21.7rKsin(0  +  18r) 

in  which  ^,  fi  and  a»  are  referred  to  the  equinox  and  ecliptic  of  the  date ;  J  A  is  the  reduc* 
tion  of  longitude  for  precession  and  nutation  from  Jan.  0\  A  w  the  reduction  of  the  mean  to 
the  apparent  obliquity;  r  the  part  of  the  year  since  Jan.  0;  and  :he  numerical  coefficients 
are  in  units  of  the  7th  place  of  decimals. 

The  mean  equatorial  Horizontal  Parallax  of  the  Sun,  adopted  from  Prof*  Newcomb^s 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  t<,(  is  8^^848. 
The  adopted  Semidiameter  of  the  Sun  at  the  Earth^s  mean  distance  is  16^  2^'. 

The  Ephemeris  of  the  Moon  has  been  constructed  from  Peirce^s  Tables  of  the  Afoon,  2d 
edition^  Washington,  1865.  They  include  the  Tables  of  tlie  Moon's  Parallax  constructed 
from  Walker^s  and  Adamses  formulse. 

The  Semidiameter  of  the  Moon  has  been  computed  from  the  Moon's  Horizontal  Parallax 
by  the  formula, 

5«.272274  7r+2'^5. 

A  semidiameter  2'^5  less  is  found  to  be  better  adapted  for  the  computation  of  eclipses  and 
occultations.  * 

•  The  Ephemeris  of  Mercury  has  been  derived  from  the  Tables  of  Prof.  Winlock,  which 
are  based  on  the  theory  of  Le  Yerhier,  publbhed  in  the  Additions  to  the  Connaissance 
des  Temps  for  1848. 


*A9tronomicht  ^achrichten^  No.  1506. 

t  From  Carlini's  Tables  before  1853. 

X  ABtronavucal  Observations  made  at  the  U.  S.  JSTaval  ObserviUory^  H^ashingtafij  1865,  Appendix  II. 
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CONSTRUCTION  OF  THE  ALMANAC. 


'  The  Ephemeris  of  Venus  has  been  derived  from  manuscript  Tables,  constructed  from 

those  of  LiNDENAU,  in  a  form  similar  to  that  adopted  for  the  Lunar  Tables:  applying 
Airy\s  Long  Equation  and  the  corrections  proceeding  from  the  discussion,  by  the  method 
of  Least  Squares,  of  Mr.  Hugh  Breen's  results  contained  in  his  paper  on  the  Corrections 

muJa  of  LixDENAtr^s  Elements  of  the  Orbit  of  Venus ^  &c.,  published  in  the  Memoirs  of  the 

Royal  Astronomical  Society^  Vol.  XVIIL ;  and  adopting  the  secular  variations  of  the  ele- 
.  ments  from  Le  Vebrieb's  Memoir  on  the  Determination  of  the  Secular  Inequalities  of  the 
P^eto,  which  appeared  in  the  Connaissance  des  Temps  for  the  year  1844.  The  following 
are  the  corresponding  corrected  elements,  and  annual  variations  for  Washington,  1855.0 : 

L  =289  51  53!5+210669r'.706 1. 

TT  =129  32  59.6+49^^57459  ^ 

Q=r  75  23  27.3+32^88424 «. 

♦   =     3  23  34.6+  (y^04363<. 
^%  e  =  141(y'.6847-  (y'AUblt. 

'"^^^^  n  =  210664^^438 

^f»^i  a  =  0.7233323 


intbels: 


kiit^ 


The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  ftom  Lindenau^s 
Tables  in  the  same  manner  as  the  Tables  of  Venus.     Mr.  Hugh  Breen's  results  contained 
^  in  his  paper  On  the  Corrections  of  Linden au's  Elements  of  Mars^  published  in  the  Memoirs 

of  the  Royal  Astronomical  Society  ^  Vol.  XX.,  have  also  been  discussed  and  applied ;  and  Le 
Verriee's  secular  variations  of  the  elements  are  likewise  adopted.  The  following  are  the 
corresponding  corrected  elements,  and  annual  variations  for  Washington,  1855.0 : 


IS  me  i«j- 
the  001' 


eciip*' 


^ 


ti 


L=320  13  33.87+ 68910FM527<. 
w  =333  23  17.84+ 6y'.9990/. 
a  =  48  25  55.29+27''.6997<. 
*  =     1  51     2.20-  0''.02141^ 
e  =  19238^^75     +  0^^18549  ^ 
n  =  689050''.8927 
a  =       L5236915 


\^iYCO]:  The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from  Bouvard^s 

f  j^v,^  Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 

formulae. 
A;  Ifoa.-  The  Ephemeris  of  Saturn  is  derived  from  Bouvard's  Tables.     The  perturbations  pro- 

coastrx^*  duced  by  Jupiter,  and  the  change  of  the  Great  Inequality  since  1840,  have  been  increased 

by  -^  of  their  value.     Adamses  Table  in  the  British  Nautical  Almanac  for  1851  has  been 
.  p^^  substituted  for  Bouvard^s  Table  XLU.     The  following  corrections  of  the  elements  for 

1855.0  have  also  been  introduced : 


corr.  mean  long.  =+     4".9 

corr.  long,  of  node  =— 149".0 

corr.  inclination  =—     5'^7+0".0149< 

J  f^c  The  Ephemeris  of  Uranus  is  derived  from  the  elliptical  portion  of  Boitvard^s  Tables, 

with  Le  Verrier's  corrections  and  perturbations  caused  by  Jupiter  and  Saturn,  contained 

in  his  Recherches  sur  les  Mouvements  de  la  Planitte  Herschel  (jdite  Uranus)^  published  in 

,.  the  Connaissance  des  Temps  for  1849,  and  also  Peirce's  corrections  and  perturbations 

arising  from  the  influence  of  Neptune. 

The  Ephemeris  of  Neptune  is  derived  from  Prof.  Newgomb^s  Tables  of  Neptune^  Wash 
ppeiKi:*^'  ington,  1866. 
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The  eclipses  and  elongations  of  Jupiter^s  Satellites  are  computed  froia  Dascoiseau^s 
Tables. 

The  scmidiameters  of  tne  Planets  are  computed  from  the  following  values : 

BomUiaoeter.  Log  Di»U  Authority. 

Mercury  3.34  *  0.00    Le  Verries,  Theory  of  Mercury. 

Venus  8.546  =b  0.086  0.00 

Mars  (polar)  2.842  rfc  0.057  0.25 

Jupiter  (polar)*  ia78  d=  0.067  0.70  V      vations  of  1845  and  1846,  made 

Saturn  (polar)  8.77   ±  0.039  0.95  with  the  mural  circle. 

Uranus  1.68   ±0.3  1.30  j 

Jupiter  (equat.)  20.00  0.70 

Saturn  (equat.)  9.38  0.95 

The  apparent  elements  of  Saturn^s  Rings  are  computed  from  Bessel's  data,  except  those 
for  Bond^s  dusky  ring. 

The  Tables  for  the  eclipses  of  the  sun  are  adapted  to  the  modification  of  Bessel^s  for- 
mula, suggested  by  T.  Henrt  Safford,  jr.  The  formulae  are  given  in  Peirce^s  Spherical 
Astronomy  and  Chauvenet^s  Spherical  and  Practical  Astronomy^  Vol.  I. 

The  elements  for  occultations  of  stars  by  the  moon  are  adapted  to  Bessbl's  method  in 
the  Astronomische  Nachrichteny  Vol.  VII.,  and  the  Berliner  Astronomisches  Jakrhuch  for 
1831.     The  formules  are  also  to  be  found  in  Chauvenet's  Astronomy, 

The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently  small  to 
authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work.  The  results 
have  also  been  tested,  in  various  portions,  by  means  of  duplicate  computations.  The  proofs 
from  the  stereotype  plates  have  been  thoroughly  examined  by  an  independent  series  of 
differences.  And  it  is  believed  that,  in  every  respect,  that  system  has  been  adopted  in 
which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner : 

The  Sun  has  been  computed  by  Mr.  Eastwood  ;  the  Ephemeris  of  the  Moon  and  the 
Lunar  Distances  by  Professor  Runkle  and  Mr.  Wright.  Mercury  has  been  computed  by 
Mr.  Austin,  Venus  by  Mr.  Austin  and  Mr.  Ferrel,  Mars  by  Mr.  Oliver,  Jupiter  by 
Professor  Kendall,  Saturn  by  Professor  Van  Vleck,  Uranus  by  Mr.  Ferrel,  and  Nep- 
tune by  Mr.  VViessner.  The  Fixed  Stars  and  the  General  Constants  for  Reduction  have 
been  computed  by  Mr.  G.  W.  Hill,  and  the  Occultations  by  Mr.  Downes,  assisted  by  Mr. 
WiEssNER.  The  Eclipses  have  been  computed  and  the  Charts  projected  by  Mr.  Wright. 
The  Table  of  Positions  of  Observatories,  orginally  compiled  by  Dr.  B.  A.  Gould,  was 
revised  by  him  for  the  volume  for  1870.  The  results  of  the  most  recent  determinations 
have  been  incorporated. 

*  In  the  volumes  for  1858  to  1869  inclusive  IIVMO,  given  erroneously  in  the  Appendix  for  1855,  has 
been  used  for  the  Washington  Ephemeris. 
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TABLK  II.-SIDEREAL  DiTO  MEAN  SOUR  TIMK 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real. 

O"^- 

v^ 

2h. 

3^- 

4b. 

5^ 

6"^' 

7b. 

For 

Saoonda. 

ID 

m 

a 

m      8 

m      a 

m      a 

m      a 

m      a 

m      a 

m      a 

0 

0 

0.000 

0    9.830 

0  19.659 

0  29.489 

0  39.318 

0  49.148 

0  58.977 

1     8.807 

a 

a 

1 

0 

0.164 

0  9sm 

0  19.823 

0  29.653 

0  39.482 

0  49.312 

0  59.141 

1    8.971 

1 

0.003 

2 

0 

0.328 

0  10.157 

0  19.987 

0  29.816 

0  39.646 

0  49.475 

0  59.305 

1    9.135 

2 

.005 

3 

0 

0.491 

0  10.321 

0  20.151 

0  29.980 

0  39.810 

0  49.639 

0  59.469 

1     9.298 

3 

.008 

4 

0 

0.655 

0  10.485 

0  20.314 

0  30.144 

0  39.974 

0  49.803 

0  59.633 

1    9.462 

4 

.011 

5 

0 

0.819 

0  10.649 

0  20.478 

0  30.308 

0  40.137 

0  49.967 

0  59.796 

1    9.626 

5 

.014 

6 

0 

0.983 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

1    9.790 

6 

.016 

7 

0 

1.147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

1    0.124 

1     9.954 

7 

.019 

8 

0 

1.311 

0  11.140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

1    0.288 

1  10.118 

8 

.022 

9 

0 

1.474 

0  11.304 

0  21.134 

0  30.963 

0  40.793 

0  50.622 

1     0.452 

1  10.281 

9 

.025 

10 

0 

1.638 

0  11.468 

0  21.297 

0  31.127 

0  40.956 

0  50.786 

1    0.616 

1  10.445 

10 

.027 

11 

0 

1.802 

0  11.632 

0  21.461 

0  31.291 

0  41.120 

0  50.950 

1    0.779 

1  10.609 

11 

.030 

12 

0 

1.966 

0  11.795 

0  21.625 

0  31.455 

0  41.284 

0  51.114 

1    0.943 

1  10.773 

12 

.033 

13 

0 

2.130 

0  11.959 

0  21.789 

0  31.618 

0  41.448 

0  51 .278 

1     1.107 

1  10.937 

13 

.035 

14 

0 

2.294 

0  12.123 

0  21.953 

0  31.782 

0  41.612 

0  51.441 

1     1.271 

1  11.100 

14 

.038 

15 

0 

2.457 

0  12.287 

0  22.117 

0  31.946 

0  41.776 

0  51.605 

1     1.435 

1  llii64 

15 

.041 

16 

0 

2.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1     1.599 

1  11.428 

16 

.044 

17 

0 

2.785 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1     1.762 

1  11.592 

17 

.046 

18 

0 

2.949 

0  12.778 

0  22.608 

0  32.438 

0  42.267 

0  52.097 

1     1.926 

1  11.756 

18 

.049 

19 

0 

3.113 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1     2.0SiO 

1  11.920 

19 

.052 

20 

0 

3.277 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1    2.254 

1  12.083 

20 

.055 

2J 

0 

3.440 

0  13.270 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

1     2.418 

1  12.247 

21 

.057 

22 

0 

3.604 

0  13.434 

0  23.263 

0  33.093 

0  42.922 

0  52.752 

1     2.582 

1  12.411 

22 

.060 

23 

0 

3.768 

0  13.598 

0  23.427 

0  33.257 

0  43.086 

0  52.916 

1    2.745 

1  12.575 

23 

.063 

24 

0 

3.932 

0  13.761 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

1     2.909 

1  12.739 

24 

.066 

25 

0 

4.096 

0  13.925 

0  23.755 

0  33.584 

0  43.414 

0  53.243 

1     3.073 

1  12.903 

25 

.068 

26 

0 

4.259 

0  14.089 

0  23.919 

0  33.748 

0  43.578 

0  53.407 

1     3.237 

1  13.066 

26 

.071 

27 

0 

4.423 

0  14.253 

0  24.082 

0  33.912 

0  43.742 

0  53.571 

1     3.401 

1  13.230 

27 

.074 

28 

0 

4.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

1     3.564 

I  13.394 

28 

.076 

29 

0 

4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1     3.728 

1  13.558 

29 

.079 

30 

0 

4.915 

0  14.744 

0  24.574 

0  34.403 

0  44.233 

0  54.063 

1     3.892 

1  13.722 

30 

.082 

31 

0 

5.079 

0  14.908 

0  24.738 

0  34.567 

0  44.397 

0  54.226 

1     4.056 

1  13.886 

31 

.085 

32 

0 

5.242 

0  15.072 

0  24.902 

0  34.731 

0  44.561 

0  54.390 

1    4.220 

1  14.049 

32 

.087 

33 

0 

5.406 

0  15.236 

0  25.065 

0  34.895 

0  44.724 

0  54.554 

1    4.384 

1  14.213 

33 

.090 

34 

0 

5.570 

0  15.400 

0  25.229 

0  35.059 

0  44.888 

0  54.718 

1     4.547 

1  14.377 

34 

.093 

35 

0 

5  734 

0  15.563 

0  i».393 

0  35.223 

0  45.052 

0  54.882 

1     4.711 

I  14.541 

35 

.096 

36 

0 

5.898 

0  15.727 

0  25.557 

0  35.386 

0  45.216 

0  55.046 

1    4.875 

1  14.705 

36 

.098 

37 

0 

6.062 

0  15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

1    5.039 

1  14.868 

37 

.101 

38 

0 

6.225 

0  16.055 

0  25.885 

0  35.714 

0  45.544 

0  55.373 

1    5.203 

1  15.032 

38 

.104 

39 

0 

6.389 

0  16.219 

0  26.048 

0  35.878 

0  45.707 

0  55.537 

1     5.367 

1  15.196 

39 

.106 

40 

0 

6.553 

0  16.383 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1     5.530 

1  15.360 

40 

.109 

41 

0 

6.717 

0  16.546 

0  26.376 

0  36.206 

0  46.035 

0  55.865 

1    5.694 

1  15.524 

41 

.112 

42 

0 

6.881 

0  16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

1     5.858 

1  15-6$? 

42 

.115 

43 

0 

7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

1    6.022 

1  15.851 

43 

.117 

44 

0 

7.208 

0  17.038 

0  26.867 

0  36.697 

0  46.527 

0  56356 

1    6.186 

1  16.015 

44 

.120 

45 

0 

7.372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

1     6.350 

1  16.179 

45 

.123 

46 

0 

7.536 

0  17.366 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

1     6.513 

1  16.343 

46 

.126 

47 

0 

7.700 

0  17.529 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

1     6.677 

1  16.507 

47 

.128 

48 

0 

7.864 

0  17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1    6.841 

1  16.671 

48 

.131 

49 

0 

8.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

I     7.005 

1  16.834 

49 

.134 

50 

0 

8.191 

0  18.021 

0  27.850 

0  37.680 

0  47.510 

0  57.33C 

1     7.169 

1  16.098 

50 

.137 

51 

0 

8.355 

0  18.185 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1     7.332 

1  17.162 

51 

.139 

52 

0 

8.519 

0  18.349 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1     7.496 

1  17.326 

52 

.142 

53 

0 

8.683 

0  18.512 

0  28.342 

0  38.171 

0  46.001 

0  57.831 

1    7.660 

1  17.490 

53 

.145 

54 

0 

8.847 

0  18.676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1     7.824 

1  17.654 

54 

.147 

55 

0 

9.010 

0  18.840 

0  28.670 

0  38.499 

0  48.329 

0  58.158 

1     7.988 

1  17.817 

55 

.150 

56 

0 

9.174 

0  19.004 

0  28.833 

0  38.663 

0  48.492 

0  58.322 

1     8.152 

1  17.981 

56 

.153 

57 

0 

9.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

1     8.315 

1  18.145 

57 

.156 

58 

0 

9.502 

0  19.331 

0  29.161 

0  38.991 

0  48.82G 

0  58.650 

1     8.479 

1  18.3091  58 
1  18.4731  59 

.158 

59 

0 

9.666 

0  19.495 

0  29.32ii 

1   0  39.154 

0  48.984 

0  58.814 

1    8.643 

0.161 
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TABLE  II.-SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


side- 
real. 


m 

0 

1 

2 

3 

4 

•» 

o 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 


26 
27 
2d 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


S^ 


m 


9h. 


]  8.636 
18.8t)0 
18.064 
19.128 
19.292 

19.45(3 
19.619 
19.783 
19.947 
20.111 

20.275 
20.439 
20.602 
2J.766 
20.930 

21.094 
21.258 
21.422] 
21.585 
21.749i 

21.913 
22.077 
22.241 
22.404 
22.568 

22.732 

22.896 
23.060 
23.224 
23.387 

23.551 
23.715 

23.879 
24.043 
24.207 

24.370 
24.534 
24.698 
24.862 
25.026 

25.190 
25.353 
25.517 
25.681 
25.C345 

26.009 
26)72 
26.336 
26.500 
26.664 

2f).828 
26.992 
27.155 
27.3  J  9 
27.483 

27.647 
27.811 
27.975 
28.138 
28.302 


m  8 
28.466 
28.630 
28.794 
28.958 
29.121 

20.285 
29.44!) 
29.613 
29.777 
29.940 

30.104 
30.268 
30.432 
30.596 
30.760 

30.923 
31.087 
31.251 
31.415 
31.579 

31 .743 
31.906 
32.070 
32.234 
32.398 

32.562 
32.726 

32.889 
33.053 
33.217 

33.381 
33.545 

33.708 
33.872 
34.036 

34.2J0 
34.364 
34.528 
34.691 
31.855 

35.019 
35.183 
35.347 
3.">.511 
35.674 

35.838 
::6.002 
36.166 
36.330 
36.493 

36.657 
36.821 
36.985 
37.149 
37.313 

37.476 
37.640 
37.804 
37.968 
38.1321 


10"^ 


m 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


38.2!)6 
38.459 
38.623 
38.787 
38.951 

39.115 
3!).279 
39.442 
39.606 
39.770 

39.934 
40.098 
40.261 
40.425 
40.589 

40.753 
40.917 
41.081 
41.244 
41.408 

41.572 
41.736 
41.900 
42.064 
42.227 

42.391 
42.555 
42.719 

42.883 
43.047 


1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
I 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


lib. 


1  43.210 
1  43.374 
43.538 
43.702 
43.866 

44.029 
44.193 
44.357 
44.521 
44.635 

44.849 
45.012 
45.176 
45.340 
45.504 

45.668 
45.832 
45.995 
46.159 
46.323 

46.487 
46.651 
46.815 
46.978 
47.142 

47.306 
47.470 
47.634 
47.797 
47.961 


m      8 
48.125 

4SM8Q 
48.453 
48.617 

48.780 

48.944 
4.9.108 
49.272 
49.436 
49.600 

49  763 
49.927 
50.091 
50.255 
50.419 

50..583 
50.746 
5:).910 
51.074 
51.238 

51.402 
51.565 
51 .729 
51.893 
52.057 

52.221 
52.385 
52.548 
52.712 
52.876 

53.040 
53.234 
53.368 
53.531 
53.695 

53.859 
54.023 
54.187 
54.351 
54.514 

54.678 
54.842 
55.006 
55.170 
55.33^} 

55.497 
55.661 
55.825 
55.989 
56.1531 

56.316 
56.48'J 
56.644 
56.808 
56.972 

57.136 
57.2iH) 
57.463 
57.627 
57.791 


12^- 


m   8 

1  57.955 

1  58.119 

1  58.282 

1  58.446 

1  58.610 


1 
I 
I 
1 
1 

1 
1 
1 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


58.774 
58.938 
59.101 
59.265 
59.429 

59.593 

59  757 

59.921 

0.084 

0.248 

0.412 
0.576 
0.740 
0.904 
1.067 

1.231 
1.395 
1.559 
1.723 

1.887 

2.050 
2.214 
2.378 
2.542 
2.706 

2.869 
3.033 
3.197 
3.361 
3.525 

3.689 
3.852 

4.0J6 
4.180 
4.344 

4.508 
4.672 
4.835 
4.999 
5.163 

5.-3a7 
5.491 
o.65d 

5.818 
5.982 

6.146 
6.310 
6.474 
6.637 
6.801 

6.<)65 
7.129 

7.293 
7.457 
7.620 


13« 


m 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


7.784 
7.948 
8.112 
8.276 
8.440 

8.603 
8.767 
8.931 
9.095 
9.259 

9.423 
9.586 
9.750 
9.914 
10.078 

10.242 
10.405 
10.569 
10.733 
10.897 


2  11.061 

2  11.225 

2  11.-388 

2  11.552 

2  11.716 

2  11.880 

2  12.044 

2  12.208 

2  12.371 

2  12.535 


2 
2 
2 
2 


12.61«> 
12.863 
13.027 
13.191 
2  13.'354 

2  13.518 

2  13.682 

2  13.846 

2  14.010 

2  14.173 


2 
2 
2 
2 
2 

2 
2 
2 
2 
2 


2 
2 


14.337 
14.501 
14.665 
14.82<J 
14.993 

15.156 
15.320 
15.484 
15.648 
15.812 


14h. 


2  15.976 
2  16.139 
2  16.303 
16.467 
16.631 


2 
2 
2 
2 
2 


16.795 
16.959 
17.122 
17.286 
17.450 


m 
2 
2 
2 
2 
2 


17.614 
17.778 
17.941 
18.105 
18.269 


2  18.433 

2  18.597 

2  18.761 

2  18.924 

2  19.088 

2  19.252 

2  19.416 

2  19.580 

2  19.744 

2  19.907 

2  2:).07| 
2  2J  23a 
2  2').399 
2  2J.563 
2  20.727 


2 
2 
2 


20.8901 
21.054 
21.2181 


2  21 .382 
2  21.546 

2  21.709 
2  21.873 
2  22.037 
2  22.201 
2  22.'365 

2  *22.529 
2  22.692 
2  22.856 
2  23.020 
2  23.184 

2  23.348 
2  23.512 
2  23.675 
2  23.839 
2  24.003 

2  24.167 
2  24.331 
2  24.495 
2  24.658 
2  24.822 

2  24.986 
2  25.150 
2  25.314 
2  25.477 
2  25.641 

2  25.805 
2  25.969 
2  26.133 
2  26.297 
2  26.460 

2  26.61>4 
2  26.788 
2  26.952 
2  27.116 
2  27.280 


15^- 


m  8 
2  27.443 
2  27.607 
2  27.771 
2  27.935 
2  28.099 

2  26.263 
2  28.426 
2  28.590 
2  28.754 
2  28.918 


2 
2 
2 


29.082 
29.245 
29.409 
2  29.573 
2  29.737 


2  29.901 
2  30.065 
2  30.228 
2  30.392 
2  30.556 

2  30.720 

2  30.884 

2  31.048 

2  31.211 

2  31.375 

2  31.53!) 
2  31.703 
2  31.867 
2  32.031 
2  32.194 

9  32.358 
2  32.522 
2  32.686 
2  32.850 
2  33.013 

2  33.177 
2  33.341 
2  33.505 
2  33.669 
2  33.833 

2  33.996 
2  34.160 
2  34.324 
2  -34.488 
2  34.652 

2  34.816 
2  34.979 
2  :J5.143 
2  35.307 
2  35.471 

2  35.635 
2  35.798 
2  35.!)62 
2  36.126 
2  36.290 

2  36.454 
2  36.618 
2  36.781 
2  36.945 
2  37.109 


For 
SecondM. 


8 
1 

2 

3 

.4 

5 
6 
7 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28] 
29 

30 
31 
32 
33 
34 

35 
36 
37 

3a 

39i 

40 
41 
42 
43 
44 

45 
46 
47 

46 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 
59 


0.Q03 
.005 
.008 
.011 

.014 
.016 
.019 
.022 
.025 

.027 
.030 
.033 
.035 

.(m 

.011 
.044 
.046 
.049 
.062 

.055 
.067 
.060 
.063 
.066 

.066 
.071 
.074 
.076 
.079 

.082 
,065 
.087 
.090 
.093 

.096 
.098 
•101 
.104 
.106 

.109 
.112 
.115 
.117 
.120 

.12*3 
.126 
.128 
.131 
.134 

urr 

.139 
.142 
.145 
.147 

.15t) 
.153 
.156 
.158 
0.161 


\ 


-J 


TABLE  II.-SIDEREAl  INTO  MEAN  S(MR  TIME. 


BTRACT 

TO  BK  su: 

ED  FROJIf  A  SIDEREAL  TIfllE  IMTERYAL. 

Side- 
real. 

le'*- 

17h. 
m       s 

18*^ 

19"^       20*- 

21*^ 

22"^ 

23'* 

For 

Svoonde. 

m 

m     II 

m       R 

m      B 

m       R 

ra      1 

m      1 

m      » 

0 

2  37.273 

2  47.102 

2  56.932 

3    6.762 

3  16.591 

3  26.421 

3  36.25C 

I    3  46.080 

a 

8 

1 

2  37.437 

2  47.266 

2  57.09(1 

3    6.925 

3  16.755 

>    3  26.58S 

>    3  36.414 

3  46^244 

1 

0.003 

2 

2  37.601 

2  47.430 

2  57i26t) 

3    7.089 

3  16.91fl 

1    3  26.748 

1    3  36.57ti 

3  46.407 

S 

5    .005 

3 

2  37.764 

2  47.594 

2  57.424 

3    7.253 

3  17.083 

>    3  26.91  S 

►    3  36.742 

3  46.571 

2 

1    .008 

4 

2  37.928 

2  47.758 

2  57.587 

3    7.417 

3  17.246 

3  27.076 

3  36.9C6 

3  46.735 

4 

.011 

5 

2  38.092 

2  47.C22 

2  57.751 

3    7.581 

3  17.410 

3  27.240 

3  37.C69 

3  46-899 

5 

.014 

a 

2  38.256 

2  48.CB5 

2  57.915 

3    7.745 

3  17.574 

3  27.404 

3  37.233 

3  47.063 

6 

.016 

7 

2  38.420 

2  48.249 

2  58.079 

3    7.908 

3  17.738 

3  27.568 

3  37.397 

3  47.227 

7 

.019 

» 

2  38.584 

2  48.413 

2  58.243 

3    8.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

8 

.022 

9 

2  38.747 

2  48.577 

2  58.406 

3    8.236 

3  18.066 

3  27.895 

3  37.725 

3  47.554 

9 

.025 

10 

2  38.911 

2  48.741 

2  58.570 

3    8.400 

3  18.229 

3  28.059 

3  37.889 

3  47.718 

10 

.027 

11 

2  39.075 

2  48.905 

2  58.734 

3    8.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

11 

.030 

12 

2  39.239 

2  49.068 

2  58.898 

3    8.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12 

.033 

13 

2  39.403 

2  49.232 

2  59.062 

3    8.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

.035 

14 

2  39.566 

2  49.396 

2  59.226 

3    9.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 

.038 

15 

2  39:730 

2  49.560 

2  59.389 

3    9.219 

3  19.049 

3  28.878 

3  38.708 

3  48.537 

15 

.041 

16 

2  39.894 

2  49.724 

2  59.553 

3    9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

.044 

17 

2  40.058 

2  49.888 

2  59.717 

3    9.547 

3  19-376 

3  29.206 

3  39.035 

3  48.865 

17 

.046 

18 

2  40.222 

2  50.051 

2  59.881 

3    9.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

.049 

VJ 

2  40.386 

2  50.215 

3    0.045 

3    9.874 

3  19.704 

3  29.533 

3  39.363 

3  49.193 

19 

.05Q 

20 

2  40.549 

2  50.379 

3    0J309 

3  10.038 

3  19.868 

3  29.697 

3  39.527 

3  49.356 

20 

.055 

21 

2  40.713 

2  50.543 

3    0.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

.057 

22 

2  40.877 

2  50.707 

3    0.536 

3  10.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

.060 

23 

2  41.041 

2  50.870 

3    0.700 

3  10..530 

3  20.359 

3  30.189 

3  40.018 

3  49.848 

23 

.063 

24 

2  41.205 

2  51.034 

3    0.864 

3  10.693 

3  20.523 

3  30.353 

3  40.182 

3  50.012 

24 

.066 

25 

2  41.369 

2  51.198 

3    1.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

.068 

* 

26 

2  41.532 

2  51.362 

3    1.192 

3  11.021 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

.071 

27 

2  41.696 

2  51.526 

3    1.355 

3  11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

.074 

28 

2  41.860 

2  51.690 

3    1 .519 

3  11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

.076 

20 

2  42.024 

2  51.853 

3    1.683 

3  11.513 

3  til.342 

3  31.172 

3  41.001 

3  50.831 

29 

.079 

30 

2  42.188 

2  52.017 

3     1.847 

3  11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

.082 

31 

2  42.352 

2  52.181 

3    2.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

.085 

32 

2  42.515 

2  52.345 

3    2.174 

3  12.004 

3  21.834 

3  31663 

3  41.491 

3  51.322 

32 

.067 

33 

2  42.679 

2  52.50!) 

3    2.3:)8 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

3  51.486 

33 

.090 

34 

2  42.843 

2  52.673 

3    2.502 

3  12.332 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

.093 

35 

2  43.007 

2  52.836 

3    2.666 

3  12.496 

3  22.325 

3  32.155 

3  41.984 

3  51.614 

35 

.096 

36 

2  43.171 

2  53.000 

3    2.830 

3  12.659 

3  22.489 

3  32.318 

3  42.148 

3  51.978 

36 

.098 

37 

2  43.334 

2  53.164 

3    2.994 

3  12.823 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

.101 

38 

2  43.498 

2  53.328 

3   :;.157 

3  12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

.104 

39 

2  43.662 

2  53.492 

3    3.321 

3  13.151 

3  22.960 

3  32.810 

3  42.639 

3  52.469 

39 

,,1C6 

40 

2  43.826 

2  53.656 

3    3.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

.109 

41 

2  43.990 

2  53.819 

3    3.649 

3  13.478 

3  23.308 

3  33.138 

3  42.967 

3  62.797 

41 

.112 

42 

2  44.154 

2  53.983 

3    3.813 

3  13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

.115 

43 

2  44.317 

2  54.147 

3    3.977 

3  13.806 

3  23.636 

3  33.465 

3  43.295 

3  53.124 

43 

.117 

44 

2  44.481 

2  54.311 

3    4  140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

.120 

45 

2  44.645 

2  54.475 

3    4.304 

3  14.134 

3  23.963 

3  33.793 

3  43.622 

3  53.452 

45 

.123 

46 

2  44.809 

2  54.638 

3    4.468 

3  14.298 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

.126 

47 

2  44.973 

2  54.802 

3    4.632 

3  14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

.128 

48 

2  45.137 

2  54.966 

3    4.796 

3  14.625 

3  24.455 

3  34.284 

3  44.114 

3  53.943 

48 

.131 

49 

2  45.300 

2  55.130 

3    4.960 

3  14.789 

3  24.619 

3  34.448 

3  44.278 

3  54,107 

49 

.134 

50 

2  45.464 

2  55.294 

3    5.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

.137 

51 

2  45.628 

2  55.458 

3    5.287 

3  15.117 

3  24M6 

3  34.776 

3  44.605 

3  54.4a5 

51 

.139 

52 

2  45.792 

2  55.621 

3    5.451 

3  15.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

.142 

53 

2  45.956 

2  55.785 

3    5.615 

3  15.444 

3  25.274 

3  35.104 

3  44.933 

3  54.76:) 

53 

.145 

54 

2  46.120 

2  55.949 

3    5.779 

3  15.608 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

.147 

55 

2  46.283 

2  56.113 

3    5.942 

3  15.772 

3  25.602 

3  35.431 

3  45.261 

3  55.090 

55 

.150 

56 

2  46.447 

2  56.277 

3    6.106 

3  15.936 

3  25.765 

3  :i5.595 

3  45.425 

3  55.254 

56 

.153 

57 

2  46.611 

2  56.441 

3    6.270 

3  16.100 

3  25.!)2{) 

3  35.759 

3  45.588 

3  55.418 

57 

.156 

58 

2  46.775    2  56.604 

3    6.434 

3  16.264 

3  26.0<)3 

3  35.923 

3  45.752 

3  55.582 

58 

.158 

59 

2  46.939    2  56.768 

3    6.598 

3  16.427 

3  26.257 

3  36.0861   3  45.916 

3  55.746 

59 

0.161^ 

10 
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TABLE  IlI.-MEM  SOLAR  ESTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mesa 
Solar. 


m 
0 
1 
2 
3 
4 

5 
6 
7 

8 
9 

10 

1] 

12 

13 

14 

15 
16 
17 

Id 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 

29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 


0 


h. 


m 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

u 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


55 

0 

56 

0 

57 

0 

58 

0 

59 

{) 

0.000 
0.164 
0.329 
0.493 
0.657 

0.821 
0.986 
1.150 
1.314 

1.478 

1.643 
1.807 
1.971 
2.J36 
2.300 

2.464 
2.62b 
2.793 
2.957 
3.121 

3.285 
3.450 
3.6  J  4 
3.778 
3.943 

4.107 
4.271 
4.435 
4.600 
4.764 

4.928 
5.093 
5.257 
5.421 
5.585 

5  750 
5.914 
6.078 
6.242 
6.407 

6.571 
6.735 
6.900 
7.064 

7.228 

7.392 
7.557 
7.721 

7.885 
8.049 

8.214 

8.378 
8.542 
8.707 
8.871 

9.035 
9.199 
0.364 
9.528 
9.692 


m       I 
0    9.8561 
0  10.021 
0  10.185 
0  10.349 
0  10.514 

0  10.678 
0  10.842 
0  11.006 
0  11.171 
0  11.3351 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


2h. 


11.499 
11.663 
11.828 
11.992 
12.156 

12.321 
12.485 
12.649 
12.813 

12.978 

13.142 
13.306 
13.471 
13.635 
13.799 

13.963 
14.128 
14.292 
14.456 
14.620 

14.785 
14.949 
15.113 
15.278 
15.442 

15.606 
15.770 
15.935 
16.0a) 
16J263 

16.427 
16.592 
16.756 
16.920 
17.085 

17.249 
17.413 
17.577 
17.742 
17.906 

18.070 
18.234 
18.399 
18.563 
18.727 

18.892 
19.056 
19.220 
19.384 
19.549! 


m 

0 
0 
0 
0 


19.713 
19.877 
20.041 
20.206 
20.370 


0  20.534 
0  20.699 
0  20.863 
0  21.027 
0  21.191 

0  21.356 
0  21.520 
0  21.684 
0  21.849 
0  22.013 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


22.177 
22.341 
22.506 
22.670 
22.834 

22.998 
23.163 
23.327 
23.491 
23.656 


0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 

0  24.641 
0  24.805 
0  24.970 
0  25.134 
0  25.298 

0  25.463 
0  25.627 
0  25.791 
0  25.955 
0  26.120 

0  26.284 
0  26.448 
0  26.612 
0  26.777 
0  26.941 


0 
0 
0 
0 
0 


27.105 
27.270 
27.434 
27.598 
27.762 


0  27.927 
0  28.091 
0  28.255 
0  28.420 
0  28.584 


gh.; 


0 
0 
0 
0 
0 


28.748 
28.912 
29.077 
29.241 
29.405 


la       8 

0  29.569 
0  29.734 

0  29.898 
0  30.062 
0  30.227 


0 

0 
0 
0 
0 


30.391 
30.555 
30.719 
30.884 
31.048 


0  31.212 
0  31.376 
0  31.541 
0  31.705 
0  31.869 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


32.034 
32.198 
32.362 
32.526 
32.691 

32.855 
33.019 
33.183 
33.348 
33.512 

33.676 
33.841 
34.005 
34.169 
34.333 

34.496 
34.662 
34.826 
34.990 
35.155 


0  35.319 
0  35.483 
0  ;15.648 
0  35.812 
0  35.976 


0 
0 
0 
0 
0 


36.140 
36.305 
36.469 
36.633 
36.798 


0  36.962 
0  37.126 
0  37.290 
0  37.455 
37.619 


0 

0 
0 
0 
0 
0 


37.783 
37.947 
38.112 
38.276 

38.440 


Ih. 


0  38.605 
0  38.769 
0  38.933 
I)  39.097 
0  39.262 


PI      17    *3:j.a 


m         8 

0  39.426 
0  39.590 
0  39.754 
0  39.919 
0  40.083 

0  40.247 
0  40.412 
0  40.576 
0  40.740 
0  40.904 

0  41.069 
0  41.233 
0  41.397 
0  41.561 
0  41.726 

0  41.890 

0  42.054 

0  42.219 

0  42.383 

0  42.547 

0  42.711 
0  42.876 
0  43.040 
0  43.204 
0  43.368 


0 
0 
0 
0 
0 


43.533 
43.697 
43.861 
44.026 
44.190 


0  44.354 
0  44.518 
0  44.683 
0  44.847 
0  45.011 

0  45.176 
0  45.340 
0  45.504 
45.668 
45.833 


0 
0 


0 
0 
0 
0 
0 


45.997 
46.161 
46.325 
46.490 
46.654 


0  46.818 
0  46.983 
0  47.147 
0  47.311 
0  47.475 

0  47.640 
0  47.804 
0  47.968 
0  48.132 
0  48.297 

0  48.461 
0  48.625 
0  AS.liM) 
0  48.954 
0  49.118 

"n 


5^- 


m  8 
0  49.282 
0  49.447 
0  49.611 
0  49.775 
0  49.939 

0  50.104 
0  50.268 
0  50.432 
0  50.597 
0  50.761 


0 
0 
0 
0 
0 


50.925 
51.089 
51.254 
51.418 
51.582 


0  51.746 
0  51.911 
0  52.075 
0  52.23.9 
0  52.404 

0  52.568 
0  52.732 
0  52.896 
0  53.061 
0  53.225 

0  53.389 
0  53.554 
0  53.718 
0  53.882 
0  54.046 


0 
0 
0 
0 
0 


54.211 
54.375 
54.539 
54.703 

54.868 


0  55.032 
0  55.196 
0  55.361 
0  55.525 
0  55.689 

0  55.853 
0  56.018 
0  56.182 
0  56.346 
0  56.510 

0  56.675 
0  56.839 
0  57.003 
0  57.166 
0  57.332 

0  57.496 
0  57.660 
0  57.825 
0  57.989 
0  58.153 

0  58.317 

0  58.482 
0  58.646 
0  58.810 
0  58.975 


e**- 


nt  8 
0  59.139 
0  59.303 
0  59.467 
0  59.632 
0  59.796 

0  59.960 
0.124 
0.289 
0.453 
0.617 

0.782 
0.946 
1.110 
1.274 
1.439 

1.603 
1.767 
1.932 
2.096 
2.260 

2.424 

2.589 
2.753 
2.917 
3.081 

3.246 
3.410 
3.574 
3.739 
3.903 

4.067 
4.231 
4.396 
4.560 
4.724 

4.888 
5.053 
5.217 
5.381 
5.546 

5.710 
5.874 
6.038 
6.203 
6.367 

6.531 
6.695 

6.863 
7.024 
7.188 

7.353 
7.517 
7.681 

7.845 
8.010 

8.174 
8.338 
8.502 
8.667 
8.831 


nh. 


m 


8.995 
9.160 
9.324 
9.488 
9.652 

9.817 

9.981 

10.145 

10.310 

10.474 

10.638 
10.802 
10.067 
11.131 
1 1 .295 

11.459 
11.624 
11.788 
11.952 
12.117 

12.281 
12.445 
12.609 
12.774 
12.938 

13.102 
13.266 
13.431 
13.595 
13.759 

13.924 
14.088 
14.252 
14.416 
14.581 

14.745 
14.*.)09 
15.073 
15.238 
15.402 

15.566 
15.731 
15.895 
16.059 
16.223 

16.388 
16.552 
16.716 
16.881 
17.045 

17.20i) 
17.373 
17.538 
17.702 
17.866 

18.030 
18.195 
18.359 
18.523 

18.688 


For 

S«CODd8. 


8 
1 

2 
3 
4 

5 
6 

7 

8 


10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 

27 

28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

4i) 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
51 
52 
53 
54 

55 
56 
57 

58 


0.003 
.005 
.008 
.011 

.014 
.016 
.019 
.022 
.025 

.027 
.030 
.033 

.o:»6 

.038 

.041 
.044 
.047 
.049 
.052 

.055 
.057 
.060 
.063 
.066 

• 

.068 
.071 
.074 
.077 
.079 

.082 
.085 
.088 
.090 
.003 

.096 
.099 
.101 
.104 
.107 

.110 
.112 
.115 
.118 
.120 

.123 
.126 
.129 
.131 
.134 

.137 
.140 
.142 
.145 
.148 

.151 
.153 
.156 
.159 
59  0.162 


TABLE  Ill.-MEAN  SOLAR  INTO  SffiEREAl  TttlE. 


^^»Wi^^« 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Meao 
Solar. 

»- 

gb. 

10^ 

11"^ 

12^- 

:  13"^ 

14h. 

15"^    1  - 

For 

m 

m      s 

m      g 

m      R 

m      1 

m 

a 

m      a 

m      a 

m      a 

U 

1  18.852 

1  26.708 

1  38.565 

1  48.421 

1  58.2781 

2    8.134 

2  17.991 

2  27.847 

a 

a 

1 

1  19.016 

1  28.8rj 

1  38.729 

1  48.585 

1  58.442 

2    8.298 

2  18.155 

2  28.011 

J 

0.003 

2 

1  19.180 

1  29.037 

1  38.893 

1  48.750 

1  58.606 

2    8.463 

2  18.319 

2  28.176 

S 

.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

•2    H.&17 

2  18.4>?3 

2  28.340 

3 

.008 

4 

1  19.509 

1  29.365 

1  39.222 

1  49.078 

1  58.935 

2    8.791 

2  18.648 

2  28.504 

4 

.011 

5 

1  19.673 

1  29.580 

1  39.386 

1  49.243 

I  59.099 

2    8.956 

2  18.812 

2  28.668 

5 

.014 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

1  59i263 

2    9.120 

2  18.976 

2  28.833 

6 

.016 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.571 

1 

59.428 

2    9i284 

2  19.141 

2  28.997 

7 

.019 

S 

1  20.166 

1  30.022 

1  39.879 

1  49.735 

1  59.592 

2    9.448 

2  19.305 

2  29.161 

8 

.022 

9 

1  20.330 

1  30.187 

1  40.043 

1  49.900 

1  59.756 

2    9.613 

2  19.469 

2  29.326 

9 

.025 

10 

1  20.495 

1  30.351 

1  40.207 

1  50  064 

1 

59.920 

2    9.777 

2  19.633 

2  29.490 

10 

.027 

11 

1  20.659 

1  30.515 

1  40.372 

1  50.228 

2 

0.085 

2    9.941 

2  19.798 

2  29.654 

11 

.030 

12 

1  20.823 

1  30.680 

1  40.536 

1  50.393 

2 

0.249 

2  10.105 

2  19.962 

2  29.818 

12 

.033 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.557 

2 

0.413 

2  10.270 

2  20.126 

2  29.983 

13 

.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2 

0.578 

2  10.434 

2  20.290 

2  30.147 

14 

.038 

15 

1  21.316 

1  31.172 

1  41.029 

1  50.885 

2 

0.742 

2  10.598 

2  20.455 

2  30.311 

15 

.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2 

0.906 

2  10.763 

2  20  619 

2  30.476 

16 

.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2 

1.070 

2  10.927 

2  20.783 

2  30.640 

17 

.047 

18 

1  21.809 

1  31.665 

1  41.522 

1  51.378 

2 

li235 

2  11.091 

2  20.948 

2  30.804 

18 

.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2 

1.399 

2  11.255 

2  21.112 

2  30.968 

19 

.052 

20 

1  22.137 

1  31.994 

1  41.850 

1  51.707 

2 

1.563 

2  11.420 

2  21.276 

2  31.133 

20 

.055 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2 

1.727 

2  11.584 

2  21.440 

2  31.297 

21 

.057 

22 

1  22.466 

1  32.322 

1  42.179 

1  52.035 

2 

1.892 

2  11.748 

2  21.605 

2  31.461 

22 

.060 

23 

1  22.630 

1  32.487 

1  42.343 

I  52.200 

2 

2.056 

2  11.912 

2  21.769 

2  31.625 

23 

.063 

24 

1  22.794 

1  32.651 

1  42.507 

1  52.364 

2 

2.220 

2  12.077 

2  21.933 

2  31.790 

24 

.066 

25 

1  22.959 

1  32.815 

1  42.672 

1  52.528 

2 

2.385 

2  12.241 

2  22.098 

2  31.954 

25 

.068 

26 

1  23.123 

1  32.979 

1  42.836 

1  52.692 

2 

2.549 

2  12.405 

2  22.262 

2  32.118 

26 

.071 

27 

1  23.287 

1  33.144 

I  43.000 

1  52.857 

2 

2.713 

2  12.570 

2  22  426 

2  32.283 

27 

.074 

26 

1  23.451 

1  33.308 

1  43.164 

1  53.021 

2 

2.877 

2  12.734 

2  22.590 

2  32.447 

28 

.077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.165 

2 

3.042 

2  12.898 

2  22.755 

2  32.611 

29 

.079 

30 

I  23.780 

1  33.637 

1  43.493 

1  53.349 

2 

3.206 

2  13.062 

2  22.919 

2  32.775 

30 

.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  53.514 

2 

3.370 

2  13.227 

2  23.083 

2  32.940 

31 

.085 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.678 

2 

3.534 

2  13.391 

2  23i247 

2  33.104 

32 

.088 

33 

1  24iJ73 

1  34.129 

1  43.986 

1  53.842 

2 

3.699 

2  13.555 

2  23.412 

2  33.268 

33 

.090 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2 

3.863 

2  13.720 

2  23.576 

2  33.432 

34 

.093 

35 

1  24.601 

1  34.458 

1  44.314 

1  54.171 

2 

4.027 

2  13.884 

2  23.740 

2  33.597 

35 

.096 

36 

1  24.766 

1  34.622 

1  44.479 

1  54.335 

2 

4.192 

2  14.048 

2  23.905 

2  33761 

36 

.099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54.499 

2 

4.356 

2  14.212 

2  24.069 

2  3:J.925 

37 

.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

2 

4.520 

2  14.377 

2  24.233 

2  34.090 

38 

.104 

39 

1  25.259 

1  35.115 

1  44.971 

1  54.828 

2 

4.684 

2  14.541 

2  24.397 

2  34.254 

39 

.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2 

4.849 

2  14.705 

2  24.562 

2  34.418 

40 

.110 

41 

1  25.587 

1  35.444 

1  45.300 

1  55.156 

2 

5.013 

2  14.869 

2  24.726 

2  34.582 

41 

.112 

42 

1  25.751 

1  35.608 

1  45.464 

1  55.321 

2 

5.177 

2  15.034 

2  24.890 

2  34.747 

42 

.115 

43 

1  25.916 

1  35.772 

1  45.629 

1  55.485 

2 

5.342 

2  15.198 

2  25.054 

2  34.91 1 

43 

.118 

44 

1  26.080 

1  35.936 

.  1  45.793 

1  55.649 

2 

5.506 

2  15.362 

2  25.219 

2  35.075 

44 

.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2 

5.670 

2  15.527 

2  25.383 

2  35.239 

45 

.123 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2 

5.834 

2  15.691 

2  25.547 

2  35.404 

46 

.126 

47 

1  26.573 

1  36.429 

1  46.286 

1  56.142 

2 

5.999 

2  15.855 

2  25.712 

2  35.56:^ 

47 

.129 

48 

1  26.737 

1  36.593 

1  46.450 

1  56.306 

2 

6.163 

2  16.019 

2  25.876 

2  35.732 

48 

.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2 

6.327 

2  16.184 

2  26.040 

2  35.897 

4!) 

.134 

50 

1  27.066 

1  36.922 

1  46.778 

1  56.635 

2 

6.491 

2  16.^8 

2  26.204 

2  36.061 

50 

.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

2 

6.656 

2  16.512 

2  26.369 

2  36.225 

51 

.140 

52 

1  27.394 

1  37.251 

1  47.107 

1  56.964 

2 

6.820 

2  16.676 

2  26.533 

2  36.38!) 

52 

.142 

53 

1  27.558 

1  37.415 

1  47.271 

1  57.128 

2 

6.984 

2  16.841 

2  26.697 

2  36  554 

53 

.145 

54 

1  27.723 

1  37.579 

1  47.436 

1  57.292 

2 

7.149 

2  17.005 

2  26.861 

2  36.718 

54 

.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.456 

2 

7.313 

2  17.169 

2  27.026 

2  36.882 

55 

.151 

56 

1  28.051 

1  37.908 

1  47.764 

1  57.621 

2 

7.477 

2  17.334 

2  27.190 

2  37.047 

56 

.153 

57 

1  28.215 

1  38.072 

1  47.928 

1  57.785 

2 

7.641 

2  17.498 

2  27.354 

2  37.211 

57 

.156 

58 

1  28:380 

1  38.236 

1  48.093 

1  57.949 

2 

7.806 

2  17.662 

2  27.519 

2  37.3751   58 

.159 

59 

I  28544 

1  38.400 

1  48.257 

1  58.113 

2 

7.970 

2  17.826 

• — 

2  27.683 

2  37.5391   59 

0.162 

12 


TABLE  IlI.-MEAN  SOUR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TDHE  INTERVAL. 


Mean 
Solar. 


m 
0 

1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

16 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

36 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 
61 
52 
53 
54 

55 
56 
57 

58 
59 


16^ 


17^ 


m  s 
2  37.704 
2  37.868 
2  38.032 
2  38.196 
2  38.361 

2  38.525 
2  38.689 
2  38.854 
2  39.018 
2  39.182 

2  39.346 
2  39.511 
2  39.675 
2  39.839 
2  40.003 

2  40.168 
2  40.332 
2  40.496 
2  40.661 
2  40.825 

2  40.989 
2  41.153 
2  41.318 
2  41.482 
2  41.646 

2  41.810 
2  41.975 
2  42.139 
2  42.303 
2  42.468 

2  42.632 
2  42.796 
2  42.960 
2  43.125 
2  43J289 

2  43.453 
2  43.617 
2  43.782 
2  43.946 
2  44.110 

2  44.275 

2  44.439 

2  44.603 

2  44.767 

2  44.932 

2  45.096 
2  45.260 
2  45.425 
2  45.589 
2  45.753 

2  45.917 
2  46.082 
2  46i246 
2  46.410 
2  46.574 

2  46.739 
2  46.903 
2  47.067 
2  47.232 
2  47.396 


m 
2 
2 
2 


18' 


47.560 
47.724 
47.889 
2  48.053 
2  48.217 

2  48.381 
2  48.546 
2  48.710 
2  48.874 
2  49.039 

2  49.203 
2  49.367 
2  49.531 
2  49.696 
2  49.860 

2  50.021 
2  50.188 
2  50.353 
2  50.517 
2  50.681 

2  50.846 
2  51.010 
2  51.174 
2  51.338 
2  51.503 

2  51.667 
2  61.831 
2  51.995 
2  52.160 
2  62.324 

2  52.488 
2  52.653 
2  52.817 
2  52.981 
2  53.145 

2  63.310 
2  63.474 
2  53.638 
2  53.803 
2  63.%7 

2  54.131 
2  54.295 
2  54.460 
2  54.624 
2  54.788 

2  54.952 
2  65.117 
2  55.281 
2  65.446 
2  55.610 

2  55.774 
2  55.938 
2  56.102 
2  56.267 
2  56.431 

2  56.595 
2  56.759 
2  56.924 
2  67.088 
2  57.252 


m 
2 
2 
2 
2 
2 


57.417 
57.581 
57.746 
57.909 
58.074 


2  58.238 
2  58.402 
2  68.566 
2  68.731 
2  5a895 

2  59.059 
2  69i224 
2  69.388 
2  69.552 
2  69.716 


2 
3 
8 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


69i)81 
0.045 
0.209 
0.373 
0.638 

0.702 
0.866 
1.031 
1.195 
1.359 

1.523 
1.688 
1.852 
2.016 
2.181 

2.345 
2.509 
2.673 

2.838 
3.002 

3.166 
3.330 
3.495 
3.659 
3.823 


19' 


3  3.988 

3  4.152 

3  4.316 

3  4.480 

3  4645 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


4.809 
4.973 
6.137 
6.302 
6.466 

6.630 
6.796 
5.959 
6.123 
6.287 


3  6.452 

3  6.616 

3  6.780 

3  6.944 

3  7.109 

67 


m 
3 
3 
3 
3 
3 


7.273 
7.437 
7.602 
7.766 
7.930 


20' 


3  8.094 

3  8^9 

3  8433 

3  8.687 

3  8.761 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


8.916 
9.080 
9J2A4 
9409 
9573 

9.737 

9.901 

10.066 

10^230 

10.394 


3  10.559 
3  10.723 
3  10.887 
3  11.051 
3  11.216 

3  11.380 
3  11.644 
3  11.708 
3  11.873 
3  12.037 

3  12.201 

3  12.366 

3  12.530 

3  12.694 

3  12.858 

3  13.023 

3  13.187 

3  13J51 

3  13.515 

3  13.680 

3  13.844 

3  14.008 

3  14.173 

3  14.337 

3  14.501 


3 
3 
3 
3 
3 


14.665 
14.830 
14.994 
16.168 
15.322 


3  15.487 

3  15.651 

3  15.815 

3  15.980 

3  16.144 

3  16.308 

3  16.472 

3  16.637 

3  16.801 

3  16.965 


m 
3 
3 
3 
3 
3 


17.129 
17.294 
17.458 
17.622 
17.787 


21' 


3  17.951 
3  18.115 
3  18.279 
3  18.444 
3  18.608 

3  18.772 

3  18.937 

3  19.101 

3  19.265 

3  19.429 

3  19.594 
3  19.758 
3  19.922 
3  90.086 
3  90.261 


3  20.415 
3  20.579 
20.744 
20.908 
21.072 


3 
3 
3 


3 
3 
3 
3 
3 


21.236 
21.401 
21.565 
21.729 
91.893 


3  22.058 
3  22.222 
3  22.386 
3  22.551 
3  22.715 

3  22.879 
3  23.043 
3  23.208 
3  23.372 
3  23.636 

3  23.700 
3  23.865 
3  24.029 
3  24.193 
3  24.368 


3 
3 
3 
3 


24.622 
24.686 

24J850 
25.015 


3  25.1791 

3  25.343 
3  25.508 
3  25.672 
3  25.836 
3  26.000 

3  26.165 
3  26.329 
3  26.493 
3  26.657 
3  26i)22 

13 


m 
3 
3 


22"^ 


26.986 
27.150 
3  27.315 
3  27.479 
3  27j643 

3  27.807 
3  27.972 
3  28.136 
3  28.300 
3  38.464 

3  28.6^ 
3  28.793 
3  28.957 
3  29.122 
3  29.286 

3  29.460 
3  29.614 
3  29.779 
3  29.943 
3  30.107 

3  30J271 

3  30.436 

3  30.600 

3  30.764 

3  30.929 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


31.093 
31.257 
31.421 
31.586 
31.750 

31.914 
32.078 
32.243 
32.407 
32.571 


3  32.736 
3  32.900 
3  33.064 
3  33.228 
3  33.393 

3  33.567 
3  83.721 
3  33.886 
3  34.050 
3  34JS14 

3  34.378 
3  34.643 
3  34.707 
3  34.871 
3  36.036 

3  35J200 
3  35.364 
3  35.528 
3  35.693 
3  36.867 

3  36.021 
3  36.185 
3  36.350 
3  36.514 
3  36.678 


m 
3 
3 
3 
3 


23' 


36.842 
37.007 
37.171 
37.335 


3  37.600 

3  37.664 
3  37.628 
3  37.992 
3  38.167 
3  38.321 


3 
3 
3 
3 
3 


38.485 
38.649 
38.814 
38.978 
39.142 


3  39.307 
3  39.471 
3  39.636 
3  39.799 
3  39.964 


3 
3 
3 
3 
3 

3 
3 
3 
3 


40.128 
40.292 
40.456 
40.621 

40.785 

40.949 
41.114 
41.278 
41.442 


3  41.606 


3 
3 
3 
3 
3 


41.771 
41.936 
42.099 
42.264 
42.428 


3  42.592 
3  42.756 
3  42il21 
3  43.085 
3  43.249 

3  43.413 
3  43.678 
3  43.742 
3  43.906 
3  44.071 

3  44.235 
3  44.399 
3  44.563 
3  44.728 
3  44.892 

3  45.056 
3  45.220 
3  45.385 
3  45.549 
3  45.713 

3  46.878 
3  46.042 
3  46iW 
3  46.370 
3  46.535 


m 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


46.699 
46.863 
47.027 
47.192 
47.356 

47.520 
47.686 
47.849 
48.013 

48.177 

48.342 
48.506 
48.670 

48.834 
48.999 


3  49.163 
3  49.327 
3  49.492 
3  49.656 
3  49.820 

3  49.984 
3  50.149 
3  50.313 
3  60.477 
3  50.642 

3  50.806 
3  60.970 
3  51.134 
3  51.299 
3  51.463 

3  51.627 
3  51.791 
3  51.956 
3  52.120 
3  52.284 


For 
Seoondi. 


3 
3 
3 
3 
3 


52.449 
62.613 
52.777 
62.941 
63.106 


3  53.270 
3  53.434 
3  53.598 
3  53.763 
3  53.927 

3  64.091 
3  64.256 
3  54.420 
3  64.584 
3  54.748 

3  54.913 
3  55.077 
3  55iS41 
3  56.405 
3  55.570 

3  55.734 
3  65.898 
3  66.063 
3  66.22? 
3  56.391 


1 
2 
3 
4 

5 
6 
7 

8 
9 

10 
11 

121 
13 
14 

15 

16 
17 

18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
29 

30 
31 
3^ 
33 
34 

35 
36 
37 
38 

39 

40 
41 
42 
43 
44 

45 
46 
47 

48 
49 

50 

51 

621 

63 

54 

65 
66 
67 

58 
69 


0.003 
.005 
.008 
.011 

.014 
.016 
.019 
.022 
.025 

,027 
.030 
.033 
.036 
.038 

.041 
.044 
.047 
.049 
.052 

.055 
.057 
.060 
.063 
.066 

.068 
.071 
.074 
.077 
.079 

.062 
.085 
.068 
.090 
.093 

.096 
.099 
.101 
.104 
.107 

.110 
.112 
.115 
.118 
.120 

.123 
.126 
.129 
.131 
.134 

.137 
.140 
.142 
.145 
.148 

.151 
.153 
.156 
.159 
0.162 


TABLE  IV. 


TABLE  GIVING,  FOR  SEVEN  POLAR  STARS,  THE  CORRECTIONS 

OF  THE  APPARENT  PLACE  WHICH  DEPEND  ON  THE 

ARGUMENT  2  ^  IN  NUTATION.— 1870.0. 

• 

o 

s 

1 

o 

a  Urs.  Mm. 

51  Cephei. 

32  Camelop. 

e  Urs.  Min. 

d  Urs.  Min. 

A  Urs.  Min. 

a  Octantia. 

• 
0 

s 

o 

0 

R.A. 

Dec 

B.A. 

Dec 

R.A. 

Dec 

B.A. 

Dec 

B.A. 

Dec 

a  A. 

Dec 

B.A. 

Dec 

1 

//  ^ 

B 

//  ^ 

8 

ti 

1 

$* 

8 

// 

B 

It 

8 

// 

0 

-.233 

+.03 

+.021 

+.09 

+.056 

-.02 

+.011 

-.09 

-.006 

-.09 

-.150 

-.08 

+.013 

-.09 

90 

2 

-,238 

.02 

.012 

.09 

.056 

.01 

.013 

.08 

-.001 

.09 

.133 

.08 

-.018 

.09 

92 

4 

.242 

.02 

+.003 

.09 

.055 

-.01 

.015 

.08 

+.005 

.09 

.115 

.08 

.049 

.09 

94 

6 

.245 

+.01 

-.005 

.09 

.055 

.00 

.016 

.08 

.010 

.09 

.097 

.08 

.080 

.09 

96 

8 

M46 

.00 

.014 

.09 

.054 

.00 

.018 

.08 

.016 

.09 

.078 

.09 

.110 

.09 

98 

10 

-.246 

.00 

-.023 

+.09 

+.052 

+.01 

+.019 

-.07 

+.021 

-.08 

-.059 

-.09 

-.139 

-.08 

100 

12 

.246 

-.01 

.031 

.09 

.051 

.01 

.021 

.07 

.026 

.08 

.040 

.09 

.168 

.08 

102 

14 

.244 

.01 

.039 

.08 

.049 

.02 

.022 

.07 

.031 

.08 

-.020 

.09 

.196 

.08 

104 

16 

.241 

.02 

.048 

.08 

.047 

.03 

.023 

.06 

.036 

.08 

.000 

.09 

.224 

.08 

106 

18 

.237 

.02 

.056 

.08 

.045 

.03 

.024 

.06 

.041 

.07 

+.019 

.09 

.250 

.07 

108 

20 

-.230 

-.03 

-.063 

+.08 

+.042 

+.04 

+.025 

-.05 

+.046 

-.07 

+.039 

-.08 

-.275 

-.07 

110 

22 

.224 

.03 

.071 

.07 

.039 

.04 

.026 

.05 

.050 

.07 

.058 

,08 

.298 

.07 

112 

24 

.216 

.04 

.078 

.07 

.036 

.05 

.027 

.04 

.054 

.06 

.078 

.08 

.320 

.06 

114 

26 

.207 

.04 

.084 

.07 

.033 

.05 

.027 

.04 

.058 

.06 

.097 

.08 

.341 

.06 

116 

28 

.197 

.05 

.091 

.06 

.030 

.06 

.028 

.03 

.062 

< 

.05 

.115 

.08 

.360 

.05 

118 

30 

-.187 

-.05 

-.006 

+.06 

+.027 

+.06 

+.028 

-.02 

+.065 

-.05 

+.133 

-.07 

-.377 

-.05 

120 

32 

.175 

.06 

.102 

.05 

.023 

.06 

.028 

.02 

.068 

.04 

.150 

.07 

.392 

.04 

122 

34 

.162 

.06 

.107 

.05 

.020 

.07 

.028 

.01 

.071 

.04 

.166 

.07 

.406 

.03 

124 

36 

.149 

.07 

.111 

.04 

.016 

.07 

.028 

-.01 

.073 

.03 

.182 

.06 

.417 

.03 

126 

38 

.135 

.07 

.115 

.03 

•012 

.07 

.028 

.00 

.075 

.03 

.196 

.06 

.426 

.02 

128 

40 

-.120 

-.07 

-.118 

+.03 

+.008 

+.07 

+.028 

+.01 

+.077 

-.02 

+.210 

-.05 

-.434 

-.02 

130 

42 

.105 

.07 

.120 

.02 

+.004 

.08 

.027 

.01 

.078 

.01 

.223 

.05 

.439 

.01 

132 

44 

.089 

.08 

.122 

.02 

.000 

.08 

.026 

.02 

.079 

-.01 

ii35 

.04 

.442 

-.01 

134 

46 

.073 

.08 

.124 

+.01 

-.004 

.08 

.026 

.02 

.079 

.00 

.245 

.04 

.443 

.00 

136 

48 

.056 

.08 

.125 

.00 

.007 

.08 

.025 

.03 

.079 

.00 

.254 

.03 

.442 

+.01 

138 

50 

-.039 

-.09 

-.125 

.00 

-.011 

+.08 

+.024 

+.04 

+.079 

+.01 

+.262 

-.02 

-.438 

+.01 

140 

52 

.022 

.08 

.125 

-.01 

.015 

.08 

.023 

.04 

.078 

.02 

.269 

.02 

.433 

.02 

142 

54 

-.005 

.08 

.124 

.01 

.019 

.08 

.021 

.05 

.077 

.02 

.275 

.01 

.425 

.02 

144 

56 

+.012 

.08 

.122 

.02 

.022 

.08 

.020 

.05 

.075 

.03 

.279 

-.01 

.415 

.03 

146 

58 

.029 

.08 

.120 

.03 

.026 

.08 

.018 

.06 

.073 

.03 

.282 

.00 

.404 

.04 

148 

60 

+.046 

-.08 

-.117 

-.03 

-.029 

+.08 

+.017 

+.06 

+.071 

+.04 

+.283 

+.01 

-.390 

+.04 

150 

62 

.063 

.08 

.114 

.04 

.033 

.08 

.015 

.07 

.069 

.04 

.283 

.01 

.374 

.05 

152 

64 

.079 

.08 

.110 

.04 

.036 

.07 

.014 

.07 

.066 

.05 

.281 

.02 

.357 

.05 

154 

66 

.095 

.08 

.106 

.05 

.039 

.07 

.012 

.07 

.063 

.05 

.279 

.02 

.338 

.06 

156 

68 

.111 

.07 

.101 

.05 

.041 

.07 

.010 

.08 

.059 

.06 

J^75 

.03 

.317 

.06 

158 

70 

+.126 

-.07 

-.095 

-.06 

-.044 

+.06 

+.008 

+.08 

+.055 

+.06 

+.269 

+.03 

-.294 

+.07 

160 

72 

.141 

.07 

.089 

.06 

.046 

.06 

.006 

.08 

.051 

.07 

.263 

.04 

.271 

.07 

162 

74 

.154 

.06 

.083 

.07 

.048 

.06 

.004 

.08 

.047 

.07 

.255 

.04 

.245 

.07 

164 

76 

.167 

.06 

.076 

.07 

.050 

.05 

+.002 

.08 

.043 

.08 

.245 

.05 

.219 

.08 

166 

78 

.180 

.06 

.069 

.07 

.052 

.05 

.000 

.09 

.038 

.08 

.235 

.05 

.192 

.08 

168 

80 

+.191 

-.05 

-.062 

-.08 

-.053 

+.04 

-.002 

+.09 

+.033 

+.08 

+.223 

+.06 

-.163  +.08 

170 

82 

J201 

.05 

.054 

.08 

.054 

.04 

.004 

.09 

.028 

.08 

.210 

.06 

.134 

.08 

172 

84 

.211 

.04 

.046 

.08 

.055 

.03 

.006 

.09 

.023 

.09 

.197 

.07 

.105 

.09 

174 

86 

.219 

.04 

.038 

.08 

.056 

.03 

.008 

.09 

.017 

.09 

.182 

.07 

.074 

.09 

176 

88 

.226 

.03 

.029 

.Oil 

.056 

.02 

.010 

.09 

.012 

.09 

.166 

.08 

.044 

.09 

178 

90 

+.233 

-.03 

-.021 

-.09 

-.056 

+.02 

-.011 

+.09 

+.006 

+.09 

+.150 

+.08 

-.013 

+.09 

180 

1 

YOTX.— When  the  Argument  If  on  the  right-hand  side  of  the  Table,  the  ilgn  of  the  eorreetfon  h 

1  to  be  reraned. 

The  Moon'e  Meaa  Longitade,  4 ,  maj  be  found  on  page  344* 
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TABLE  T. 


i.  I 


« 


M 
111- 


':\ 


TAfiLE  GIVING  THE  CORRECTIONS  OF  THE  CONSTANTS  A  AND  B  WHICH 

DEPEND  ON  THE  ARGUMENT  2  a»  IN  UNITS  OF  THE  FIFTH 

DECIMAL  FOR  A,  AND  OF  THE  FOURTH  FOR  B, 

• 

o 

o 

QD 

1-1 

• 

o 

9m 

• 

• 

rm 

• 

o 

s 

1 

1 

1 

A. 

B. 

1 

A. 

B. 

1 

A. 

B. 

1 

A. 

B, 

^ 

^ 

^J 

\J 

g 

S 

• 

g 

^ 

^ 

\J 

13E 
136 

8 
1 

—  0 
14 

—886 
885 

4§ 
46 

—405 
405 

+  0 
31 

98 
91 

+    0 
14 

+886 
885 

+405 
405 

—  0 
31 

2 

29 

883 

47 

404 

61 

92 

29 

883 

137 

404 

61 

3 

42 

881 

48 

403 

93 

93 

42 

881 

138 

403 

93 

4 

56 

877 

49 

401 

YU 

94 

56 

877 

139 

401 

124 

5 
6 

—  70 

84 

—872 
866 

50 
51 

—399 
396 

+153 
184 

95 
96 

+  70 

84 

+872 
866 

140 
141 

+399 
396 

—153 

184 

7 

98 

859 

52 

393 

215 

97 

98 

859 

142 

393 

215 

8 

1J2 

851 

53 

389 

244 

98 

112 

851 

143 

389 

244 

9 

125 

843 

54 

385 

274 

99 

125 

843 

144 

385 

274 

10 
11 

—138 
152 

-^833 
821 

55 
56 

—380 
375 

+303 
331 

100 
101 

+138 
152 

+833 
821 

145 
146 

+380 
375 

—303 
331 

12 

165 

80'J 

57 

370 

360 

102 

165 

809 

147 

370 

360 

13 

178 

796 

58 

364 

388 

103 

178 

796 

148 

364 

388 

14 

190 

782 

59 

358 

415 

104 

190 

782 

149 

358 

415 

15 
16 

—202 
214 

—767 
751 

60 
61 

—351 
344 

+443 

470 

105 
106 

+202 
214 

+767 
751 

150 
151 

+351 
344 

—443 

470 

17 

226 

734 

62 

336 

495 

107 

226 

734 

152 

336 

495 

18 

238 

716 

63 

328 

520 

108 

238 

716 

153 

328 

520 

19 

249 

698 

64 

319 

545 

109 

249 

698 

154 

319 

545 

20 
21 

—261 
271 

—678 
659 

65 
66 

—310 
301 

+570 
592 

110 
111 

+261 
271 

+678 
659 

155 
156 

+310 
301 

—570 
592 

22 

282 

637 

67 

291 

615 

112 

282 

637 

157 

291 

615 

23 

291 

615 

68 

282 

637 

113 

291 

615 

158 

282 

637 

24 

301 

592 

69 

271 

659 

114 

301 

592 

159 

271 

659 

25 

26 

—310 
319 

—570 
545 

70 
71 

—261 
249 

+678 
698 

115 
116 

+310 
319 

+570 
545 

160 
161 

+261 
249 

—678 
698 

27 

328 

520 

72 

238 

716 

117 

328 

520 

162 

238 

716 

28 

336 

495 

73 

226 

734 

118 

336 

495 

163 

226 

734 

29 

344 

470 

74 

214 

751 

119 

344 

470 

164 

214 

751 

30 
31 

-351 
358 

—443 
415 

75 
76 

—202 
190 

+767 

782 

120 
121 

+351 
358 

+443 
415 

165 
166 

+202 
190 

—767 

782 

32 

364 

388 

77 

178 

796 

122 

364 

388 

167 

178 

796 

33 

370 

360 

78 

165 

809 

123 

370 

360 

168 

165 

809 

34 

375 

331 

79 

152 

821 

124 

375 

331 

169 

152 

821 

35 
36 

—380 
385 

—303 
274 

80 
81 

—1*38 
125 

+833 
843 

125 
126 

+380 
385 

+303 
274 

170 
171 

+138 
125 

—833 
843 

37 

389 

244 

82 

112 

851 

127 

389 

244 

172 

112 

851 

38 

393 

215 

83 

98 

859 

128 

3$)3 

215 

173 

98 

859 

39 

396 

184 

84 

84 

866 

129 

396 

184 

174 

84 

866 

40 
41 

—399 
401 

^153 
124 

85 
86 

—  70 
56 

+872 

877 

130 
131 

+399 
401 

+153 
124 

175 
176 

+  70 
56 

—872 

877 

42 

403 

93 

87 

42 

881 

132 

403 

93 

177 

42 

881 

43 

404 

61 

88 

29 

883 

133 

404 

61 

178 

29 

883 

44 

405 

31 

89 

14 

885 

134 

405 

31 

179 

14 

885 

45 

—405 

—  0 

90 

—  0 

+886 

135 

+405 

+  0 

180 

+  0 

—886 

Nc 

>TX.— Tto  Moon's  Umn  Longit 

adOiCi 

naybofoo]] 

id  on  pace  344. 
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TABLE  VI. 


TABLE  GIVING  THE 

CORRECTIONS  OF  THE  CONSTANTS  A  AND  B  DEPEND- 

ING  ON  THE  SMALL  TERMS  OF  THE  NUTATION,  IN  UNITS  OF  THE              ( 

1 

FIFTH  DECIMAL  FOR  A,  AND  OF  THE  FOURTH  FOR  B. 

a-r'. 

20— 2r'. 

20-2ft. 

20-ft. 

2r'-ft. 

r'. 

0 

Arg. 

A. 

A. 

A, 

A. 

B. 

A, 

B. 

A. 

B. 

A. 

B. 

8 

+    0 

+  0 

—  0 

+  0 

+67 

+  0 

+24 

+  5 

+  8 

—11 

—  5 

10 

23 

2 

1 

4 

66 

2 

24 

6 

+  4 

10 

+  9 

20 

46 

3 

2 

9 

63 

3 

23 

7 

—  2 

7 

21 

30 

68 

5 

2 

12 

58 

4 

21 

8 

8 

—  2 

27 

40 

87 

6 

3 

16 

51 

6 

18 

8 

13 

+  4 

25 

50 

+103 

+  a 

—  4 

+19 

+43 

+  7 

+15 

+  7 

—19 

+  8 

+17 

60 

117 

9 

4 

22 

34 

8 

12 

6 

24 

11 

+  5 

70 

127 

9 

4 

24 

23 

8 

8 

4 

28 

10 

—  9 

80 

133 

10 

5 

25 

+12 

9 

+  4 

+  2 

30 

7 

21 

90 

135 

10 

5 

25 

0 

9 

0 

0 

31 

+  2 

27 

100 

+13:1 

+10 

—  5 

+25 

-12 

+  9 

—  4 

—  2 

-30 

—  4 

—25 

110 

127 

9 

5 

24 

23 

8 

8 

4 

28 

8 

17 

120 

117 

9 

4 

22 

34 

8 

12 

6 

.  24 

11 

—  5 

130 

103 

8 

4 

19 

43 

7 

15 

7 

19 

10 

+  9 

140 

87 

6 

3 

16 

51 

6 

18 

8 

13 

7 

21 

150 

+  68 

+  5 

—  2 

+12 

—58 

+  4 

^21 

—  8 

—  8 

—  2 

+27 

160 

46 

3 

2 

9 

63 

3 

23 

7 

—  2 

+  4 

25 

170 

+  23 

+  2 

—  1 

+  4 

66 

+  2 

24 

6 

+  4 

8 

17 

180 

0 

0 

0 

0 

67 

0 

24 

5 

8 

11 

+  6 

190 

-  23 

-  2 

+  1 

—  4 

66 

—  2 

24 

4 

12 

10 

—  9 

200 

—  46 

—  3 

+  2 

—  9 

—63 

—  3 

—23 

—  2 

+14 

ti 

—21 

2L0 

68 

5 

2 

12 

58 

4 

21 

—  1 

16 

27 
25 

220 

87 

6 

3 

16 

51 

6 

18 

0 

16 

—  4 

230 

103 

8 

4 

19 

43 

7 

15 

+  1 

16 

8 

17 

240 

117 

9 

4 

22 

34 

8 

12 

1 

16 

11 

—  5 

250 

—127 

—  9 

+  5 

—24 

—23 

—  8 

—  8 

+  1 

+16 

—10 

+  9 

260 

133 

10 

5 

25 

—12 

9 

—  4 

0 

15 

7 

21 

270 

135 

10 

5 

25 

0 

9 

0 

0 

15 

—  2 

27 

280 

133 

10 

5 

25 

+12 

9 

+  4 

0 

15 

+  4 

25 

290 

127 

9 

5 

24 

23 

8 

8 

—  1 

16 

8 

17 

300 

117 

9 

4 

22 

34 

8 

12 

1 

16 

11 

+  5 

310 

—103 

—  8 

+  4 

—19 

+43 

—  7 

+15 

—  1 

+16 

+10 

—  9 

320 

87 

6 

3 

16 

51 

6. 

18 

0 

16 

7 

21 

330 

68 

5 

2 

12 

58 

4 

21 

+ 1 

16 

+  2 

27 

340 

46 

3 

2 

9 

63 

3 

23 

2 

14 

—  4 

25 

350 

23 

2 

1 

4 

66 

2 

24 

4 

12 

8 

17 

360 

—     0 

—  0 

+  0 

-  0 

+67 

—  0 

+24 

+  5 

+  8 

-11     —  5 

Year. 
1865 

a-r'. 

20— 2  r'. 

20-2ft. 

20-ft. 

2r'-ft. 

r*. 

30— r. 

335'!6 

22f.2 

129!7 

345^6 

124'!5 

350.3 

20I.0 

1866 

64.4 

130.3 

167.8 

4.5 

225.2 

31.0 

201.3 

1867 

153.1 

57.5 

206.0 

23.4 

325.9 

71.7 

200.6 

1868 

254.9 

337.4 

246.3 

44.3 

66.8 

112.4 

202.9 

1869 

343.6 

255.6 

284.5 

62.2 

167.5 

153.1 

202i2 

1870 

72.3 

173.8 

322.7 

81.1 

268.2 

193.7 

201.5 

1871 

161.0 

91.9 

0.9 

100.0 

8.9 

234.4 

200.9 

1872 

262.8 

11.8 

41.2 

121.0 

109.8 

275.2 

203.1 

1873 

351.5 

290.0 

79.4 

139.9 

210.5 

315.8 

202.5 

1874 

80.3 

208.2 

117.7 

158.8 

311.2 

356.5 

201.8 

Daily 

Motion. 

13*!065 

f.749 

2^007 

sf.024 

0^276 

(f.Ul 

1.957 

NOTX.^1 

rhe  anpunenti 

1  giren  aboye ) 

tfe  for  Jan.  0.5  In  co 

mmon  yean,  bnt  for  Jan.  1.5  In  leap  yeark 
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